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Abstract- Pain management is an important aspect of nursing 
care. Despite the existence of several nursing interventions to 
manage surgical pain, post-operative pain management has been 
inadequate. The study aimed to evaluate nursing intervention on 
post-operative pain among surgical patients.  
           Two groups pre-test, post-test quasi-experimental study 
was adopted and thirty surgical patients were included. Sample 
size was determined using Leslie Kish formula and purposive 
sampling technique was adopted to select 15 surgical patients 
into the experimental and control groups respectively. A 
standardized numeric pain rating scale was adopted to collect 
data on pre-intervention pain intensity from both groups 12 hours 
post-surgery and post-intervention pain intensity data from both 
groups 24hours post-surgery. Data was processed using statistical 
package for social science version 21. Two research questions 
were answered using descriptive statistics of percentages and one 
hypothesis was tested using inferential statistics of student t-test 
at 0.05 level of significance. 
           Majority (80%) surgical patients in the experimental 
group and (66.8%) in the control group had high pre-intervention 
pain intensity. Majority (59% ) surgical patients in the 
experimental group had low post-intervention pain intensity and 
(59%) in the control group had high post-intervention pain 
intensity. There is significant difference in post-intervention pain 
intensity among surgical patients in the experimental and control 
group (p= .000). 
           Post-operative pain intensity can be managed through 
exposure of surgical patients to appropriate nursing intervention 
on pain management. The study recommended that surgical 
patients should be exposed to appropriate nursing intervention in 
post-operative pain management. 
 
Index Terms- Purposive sampling, Post-operative pain, Quasi-
experimental study, Surgical patients. 
 

I. INTRODUCTION 
ain is an unpleasant sensory and emotional experience 
associated with actual or potential tissue damage. Surgery is 

one of the major life events that trigger pain and post-operative 
pain is a major nursing challenge for many hospitals [1],[2]. 
According to [3] postoperative pain is often experienced by most 
surgical patients and the pre-operative care of surgical patients 
becomes very challenging with the existence of high post-
operative pain. Despite increasing knowledge on post-operative 
pain management and the existence of various approaches to the 
management of post-operative pain, surgical patients have 
persistently experienced severe post-operative pain [1],[2]. 
           There has been delayed ambulation, delayed recovery and 
prolonged hospitalization among surgical patients as a result of 
persistently post-operative pain [4],[5]. These may be attributed 
to inadequacy in the nursing intervention adopted to manage 
post-operative pain. According to [4] despite the discovery of 
nursing interventions to manage post-operative pain, surgical 
patients have persistently experienced high post-operative pain. 
           According to [6] about 60% to 80% of surgical patients 
experience high post-operative pain. This may be attributed to 
inadequacy in the nursing intervention adopted to manage post-
operative pain. According to [7] pre-operative post-operative 
pain has been poorly managed by nurses which has negatively 
influenced the outcome of surgery and recovery of surgical 
patients. This may be due to inadequacy in the nursing 
intervention adopted to manage post-operative pain among 
surgical patients. According to [8] the negative effect of post-
operative pain has significantly increased resulting in delayed 
ambulation post-operatively, delayed post-operative recovery and 
prolonged period of hospitalization. This may be due to 
inadequacy in the nursing intervention utilized to manage post-
operative pain. 
           A study by [9] on post-operative pain among surgical 
patients showed that 95% of surgical patients experienced high 
level of pain post-operatively. This may be due to inadequacy in 
the nursing intervention utilized to manage post-operative pain. 
A study conducted by [10] on post-operative pain management 
among surgical patients and result showed majority of surgical 
patients experience high pain intensity post-operatively. This 
may be due to inadequacy in the nursing intervention utilized to 
manage post-operative pain. P 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8302
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           Inadequate clinical practice concerning post-operative 
assessment and management of pain has been reported in several 
studies [11],[12]. According to [13] despite advancement in post-
operative pain management; surgical patients have persistently 
experienced high post-operative pain. Likewise, researchers 
through clinical experience have observed that majority of 
surgical patients persistently experience high pain intensity post-
operatively. These suggest a fundamental problem which may be 
due to inadequacy in the approaches adopted by nurses in the 
management of post-operative pain by nurses. It may also be 
attributed to inadequacy in the type of nursing intervention 
adopted in the management of post-operative pain as no previous 
quasi-experimental study combined both music therapy and 
guided imagery in the management of post-operative pain among 
surgical patients. Hence the need for a study to evaluate nursing 
intervention on post-operative pain among surgical patients in 
Obafemi Awolowo University Teaching Hospitals Complex, Ile-
Ife, Osun State, Nigeria. 
 

II. MATERIALS AND METHODS 
2.1   Study Design 
           The study adopted two groups pre-test post-test quasi-
experimental design to evaluate nursing intervention on post-
operative pain among surgical patients in Obafemi Awolowo 
University Teaching Hospitals Complex, Ile-Ife, Osun State, 
Nigeria between February 10th to March 15th, 2017. 
 
2.2      Population 
           The population was 60 adult surgical patients admitted 
and booked for abdominal surgery in Obafemi Awolowo 
University Teaching Hospitals Complex, Ile-Ife, Osun State 
which was obtained from the previous one month record. Adult 
surgical patients admitted and booked for abdominal surgery 
were included in the study. Adult surgical patient who were 
unconscious and unwilling to participate in the study were 
excluded. 
 
2.3 Sample size and sampling Technique 
           Sample size was determined using Leslie Kish formula 
and purposive sampling technique was adopted to select 30 adult 
surgical patients (15 surgical patients who formed the 
experimental group and 15 patients who formed the control 
group). 
 
2.4 Instrumentation 
           The instrument utilized for data collection were a 
developed demographic data form consisting of four items and 
used to collect data about the surgical patients demographic data. 
A standardized numeric pain rating scale described by Downie, 
Leathan, Rhind, Wright, Branco and Anderson (1978) in which a 
patient was asked to provide a rating to pain intensity 
experienced on a scale from 0 to 10. Pain intensity rating 
between 7 to 10 was categorized as high pain intensity, pain 
intensity rating between 4 to 6 was categorized as moderate pain 
intensity and pain intensity rating between 0 to 3 was categorized 

as low pain intensity.  Construct validity of the numeric pain 
rating scale has been established by using factor analysis. The 
numeric pain rating scale has excellent internal consistency 
rating with alpha coefficient value of 0.84. The test-retest 
reliability value was r = 0.79 (Jensen, Karoly, & Bravers, 2001).  
 
2.5     Procedure for data collection 
           The procedure for data collection involved three phases: 
           Phase 1: It involved meeting with the recruited surgical 
patients individually where information about the purpose, 
course and potential benefits of the study was discussed. Consent 
was obtained from each surgical patient in both the experimental 
and control group after which the demographic data of each 
surgical patients was obtained using the developed demographic 
data form. Data on pre-intervention pain intensity was obtained 
using the demographic data form and numeric pain intensity 
rating scale in which patient was asked to rate the pain intensity 
experienced on the scale 12hours after surgery. 
           Phase 2: Surgical patients in the experimental group were 
exposed to music therapy and guided imagery 12hour after 
surgery over the period of 12hours while surgical patients in the 
control group were not exposed to the nursing interventions. 
           Phase 3: Data on post-intervention pain intensity was 
obtained 24hours after surgery from individual surgical patients 
in both the experimental and the control group using the numeric 
pain rating scale. 
 
2.6 Method of data analysis 
           Data gathered from surgical patients were processed using 
statistical package for social science (SPSS) version 21. 
Frequency table was constructed and data were expressed on it. 
Two research questions were answered using descriptive 
statistics of percentage and one hypothesis was tested using 
inferential statistics of student t-test at 0.05 level of significance. 
 
2.7     Ethical Consideration 
           Ethical clearance was obtained from the Babcock 
University Health Research Ethics Committee (BUHREC) with 
clearance number BUHREC604/16. Permission was also 
obtained from the management of Obafemi Awolowo University 
Teaching Hospitals Complex, Ile-Ife, Osun State, Nigeria before 
the study was conducted. The surgical patients were adequately 
informed about the study and consent was obtained before data 
was collected. Information obtained from the surgical patients 
was kept confidential and the right to withdraw from the study at 
any point by the surgical patients was respected with no 
consequences suffered. No harm was suffered by the surgical 
patients during the research study. Post research benefit includes 
improvement in the management of post-operative pain among 
surgical patients by nurses. 
 

III. RESULTS AND DISCUSSION 
3.1   Result Presentation 
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Table 1: Frequency and percentage showing demographic data of surgical patients 
 

Demographic 
Variables 

Nurses n = 30 Experimental 
group 
frequency 
(%) 

Control group 
frequency (%) 

Mean age 
(Standard 
deviation) 

Age: 25 – 34 years 
35 – 44 years 
45 – 54 years 
55 – 64 years 
65 – 74 years 
75 – 84 years 

4(26.8) 
7(46.8) 
2(13.3) 
    - 
1(6.7) 
1(6.7) 

6(40) 
2(13.3) 
2(13.3) 
4(26.8) 
    - 
1(6.7) 

44.53±14.1 

Gender 
 

Male 
Female 

3(20) 
12(80) 

5(33.2) 
10(66.8) 

 

Marital 
Status 
 

Single 
Married 
Divorced 

2(13.3) 
13(86.6) 
      - 

2(33.3 
13(86.6) 
     - 

 

Educational 
Background 

Primary school cert 
Secondary school cert 
Tertiary school cert 

4(26.8) 
7(46.8) 
4(26.4) 

1(6.7) 
5(33.2) 
9(59.0) 

 

 
           Table 1 reveals that majority (46.8%) of experimental 
group surgical patients were between age 35-44years and 
majority (40%) of control group surgical patients were between 
age 25-34years. Majority (80%) of experimental group surgical 
patients were females and majority (66.8%) of control group 
surgical patients were females. Majority (86.6%) of experimental 

group surgical patients were married and majority (86.6%) of 
control group surgical patients were between married. Majority 
(46.8%) of experimental group surgical patients were secondary 
school certificate holders and majority (59%) of control group 
surgical patients were tertiary school certificate holders. 
 

 
Table 2: Surgical patients pre-intervention pain intensity category 

 
Pre-intervention pain intensity rating category (%) 
Group High Moderate Low 
Experimental group 12(80) 2(13.3) 1(6.7) 
Control group 10(66.8) 4(26.8) 1(6.7) 

 
           Table 2 shows that majority (80%) of experimental group 
surgical patients had high pre-intervention pain intensity and 
majority (66.8) of control group surgical patients had high pre-
intervention pain intensity. 
 

Table 3: Surgical patients post-intervention pain intensity 
category 

 
Pre-intervention pain intensity rating category (%) 
Group High Moderate Low 
Experimental 
group 

2(13.3) 4(26.8) 9(59.0) 

Control group 9(59.0) 5(33.2) 1(6.7) 
 
           Table 3 shows that majority (59%) of experimental group 
surgical patients had low post-                                                                                                                                                     
intervention pain intensity and majority (59%) of control group 
surgical patients had high post-intervention pain intensity. 
 
 
 
 
 

 
Table 4: Mean and standard deviation of surgical patients pre and post-intervention pain intensity 

 
Group Maxi

mum 
point 
on 
scale 

Pre-
interve
ntion 
mean 

Pre- 
interve
ntion 
Standa
rd 
deviatio
n 

Post-
interve
ntion 
mean 

Post- 
interve
ntion 
Standa
rd 
deviatio
n 

 
Mean 
gain 

 
t-value 

 
p-value 

Experim 10 3.47 1.96 6.32 2.95 2.85   
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ental 
group 

 
12.45 

 
.000* 

Control 
group 

10 2.93 1.75 3.05 1.98 0.12 

 
           Table 4 shows that the pre-intervention mean pain 
intensity among surgical patients in the experimental group was 
3.47 while the pre-intervention mean pain intensity among 
surgical patients in the control group was 2.93.  Post-intervention 
mean pain intensity among surgical patients in the experimental 
group was 6.32 while the post-intervention mean pain intensity 
among surgical patients in the control group was 3.05. Mean gain 
in pain intensity among surgical patients in the experimental 
group was 2.85 while Mean gain in pain intensity among surgical 
patients in the control group was 0.12. Result reveals that there is 
significant difference in pain intensity rating among participants 
in the experimental and control group (p= .000). 
 
3.2   Discussion of findings 
           There were more surgical patients between 25-34years in 
the hospital during data collection. This implies that more 
surgical patients between 25-34years develops abdominal disease 
conditions requiring surgery and reports to the hospital. This 
finding disagrees with previous quasi-experimental study in 
which there were more surgical patients between 35-44years 
during data collection [14]. There were more female surgical 
patients during data collection. This implies that more female 
surgical patients reports to the hospital for treatment with 
abdominal disease conditions requiring surgery. This finding 
supports previous quasi-experimental study in which there were 
more female surgical patients during data collection [15]. There 
were more married surgical patients during data collection. This 
implies that more married surgical patients’ reports to the 
hospital for treatment with abdominal disease conditions 
requiring surgery. This finding supports previous quasi-
experimental study in which there were more married surgical 
patients during data collection [6].  There were more tertiary 
school certificate holders among surgical patients in the hospital 
during data collection. This implies that more surgical patients 
with tertiary school certificate develops abdominal disease 
conditions requiring surgery and reports to the hospital. This 
finding agrees with previous quasi-experimental study in which 
there were more tertiary school certificate holders among 
surgical patients in the hospital during data collection [14]. 
           Result shows that majority of experimental group surgical 
patients and control group surgical patients had high pre-
intervention pain intensity as judged from the categorization of 
pre-intervention pain intensity of the experimental and control 
group surgical patients. This implies inadequacy in the nursing 
intervention to manage post-operative pain among surgical 
patients in the experimental and control group. This finding 
supports previous quasi-experimental study in which majority of 
surgical patients in the experimental and control group had high 
pre-intervention pain intensity rating [6]. 
           Result reveals that majority of experimental group 
surgical patients had low post-intervention pain intensity while 
majority of control group surgical patients had high post-
intervention pain intensity as judged from the categorization of 
post-intervention pain intensity of the experimental and control 

group surgical patients. This implies that exposure of the 
experimental group surgical patients to nursing intervention to 
manage post-operative pain is effective in positively improving 
post-operative pain when compared with the control group 
surgical patients that were not exposed to the nursing 
intervention to manage post-operative pain. This finding supports 
previous quasi-experimental study in which majority of surgical 
patients in the experimental group had  low post-intervention 
pain intensity while majority of control group surgical patients 
had  high post-intervention pain intensity [6]. 
           Result shows that post-intervention pain intensity among 
surgical patients in the experimental group was improved by the 
nursing intervention judging from the post-intervention pain 
intensity categorization in which majority of the surgical patients 
in the experimental group had low post-intervention pain 
intensity and the significant mean difference in pain intensity 
among the experimental and control group surgical patients. 
Result revealed that there is significant difference in pain 
intensity among surgical patients in the experimental and control 
group (p= .000*). This implies that prior to the nursing 
intervention, nursing management of pain among surgical patient 
in both the experimental and control group was inadequate 
judging from the pain intensity categorization in which majority 
of surgical patients in both experimental and control group had 
high pain intensity. The nursing intervention immediately after 
implementation was found to be effective in making majority of 
surgical patients in the experimental group experience low 
intensity. The finding supports previous quasi-experimental 
study in which pain intensity among experimental group was 
improved using nursing intervention [14]. 
 

IV. CONCLUSION 
           The evaluation of nursing intervention on post-operative 
pain among surgical patients in Obafemi Awolowo University 
Teaching Hospitals Complex, Ile-Ife, Osun State, Nigeria was 
the focus of this study. Based on findings of this study, majority 
of participants in the experimental and control group had high 
pre-intervention pain intensity. Nursing intervention on post-
operative pain improves pain intensity among surgical patients as 
this study achieved a significant mean difference in pain intensity 
among surgical patients in the experimental and control group. 
The study also achieved a significant difference in post-
intervention pain intensity between surgical patients in the 
experimental and control group. Hence, the nursing intervention 
was effective in improving pain intensity among surgical 
patients. 
           The nursing intervention was effective in improving post-
intervention pain intensity among surgical patients in the 
experimental group as surgical patients in the experimental group 
showed significant improvement in post-operative pain when 
compared with the control group surgical patients. 
 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8302
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              5 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8302   www.ijsrp.org 

ACKNOWLEDGEMENT 
          Researchers appreciate all the surgical patients that 
participated in this study for their cooperation throughout the 
study and their consent.  
 

REFERENCES 
[1] S. Goebel, L. Kaup, and H.M. Mehdorn, "Measuring preoperative anxiety in 

patients with intracranial tumors," J. of Neuro. and Anesth., vol. 23, no. 9, 
pp. 297-303, 2011. 

[2] M. Yilmaz, H. Sezer, H. Gurler, and K. Beker, "Predictors of preoperative 
anxiety in surgical in-patients" J. of  Clin. Nurs., vol. 78, no. 21, pp. 956-
964, 2011. 

[3] J.L. Apfelbaum, C. Chen, and S.S. Mehta, "Postoperative pain experience: 
results from a national survey suggest postoperative pain continues to be 
undermanaged," Anesth. and Analg. J., vol. 97 no. 15, pp. 534-540, 2013. 

[4] K. Omote, "Intravenous lidocaine to treat postoperative pain management: 
novel strategy with a long-established drug," Anesth. J., vol. 8, no. 5, pp. 5-
6, 2009. 

[5] I. Power, "Recent advances in postoperative pain therapy," Brit. J. of 
Anesth., vol. 95, no. 18, pp. 43-51, 2010. 

[6] V. Lorentzen, I. L. Hermansen, and M. Botti, "A prospective analysis of 
pain experience, beliefs and attitudes, and pain management of a cohort of 
Danish surgical patients," Euro. J. of Pa., vol. 16, no. 2, pp. 278-288, 2012. 

[7] M. Helfand, and M. Freeman, "Assessment and management of acute pain 
in adult medical inpatients: a systematic review,"Pa. Med. J., vol. 10, no. 7, 
pp. 1183-1199, 2009. 

[8] L. Selman, V. Simms, S. Penfold, R. Powell, and F. Mwangi-Powell, "My 
dreams are shuttered down and it hurts lots: A qualitative study of palliative 
care needs and their management by HIV outpatient services in Kenya and 
Uganda," Pall. Car. J., vol. 23, no. 13, pp. 8-14, 2013. 

[9] I. K. Kolawole, and A. A. Fawole, "Postoperative pain management 
following caesarean section in University of Ilorin Teaching Hospital, 
Ilorin, Nigeria," Wes. Afri. J. of Med., vol. 22, no. 8, pp. 305-309, 2013. 

[10] M. Size, O.A. Soyannwo, and D.M. Justins, "Pain management in 
developing countries," Anesth J., vol. 62, no. 1, pp. 38-43, 2009. 

[11] A. Dihle, S. Helseth, U.E. Kongsgaard, and S.M. Paul, "Using the American 
Pain Society’s patient outcome questionnaire to evaluate the quality of 
postoperative pain management in a sample of Norwegian patients," J. of 
Pa., vol. 7 no. 5, pp. 272-280, 2011. 

[12] E. Manias, T. Bucknall, and M. Botti, "Nurses’ strategies for managing pain 
in the postoperative setting," J. of Pa. Manag. Nur., vol. 6, no. 1, pp. 18-29, 
2015. 

[13] A. Schoenwald, and C.R. Clark, "Acute pain in surgical patients," Contemp. 
Nurs. J., vol. 22, no. 1, pp. 97-108, 2016. W.W. Downie, P.A. Leathan, 

V.M. Rhind, V. Wright, J.A. Branco, and J.A. Anderson, (1978). Studies 
with pain rating scales. Annals of the Rheumatic Diseases, 37(12), 318-381, 
1978. 

[14] E. Pamela, A. Macintyre, and A.S. Stephan, "Acute Pain Management: A 
Practical Guide," 4th ed., U.S.A., Lipp. Will. and Wilk., 2015. 

[15]  M. Jawaid, A. Mushtaq, S. Mukhtar, and Z. Khan, "Pre-operative anxiety 
and pain before elective surgery," J. of Neuro., vol.12, no. 2, pp. 145-148, 
2011. 

 

AUTHORS 
 
First Author- Olajide Tayo Emmanuel, MSc Nursing, 
Department of Adult Health/ Medical-Surgical Nursing, Babcock 
University School of Nursing, Ilishan Remo, Ogun State, 
Nigeria., tayoolajide33@gmail.com 
 
Second Author- Adetunji Oluseye Adetayo, MSc Nursing, 
Obafemi Awolowo University Teaching Hospitals Complex, Ile-
Ife Osun State, Nigeria., tunjioluseye4ever@yahoo.com   
 
Third Author- Ope-Babadele Oluwatosin Oyindamola, MSc 
Nursing, Department of Adult Health, Babcock University 
School of Nursing, Ilishan Remo, Ogun State, Nigeria., 
oluwatomisinope2016@gmail.com 
 
Fourth Author- Ojo Eunice Abimbola, MSc Nursing, 
Department of Psychiatry and Mental Health Nursing, Babcock 
University School of Nursing, Ilishan Remo, Ogun State, 
Nigeria., favouredbim@gmail.com 
 
Fifth Author- Salawu Rasidi Akniade, PhD Nursing, 
Department of Adult Health/ Medical-Surgical Nursing, Babcock 
University School of Nursing, Ilishan Remo, Ogun State, 
Nigeria., salawur@babcock.edu.ng 
 
Correspondence Author- Olajide Tayo Emmanuel, 
tayoolajide33@gmail.com, olajidetayo33@yahoo.com, 
+2348035342335  
 
 

 

 
 

 
 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8302
http://ijsrp.org/


 

 
 

International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              6 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8303    www.ijsrp.org 

 

 

Prevalence of Neck pain in Dentists of Lahore 

Sectional Survey 
 

Dr. Mohsin Majeed*, Tanveer ul Hassan**, Dr.Zainab Javed***, 

Dr.Aqsa Ilyas, Dr. Nasir Muzaffar, Adan Nayyab, Danish Malik, 

                                                                                                           Muhammad Adeel Baig 

 

                                                           “University Institute of Physical Therapy”  

                                                             University of Lahore 
 

DOI: 10.29322/IJSRP.8.11.2018.p8303 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8303  

 

 

 

ABSTRACT 
 
Background:    

Work related diseases are global. Dentists who work in standing 

position believe that they are at a higher risk for neck pain due to bad 

postures. Neck pain is major concern nowadays with many contributing 

factors. 
 
Objective:  

The main objective of this study was to determine the prevalence of 

neck pain in the Dentists of Lahore. 
 
Methods: 

A cross-sectional survey was undertaken to find out the prevalence of 

neck pain in 211 dentists in which 141 were Males and 70 were females 

from different hospital sand private clinics of Lahore. Numeric pain,  

 

 

 

 

 

Rating scale and Neck disability index were used as a tool to 

collect data. The data was analyzed statistically by SPSS 

software.  
Results:  

120(56.9.1%) dentists experienced neck pain while 91(43.1%) 

were without neck pain. The means score of numeric pain rating 

scale is 2.36±2.49 and for neck disability index is 12.38±10.41. 

Conclusion:  

The study concluded that dentists are moderate of developing 

neck pain due to repetitive bad posture during clinical work. 

 

KEYWORDS: Neck Pain, Dentists, Prevalence, MSD 

(Musculoskeletal disorder). 
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Introduction 

Dentistry is one of the most demanding fields as it requires physical 

and mental alertness. The physical characteristics comprised of 

maintaining a good posture, vision, hearing ability, motor and 

psychological skills for a period of time during working hours. They 

are most likely to develop problems like musculoskeletal, hearing or 

vision problem and allergies. One has to adapt the surrounding 

environment to avoid pain, disability or sickness.
1 

 

There are some factors including changes in curvatures of spine, 

imbalance in muscles, bad posture, poor work techniques that also 

causes pain in spine.
2
The sign and symptoms of musculoskeletal 

disorders are disability and pain in joints, tendons, ligaments and 

other soft  tissue structures. The work of a dentist require highly 

demanding posture of body with neck 

in flexion and rotation that put extra load on neck and surrounding 

structures. As the duration of static posture and repetitive movements 

increase, an increase in neck pain, muscular imbalance and instability 

can be observed. Dentists have to focus on maintaining static and 

restricted neck, back and head position due to nature of work. This 

static posture for a longer duration causes pain.
3 

2013 conducted a 

study to find out the prevalence and distribution of musculoskeletal 

disease (MSD) in dental practitioners. 73 participants had completed 

the questionnaire. The results of the study showed that 78% of MSD 

frequency in which most frequent region was neck pain 52%.
4 

 

A cross sectional study was conducted in 2014 by Feng B et al in 

China. The objective of the study was to find out the occurrence of 

work related musculoskeletal issues of the neck and upper extremity  

 

And potential risk factors that are associated with the profession of 

dentist in China. Total 304 participants were given forms, 272 

subjects in which 121 females and 151 males filled. The 

musculoskeletal symptoms in the upper limb and neck were 

concluded by visual analogue scale. The study showed that 83.8% 

dentist had neck pain.
5  

A cross sectional study was conducted by Rungarun Kriangkrai et al 

to find out the self-reported prevalence and risk factors of 

musculoskeletal pain in final year dental students of Naresuan 

University of Thailand. Total 68 students were enrolled in this study. 

A modified Nordic Musculoskeletal Questionnaire was used to find 

pain. The prevalence of neck pain was 82.35% in participants, the 

main cause of pain was bad posture during working hours in 

university and Suggested to do work in good postures and exercises 

to minimize the risk of occurrence of neck pain and musculoskeletal 

problems.
6 

Materials and Methods 

It was cross sectional survey, Data was collected from the dentists 

working in Lahore experience of them at least one year. Those 

dentists were included who had age of 22 to 50 years in public and 

private clinical sector.  Exclusion criteria were specific neck pain and 

dentist working in academic sector. Study was completed in 6 

months. Sample size of 211 respondents was calculated using WHO 

sample size calculator
7
. The population proportion used was 0.27

8
, 

confidence level 0.95 and precision of estimate 0.06. Convenient 

sampling technique was used to collect the data. Questionnaire used 

in the present study comprised of three sections; Demographics, 
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Numeric pain rating scale
2
and Neck disability index

9
. Test retest 

reliability of NPRS was 0.79 to 0.92 and Cronbach alpha to be 

0.88
10

. Neck disability index has test retest reliability of 0.96 (rehab 

measures ref) and Cronbach alpha 0.89
11. 

.Data was collected in 6 

months from workers who are working in different offices of Lahore, 

Pakistan. Consent was taken from the participant’s with on-specific 

neck pain and data was collected. Further, data was compiled and 

arranged for statistics analysis in SPSS v23. 

    

 Results: 

 

The prevalence of neck pain among the participants was 56.9%. The 

total participants were 211 in which 120(56.9%) with No Pain and 

91(43.1%) have pain in the neck region. There were 141 male and 70 

female in this study. 111(52.6%) subjects were between 21 to 30  

years, 59(28.0%) between 31-40 years and 41(19.4%) were between 

41-50 years91 (43.1%)  with no disability, 16 (7.6%) with mild 

disability ,84(39.8%) with moderate disability, 10 (4.7%) with severe 

disability and 10(4.7) with complete disability. 91 (43.1%) with no 

pain, 55 (26.1%) with mild pain, 50 (23.7%) with moderate pain and 

15 (7.1%) with severe pain calculated. 

     

      

 

 

 

 

 

 

 

 

 

            TABLE-1: 

 
             FREQUENCY DISTRIBUTIONS OF GENDER, AGE, NDI, NRS 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables   

Frequen

cy Percent 

     

Gender  

Male 141 66.8 

Female 70 33.2   

  21-30 111 52.6 

Age  31-40 59 28.0 

  41-50 41 19.4 

  No Disability 91 43.1 

  Mild Disability 16 7.6 

NDI  

Moderate 

Disability 84 39.8 

  

Severe 

Disability 10 4.7 

  

Complete 

Disability 10 4.7 

  No Pain 91 43.1 

  Mild Pain 55 26.1 
NPRS  

Moderate Pain 50 23.7   

  Severe Pain 15 7.1 

     



 

 
 

International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              9 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8303    www.ijsrp.org 

 

The mean age of the respondents was 32.95±7.72 years. The mean 

experience of the respondents was 7.95±7.02 years. The mean NRS of 

the respondents was 2.36±2.49. The mean NDI of the respondents was 

12.38±10.41.  

TABLE -2 
 

 DESCRIPTIVE STATISTICS FOR AGE, EXPERIENCE, NDI, 

NRS 
 

 

 Variables Age Experience 
Neck disability 
index 

Numeric Rating 
Scale 

      

 Mean 

32

.9

5 7.95 12.38 2.36 

 

Std. 

Deviatio

n 

7.

7

2 7.02 10.41 2.49 

      
 

 
 

The total male dentists were 141(66.8%), 54(25.6%) was no pain and 

87(41.2%) pain calculated. The total female dentists were 70(34.2%), 

37(17.5%) without pain, 33(15.6%) with pain calculated. Total 

subject pain were 108(51.2%). 55(26.1%) subjects with neck pain 

were 21-30 years in the first category, 34(16.1%) were between 31-

40 years in the second category. The third category was for persons 

between 41-50 years of age were in 31(14.7%) participants were 

recorded. Total pain were 120(46.9%). 57(27.0%) subjects with neck 

pain were 1-5 years of experience in the first category, 19(9.0%) 

were between 6-10 years of experience in the second category, 

16(7.6%) were between 11-15 years of experience in the third 

category and 14(6.6%) were between 16-20 years of experience in 

the fourth category. The fifth category was for persons between 21-

25 years of experience were in 14(6.6%) participants were recorded.  

 

Table-3  
       CROSS-TABULATION BETWEEN AGES, EXPERIENCE, 
                                 GENDER WITH NECK PAIN 

 

 
  

      DISCUSSION  
Dentistry is one of the most demanding fields as it requires physical 

and mental alertness. The physical characteristics comprised of 

maintaining a good posture, vision, hearing ability, motor and 

psychological skills for a period of time during working hours. They 

Variables 

 Neck Pain 

 

P value Chi 

Square No 

Pain Pain     

 21-30 56 55   

Age 31-40 25 34  P>0.05 

 41-50 10 31   

 1-5 52 57   

 6-10 17 19   

Experience 11-15 13 16  P>0.05 

 16-20 7 14   

 21-25 2 14   

Gender 

Male 54 87 

 P>0.05 Fema

le 37 33    
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are most likely to develop problems like musculoskeletal, hearing or 

vision problem, allergies. One has to adapt the surrounding 

environment to avoid pain disability or sickness
1
 . Out of 211 

dentists, 120 participants experienced neck pain during work in 

clinical practices. A cross sectional study was conducted to analyze 

the prevalence and distribution of musculoskeletal disorders in 

dentists in India. 73 dentists participated in the study. The study 

concluded that almost 78% at least suffered from a single 

musculoskeletal disorder symptom. So the prevalence or 

musculoskeletal pain among dentist was high. 52% had symptoms in 

neck followed by 41% who had symptoms in low back and 29% in 

shoulders.4 Over all prevalence of neck pain among dentists in 

Lahore was 56.9% due to stress during working hours. 

A study was conducted to describe the prevalence of neck pain in 

dentists of India. The study included 74 dentists that were randomly 

selected. One year prevalence of neck pain was 76% and point 

prevalence was 27%. The mean visual analogue scale score for neck 

pain was 2.48. The study concluded that the prevalence of neck pain 

among in dentist was high.8 

In this current study, prevalence of neck pain in dentist was 56.9% 

(120 participants). The ratio of gender was 141 males and 70 

females. 

A study was conducted to understand the prevalence of 

musculoskeletal disorders amongst pediatric dentists. 270 dentists 

were randomly selected for the study. The study concluded that the 

prevalence of neck and back pain in pediatric dentists is higher than 

in general population
3
. 

 

Another study was conducted to detect the health status of dentists of 

New Zealand. General health condition of dentists was good but 

level of physical fitness was not good enough. The prevalence of 

musculoskeletal disorders was and these impact their quality of life. 

The study suggested that decreasing weight and accurate and good 

posture working methods might decrease musculoskeletal disorders 

and pain and might improve quality of life. In this study the objective 

was to determine the prevalence of neck pain among the dentists in 

Lahore. A cross-sectional survey was undertaken to detect the 

Prevalence of neck pain among 211 dentists in which 141(66.8%) 

were Males and 70(34.2%) were females. The study included 211 

dentists from Lahore. 120(56.9%) experienced neck pain while 

91(43.1%) were free from neck pain. The study concluded that 

dentists are moderate risk of developing neck pain due to repetitive 

ill posture during clinical work. 
 

Conclusion 
 
This study indicates that dentists are developing neck pain due to 

repetitive ill posture during their clinical work.  

 

Suggestion 

 

Require frequent Flexion and extension of cervical spine. We can 

suggest implementation of better working postures and prevention 

schemes i.e. exercises and used specialized design ergonomics 

chairs.
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                                             QUESTIONNAIRE 
 
Name: _____________________ Experience: ____________ Age: ____________ 

Gender: Male/ Female 

Neck Disability Index
12

. 

This questionnaire is designed to enable us to understand 
how much your neck pain has affected your ability to 
manage everyday activities. Please answer each Section 
by circling the ONE CHOICE that most applies to you. 
Please circle the one choice which closely describes your 
problem right now. 

 
Section 1 – Pain Intensity 

 

A. I have no pain at the moment. 

B. The pain is mild at the moment. 

C. The pain comes and goes and is moderate 

D. The pain moderate and does not very much. 

E. The pain is severe, but comes and goes. 
F. The pain is severe and does not very much. 

 

 

 

 

   Section 2 – Personal Care 
 

A. I can look after myself without causing extra pain.  
B. I can look after myself normally, but it causes extra pain.  
C. It is painful to look after myself and I am slow and careful.  
D. I need some help, but manage most of my personal care.  
E. I need help every day in most aspects of self-care.  
F. I do not get undressed; I wash with difficulty and stay in bed. 
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Section 3 – Lifting 

 

A. I can lift heavy weights without extra pain. 

B. I can lift heavy weights but it causes extra pain.  
C. Pain prevents me from lifting heavy weights off the floor, But I can manage if they are 

conveniently positioned (e.g. on a table)  
D. Pain prevents me from lifting heavy weights, but I can manage light to medium weights 

if they are conveniently positioned. 

E. I can lift only very light weights. 

F. I cannot lift or carry anything at all. 
 

Section 4 – Reading 

 
A. I can read as much as I want to with no pain in my neck.  
B. I can read as much as I want to with slight pain in my neck.  
C. I can read as much as I want to with moderate pain in my neck.  
D. I cannot read as much as I want to because of moderate pain in my neck.  
E. I cannot read as much as I want to because of severe pain in my neck 

F. I cannot read at all. 

 

Section 5 – Headache 

 

A. I have no headaches at all. 

B. I have slight headaches that come infrequently.  
C. I have moderate headaches that come infrequently. 

D. I have moderate headaches that come frequently. 
E. I have severe headaches that come frequently. 
F. I have headaches almost all the time. 

     

Section 6 – Concentration 

 

A. I can concentrate fully when I want to with no difficulty.  
B. I can concentrate fully when I want to with slight difficulty.  
C. I have a fair degree of difficulty in concentrating when I want to.  
D. I have a lot of difficulty in concentrating when I want to. 

 

Section 7 – Work 

 
A. I can do as much work as I want to.  
B. I can do my usual work but no more.  
C. I can do most of my usual work, but no more.  
D.  

E. I cannot do my usual work.  
F. I can hardly do any work at all.  
G. I cannot do any work at all 

 

Section 8 -- Driving 

 

A. I can drive my car without any neck pain.  
B. I can drive my car as long as I want with slight pain in my neck.  
C. I can drive my car as long as I want with moderate pain in my neck.  
D. I cannot drive my car as long as I want because of moderate pain in my neck.  
E. I can hardly drive at all because of severe pain in my neck.  
F. I cannot drive my car at all. 

 

Section 9 – Sleeping 
 

A. I have no trouble sleeping.  
B. My sleep is slightly disturbed (less than 1 hour sleepless).  
C. My sleep is mildly disturbed (1-2 hours sleepless).  
D. My sleep is moderately disturbed (2-3 hours sleepless).  
E. My sleep is greatly disturbed (3-5 hours sleepless).  
F. My sleep is completely disturbed (5-7 hours sleepless) 

 
 

Section 10 – Recreation 

 
A. I am able to engage in all my recreational activities, with    
B.  no neck pain at all.  
C. I am able to engage in all of my recreational activities, with 
D. Some pain in my neck.  
E. I am able to engage in most, but not all of my usual recreational  
F. activities because of pain in my neck.  
G. I am able to engage in only a few of my usual recreational 

H. activities because of pain in my neck.  
I. I can hardly do any recreational activities because of pain 

in my neck. 
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Section 11 – Numeric Rating Scale (NRS)
13 

 
G. Try and assign a number from to 10 to your current pain level. If you have no pain, use a 0. As the numbers get higher, they stand for pain that is 
getting worse. 10 means the pain is as bad as it can be. 
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Abstract- In this work, Kalman filter is designed with the help of 
C programming language and compared experimentally based on 
the actual Encoder values with Complementary estimation for 
Inertial Measurement Unit (IMU) sensor fusion. As IMU sensor, 
ADXL345 accelerometer and L3G4200D gyroscope are utilized 
in this analysis. For the actual rotation, the Quadrature encoder is 
applied with Arduino UNO by interrupt reading. Complementary 
filter is intended for human arm movement and Kalman filter is 
emphasized derived from the experimental covariance such as 
Qangle for accelerometer trust level, Qbias for gyroscope and 
Rmeasure for the measurement.   The sable solution to this system 
is obtained via a chart display and root mean square error 
checking method. For the various changing to Kalman 
coefficient, the experimental test is performed and optimal 
estimation could be founded out at 0.001, 0.1 and 0.0001 for 
Qangle, Qbias and Rmeasure for Kalman filter. 
 
Index Terms- Accelerometer, Complementary filter, Gyroscope, 
IMU sensor fusion, Kalman filer, Quadrature Encoder 

I. INTRODUCTION 
emote manipulation of a robot by a human control at a safe 
distance becomes essential for various environment. Mobile 

robot can replicate human arm movement by applying inertial 
measurement units (IMU). IMU sensors dramatically reduced 
size along with decrease in cost and power utilization over 
decades. Development of reducing noise heads to get complete 
solution for applications of orientation estimation. Orientation 
and attitude estimation are extensively researched for several 
years. The angles computation of inclined device and its angular 
velocity can be used for many applications for aeronautics, 
distance travelled checking, transportation systems, human 
motion tracking, games, unmanned vehicle and virtual reality. 
IMU sensor fusion has been extensively adopted in many areas. 
Error and noise analysis in an IMU was studied for several years 
too [1]. Moreover IMU and magnetic sensing based yaw angle 
estimation was also done in [2]. In that work, gyroscope and 
compass data were used with Kalman filter for smoothness. 

Recently, sensor fusion has been well developed so far that 
consequently generates many products. But checking error with 
actual tilt angle is still needed to carry out precisely. Particularly 

in condition of significant lack of computational resources, 
complementary filter is used more than Kalman filter [3]. The 
explicit and gradient descent based orientation filter has been 
discussed in [4]. 

Except complementary filter, Kalman filter can also be 
applied to fuse accelerometer and gyroscope [5]. With the study 
of a relation between estimation accuracy and time consumption, 
the complementary filter has much less convergence speed than 
other filters.  

In most case, mission time is important. According to the 
reference papers, Kalman filter shows a nosier output than the 
complementary filter. In the case of quad-rotor, the mission’s 
time are not longer than 15 minutes, and with initial calibration 
the bias is not an issue for stabilization purposes. In reference [5] 
the algorithmic applied simplicity makes that the complementary 
is more suitable for embedded applications that were not much 
computational burden is available.  

The publication in [6] pointed out that the complementary 
filter just operates on the noise (i.e it is constructed based on 
accelerometer noise and gyroscope bias) and is not affected by 
actual signals to be estimated. After discussing the basic 
equations, the two examples of the previous section are reworked 
using the steady-state Kalman filter approach [6].  

The goal of this research work is to develop a new 
quadrature encoder based comparison for Kalman and 
complementary using accelerometer and gyroscope. 

II. RELATED WORKS 
In this study, to reduce calculation burden for 

microcontroller fast complementary filter is used with Kalman 
filter. Related research work on IMU fusion have been 
successfully done in [7], [8], [9] and [10]. But if there is no angle 
feedback from observer frame, the performance of the 
comparison cannot be done distinctly. The quadrature encoder 
can easily accomplish this requirement, and that can be done by 
using several microcontroller-based interrupt watching. 

As the brains of the system, Arduino UNO is applied using 
its  
1) Inter-integrated Communication (I2C) for sensor data 
reading  
2) Two interrupt channels for Quadrature Encoder 

R 
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3) Serial communication for serial data display.  
Fig. 1 represents the comparison model applied in this research 
work. 

 
Fig. 1 Comparison Model using IMU, Encoder, Arduino and Chart 

Display 
 

III. ENCODER-BASED ROBOTIC ARM DESIGN  
In Rotary encoder is a shaft encoder that can convert the 

angular position to analog or digital signal. They are used in so 
many applications such as industrial control, robotics, rotating 
radar and high precision angle movement control etc. 

The YFRobot motor is used for this comparison. This is 
shown in Fig. 2. Hall-effect sensor based quadrature encoder 
channels are attached to interrupt pins of Arduino. Fig. 3 shows 
internal pull-up resistor for maximum supply voltage 20V.  

 
Fig. 2 YFRobot GM25-13CPR JGA25 Gear Motor 

1 kΩ

3.5V to 20V

Vout (phases A and B)

0V
 

Fig. 3 Internal pull-up resistor connection of encoder 
 

These types of motor have up to 8 kg.cm stall torque and 
352 rpm at gear reduced 34:1 side. Experimentally 1 pulse of 
encoder is equal to 30/34= 0.8823529 degrees. That motor give 
only incremental or relative, it cannot give absolute angle. 

For clockwise direction, Phase B leads than A. The interrupt 
watching attached to Phase B will check Phase A condition 
whenever it changes state LOW to HIGH or HIGH to LOW 
condition. After Phase A is changed LOW to HIGH condition, 

the second interrupt will check Phase B condition. If it noticed 
Phase B stands at LOW condition, the rotation takes clockwise 
direction could be determined. This condition is represented as 
Fig. 4.  

B

A

LOW

 HIGH

LOWLOW

 
Fig. 4 Phase Condition for Clockwise Direction 

 
For counter clockwise direction, Phase A leads than B. The 

interrupt watching attached to Phase B will also check Phase A 
condition whenever it changes state LOW to HIGH or HIGH to 
LOW condition.  

 
Fig. 5 Phase Condition for Counter Clockwise Direction 

 
Start

count=0
oldstateA=LOW

stateA=LOW
stateB=LOW

A Falling Int 0
B Change Int 1

A Falling stateB=Phase B

B Change stateA=Phase A oldstatA==L & 
stateA==H stateB==LOW

Count++Count--

oldstateA=state
A

count

Loop

Stop

Yes YesYes

No NoNo

No

Yes

No

Yes

 
Fig. 6 Flowchart for Rotation Angle Sensing 

 
After Phase A is changed LOW to HIGH condition, the 

second interrupt will also check Phase B condition. If it noticed 
Phase B stands at HIGH condition, we can surely determine that 
the rotation currently takes counter clockwise direction. This 
condition can be represented in Fig. 5. These above two 
consideration method can be represented as following flowchart 
of Fig. 6. 

In this research work, pitch angle is applied using the 
encoder of DC motors. In this case, the encoders will give actual 
angular rotation angles instantly. This will reduce calculation 
burden and help for getting actual inclination compared to object 
reference frame. According to the type of encoder, each 
controller will read angle zero at program start. So we need to 
place arm position to original reference position before we start 
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data collecting. Fig. 7 mentions initialization program flow chart 
for this setup. 

Start

Stop

Place IMU in horizontal 
position

Measure IMU 
data

Calibrate IMU sensor 

Place IMU in horizontal 
position

Place Motor in horizontal 
position

Reset  encoder 
values 

Start 
Debugger

 
Fig. 7 flowchart for real-time debugger setup 

 

IV. IMU SENSOR FUSION 

A. IMU sensor 
GY-80 module mounted with 3-axis accelerometer and 3-

axis gyroscope is used to fuse sensing data using I2C protocol. 
This board combines five sensors into a single package and all 
sensors are all accessible using I2C communication. Among 
them ADXL345 accelerometer and L3G4200D gyroscope is used 
for this research work. 

The ADXL345 is a small and it uses ultralow power. It can 
senses three axis with high resolution (13-bit) measurement at up 
to ±16 g. Digital output data of ADXL345 is formatted as two 8-
bits register and it is accessible through either a SPI (Serial 
Peripheral Interface) or I2C interface. This is well suited for 
mobile devices and portable conditions. It measures the static 
acceleration of gravity in inclination or declination sensing 
applications, as well as dynamic acceleration resulting from 
motion or shock. It has a high resolution (3.9 mg/LSB) for 
inclination changes less than 1.0°.  

X

Y

Z

Ɵ
Ψ

ɸ

X

Z

Y

 
Fig. 8 Roll, Pitch and Yaw Angles of Inclined Object 

 
The following equation can give 
Roll (θ) - Angle of rotation along the X axis 
Pitch (ψ) - Angle of rotation along the Y axis 
Yaw (Φ)- Angle of rotation along the Z axis. Fig. 8 

represents tilt angles of inclined object. 
 

Ɵ = atan ( 𝐴𝑥
�𝐴𝑦2+𝐴𝑧2

)                                                                           

(1) 
Ψ = atan ( Ay

�Ax2+Az2
)                                                                             

(2) 

ɸ = atan (�Ax
2+Ay2

Az
)                                                                                       

(3) 
 

The L3G4200D is a three-axis angular rate sensor with 
I2C/SPI serial interface communication. The device has a full 
scale range of ±250/±500/ ±2000 degree per second. The device 
can be configured to generate interrupt signal to user by an 
independent wake-up condition. Gyroscope can detect only 
angular rate, so the new angle can be get from integrating rate 
and adding to old angle as follow. 
Angle (n)= Angle(n-1)+Rate*dt                                                      (4) 
where dt= sampling period. 

B.  Complementary Filter 
Accelerometer gives the acceleration with respect to the 

earth reference frame and gyroscope gives angular rate. The 
output of accelerometer is much nosier than that of gyroscope 
and gyroscope occurs non-return zero error due to integration. 
Acceleration can be converted into inclination angles using 
Euler’s calculation and gyroscope rate can be integrated 
numerically. Control algorithm of complementary filter is shown 
in Fig. 9. 
 

Acceleration 
(accelerometer) Arctan function Digital Low Pass

Digital High Pass

Velocity
(gyroscope) Numeric Integral

Complementary 
Filtered Angles

 Σ
 Σ

 
Fig. 9 Complementary Filter Representation Diagram 
 

Complementary Filter coefficient α is can be calculated as  
α=

τ
τ+dt

                                                                                                   (5) 

Where τ = Time Constant given by cutoff frequency and dt is 
sampling period. 
 

According to the action of human arm, the speed of human 
arm and limbs fluctuates between 0 to 7 ms-1. [10] Applying 
proportion to arm limb length and maximum reachable motion, 
the maximum angular rate of human arm is 0 to 5 degree per 
second. As an example, 7 meter up down movement for 0.5 
meter limb gives 2* tan (3.5/1.5) = 0.08 angle movement in one 
second.   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8304
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              20 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8304    www.ijsrp.org 

For experimental analysis, the robotic arm is forced using 
human arm and the applied motor can rotate up to 352 rpm which 
is much faster than human arm movement speed. It means that 
motor speed is much enough to represent of human arm 
movement. For sensing and driving operation, complementary 
cutoff frequency is chosen 10 Hz which is much faster than 
human arm angular speed and much slower than motor 
maximum speed. Experimentally sampling rate of Arduino UNO 
for filter execution is 30 ms or 33.33 Hz. Coefficient α is now 
0.769.  

C. Kalman Filter 
The Kalman filter could estimate the state of the system, 

based on current and previous states. It is more precise than the 
measurement alone. Generally the accelerometer is in general 
very noise when it is used to measure the gravitational 
acceleration since the arm is moving up and down. The problem 
with the gyroscope is that it drifts over time ant it will start to fall 
down even it is losing movement speed. [12] It helps to 
determine that the gyroscope can only be trusted on a short term 
while the accelerometer on a long term.  

The complimentary filter is easy to be used because it just 
consist of a digital low-pass filter for the accelerometer and 
digital high-pass filter for the gyroscope readings. But it is not as 
accurate as the Kalman filter. On the other hand, the 
complementary filter is less complicated and good for short 
observation time [3-4].  

The Kalman filter operates by producing a optimal 
estimation of the state of the system based upon the 
measurements. There are two different noises: the noise of input 
to the filter called the measurement noise and the noise of the 
system itself called the process noise.  

The Kalman filtering process was implemented for C 
programming using the following seven steps [12]. 

 
1. Estimation the current state based on previous states and 

gyroscope measurement 
 

𝑥�𝑘|𝑘−1 = 𝐹𝑥�𝑘−1|𝑘−1 + 𝐵θ�̇� 

In above expression, 𝑥�𝑘|𝑘−1 = �
𝜃
𝜃�̇�
�is priori state matrix 

containing accelerometer angle θ and gyroscope bias 
�̇�𝑏at the current time k based on the previous state. 
𝐹 = �1 −∆𝑡

0 1 � is the state transition model. 

The term 𝑥�𝑘|𝑘−1 represents the previous state. 
B is the control input model which is defined as 𝐵 =
�∆𝑡0 � and multiply by gyroscope rateθ ̇̇ 𝑘. 
Simplify this stage give the following relation in C 
programming. At the program starts, rate and bias must 
be reset. 

𝑎𝑛𝑔𝑙𝑒 += 𝑟𝑎𝑡𝑒(𝑛𝑒𝑤𝑟𝑎𝑡𝑒 − 𝑏𝑖𝑎𝑠); 
 

2. Estimation the priori error covariance matrix based on 
previous error covariance matrix 

𝑃𝑘|𝑘−1 = 𝐹𝑃𝑘−1|𝑘−1𝐹
𝑇 + 𝑄𝑘 

In above expression, 𝑃𝑘|𝑘−1 is a priori error covariance 
matrix which is calculated from 𝑃𝑘−1|𝑘−1 previous state 
matrix. According to two type estimation, P is defined as 

�
𝑃00 𝑃01
𝑃10 𝑃11

�. 𝑄𝑘 is the current process noise for 

accelerometer measurement. F and FT are transport each 
other. After solving matrix equations, the following 
relations for C programming are got. 

       𝑃00+= 𝑑𝑡 ∗ (𝑑𝑡 ∗ 𝑃11 − 𝑃01 − 𝑃10 + 𝑄𝑎𝑛𝑔𝑙𝑒); 
𝑃01−= 𝑑𝑡 ∗ 𝑃11; 
𝑃10−= 𝑑𝑡 ∗ 𝑃11; 
𝑃11+= 𝑄𝑏𝑖𝑎𝑠 ∗ 𝑑𝑡; 
In above equation, Q-angle and Q-bias can be justified 

and experimentally implemented in this research work. 
 

3. Computation the difference between the measurement 
and the priori state  

𝑦�𝑘 = 𝑍𝑘 − 𝐻𝑥�𝑘|𝑘−1 
In this expression, 𝑦�𝑘 is the difference between 

measurement 𝑍𝑘 and priori state  𝑥�𝑘|𝑘−1. The observation 
model 𝐻 = [1 0] is applied for matrix multiplication. By 
C programming language it can be expressed as 
following. It is applied for Step 6. 

𝑦 = 𝑛𝑒𝑤𝐴𝑛𝑔𝑙𝑒 − 𝑎𝑛𝑔𝑙𝑒; 
4. Calculation the innovation covariance Sk 

𝑆𝑘 = 𝐻𝑃𝑘|𝑘−1𝐻
𝑇 + 𝑅 

After inserting previous equations, the following code 
can be written in C language. R or Rmeasure is the 
measurement covariance matrix which must be defined 
by user. 

𝑆 = 𝑃00 + 𝑅𝑚𝑒𝑎𝑠𝑢𝑟𝑒; 
5. Calculation the Kalman gain 

𝐾𝑘 = 𝑃𝑘|𝑘−1𝐻
𝑇𝑆𝑘

−1 

 𝐾𝑘 = �
𝐾0
𝐾1
� Now the gains of Kalman began 

𝐾0 = 𝑃00/𝑆; 
𝐾1 = 𝑃10/𝑆; 

6. Updating the posteriori estimate of the current state 
𝑥�𝑘|𝑘 = 𝑥�𝑘|𝑘−1 + 𝐾𝑘𝑦�𝑘 

By substitution above equations, new accelerometer and 
gyroscope angle can be calculated as follows. 

𝑎𝑛𝑔𝑙𝑒+= 𝐾0 ∗ 𝑦; 
𝑏𝑖𝑎𝑠+= 𝐾1 ∗ 𝑦; 

7. Updating the posteriori error covariance matrix 
𝑃𝑘|𝑘 = (𝐼 − 𝐾𝑘𝐻)𝑃𝑘|𝑘−1 

 
For temporary usage and updated matrix will form as 

followings. 
𝑓𝑙𝑜𝑎𝑡 𝑃00𝑡𝑒𝑚𝑝 = 𝑃00; 
𝑓𝑙𝑜𝑎𝑡 𝑃01𝑡𝑒𝑚𝑝 = 𝑃01; 
𝑃00−= 𝐾0 ∗ 𝑃00_𝑡𝑒𝑚𝑝; 
𝑃01−= 𝐾0 ∗ 𝑃01_𝑡𝑒𝑚𝑝; 
𝑃10−= 𝐾1 ∗ 𝑃00_𝑡𝑒𝑚𝑝; 
𝑃11−= 𝐾1 ∗ 𝑃01_𝑡𝑒𝑚𝑝; 
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For most of IMU sensor such as ST L3FD20 3-axis digital 
output gyroscope, ST LSM303DLHC MEMS system, the 
following coefficients are used for Kalman filtering. Most of test 
used STM32 high performance microcontroller. [3] 

Q_angle = 0.001 
Q_gyroBias = 0.003 
R_measure = 0.03 
In this research work, low cost sensor and controller are used 

and it is not sure the above coefficients are still useful or not. So 
a practical observation on above coefficients will be discussed on 
coming section. 
 
D. IMU Sensor Fusion 

Functional block diagram is shown in Fig. 10. At first, 
program needs to check interrupt signal changes which is 
attached to A and B phase of Quadrature Encoder. Then, it is 
required to record time in milli-second. And then acceleration 
and gyroscope rate are measured. Moreover, the calculation 
using arctan function for acceleration and recording new milli-
second time is preceded consequently. The time interval is 
calculated by subtracting old milli-second record from new one 
because the time stamp is increasing in every milli-second. For 
getting changes in one second rate, this time interval is   divided 
by 1000 because gyroscope can give changes in one second only. 
Multiplying these rate and time interval gives the angle changes. 
By adding these angle changes to old angle, the inclination angle 
can be recorded. The complementary filtering will perform using 
predefined coefficient of 0.679 for low-pass and high-pass 
operations. According to the literature review, this coefficient is 
not different for experimental tests compared to design process 
[5-6]. So in this work, Kalman coefficients will be emphasized. 
After performing Kalman filtering, old angles are needed to 
replace with new angle for gyroscope rate calculation for next 
program sequence. 

 

Start

Init Serial, 
I2C and 

Interrupts

New encoder 
count

E_Angle=count*0.8823

Record 
Start Time 

(ms)

Measure acc 
angle and 
gyro rate

Perform Complementary 
and Kalman filter

Record End 
Time (ms) 
and update 

results

dt=(End time-Start time)/
1000

Export to 
Serial Monitor

Observe again

End

Yes

Yes

No

No

 

Fig. 10 Flowchart of Complementary Filter Process 
 
As the heart of the system Arduino UNO board is used. 

115200 baud rate is applied for serial communication to PC as 
shown in Fig. 11. The two interrupt channels are used for 
Quadrature encoder and I2C pins are applied for sensor board 
with respective address. 
 

Encoder
Arduino UNO2 (int 0)

3 (int 1)

PC (USB)

Serial to USB

D+ D-

D+ D-

5V

5V

Vcc GY80

ADXL345
Address 0x53

L3G4200D
Address 0x69

A4 (SDA)

A5 (SCL)

SDA

SCL

5V 5V

GND

GND

GND GND

Phase A

Phase B

 
 

Fig. 11 Overall Block Diagram of the System 
 

V. EXPERIMENTAL TEST AND RESULT 
Experimental setup for the comparison process is shown in 

Fig. 12. The arm on which GY-80 board is attached and the 
rotation angle is cascaded with motor encoder. Real time pulses 
for both of encoder are measured using oscilloscope and precise 
measurement are displayed on PC.  

 
Fig. 12 Experimental Setup for Comparison Process 

 
A. Experiment I 
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The first experiment is done using default Kalman setting. They 
are 

float Q_angle = 0.001; 
float Q_gyroBias = 0.003; 
float R_measure = 0.03; 
 

 
Fig. 13 Kalman Filter Test Using Default Setting 

 
This experiment gives the result as shown in Fig. 13. Each 

interval of X-axis long for 30 milli-second which is ∆t of 
program loop. Although Complementary outputs seem nearly 
equal to Encoder value, the Kalman outputs differ from Encoder 
values. It can be clearly seen that the difference between Encoder 
and Kalman filter is twenty degrees.  
 
B. Experiment II 

To reduce the difference between Encoder and Kalman 
filter, the trust level should be reduced. The measurement 
covariance matrix is reduced to 0.001 Rmeasure value. The new 
result can be seen in Fig. 14.  

At the beginning of the experiment II, the estimation of 
Kalman filter begins quite accurate. But it goes wore later. The 
measurement covariance value should be reduced less. 

 
Fig. 14 Experimental Result for Rmeasure Value of 0.001 Change 

 
C. Experiment III 

Now the Rmeasure value is reduced to 0.001 and the result 
curve is shown in Fig. 15. 

 

 
Fig. 15 Experimental result for Rmeasure value of 0.0001 change 
Although the difference between Encoder and Kalman filter 

becomes narrow, the filter out is noisy as much as the output of 
accelerometer. It can be determined that the Qbias should be 
increased for more trust in the value of gyroscope.  
 

D. Experiment IV 
Now the Qbias is increased into the value  of 0.1 and the 

result becomes as shown in Fig. 16. 
 

 
Fig. 16 Experimental result for Qangle value of 0.1 change 

 
Now, the value of Complementary filter and Kalman filter 

seem closely equal and the comparison should be started.  
Now the curve in Fig. 16 are enlarged for X-axis values of 

231 to 330 for the following figures. In Fig. 17, the 
Complementary filter output is closely to gyroscope value and it 
is big far from actual Encoder value. If its alpha value is 
decreased, its output would be look like accelerometer value and 
very noisy. 

 

 
Fig. 17 Complementary filter output and IMU data 
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Fig. 18 Kalman filter output and IMU data 

 
Fig. 18 shows the Kalman filter output is closely to 

accelerometer value and it is smooth like gyroscope value. There 
is small difference with actual Encoder value. It is much better 
than complementary filter output. 
 

Fig. 19 shows the comparison of Complementary and 
Kalman filter outputs. There is small difference between Kalman 
filter and actual Encoder value. It is much better than 
complementary filter output because the Complementary output 
is much drift as gyroscope output. 
 

 
Fig. 19 Experimental setup for comparison process 

 
For long term observation, RMSE (Root mean square error) 

method is used for the above experiments in this research work. 
This method can be express by using following equation and the 
results are shown in Table 1. 
  

RMSE=�
∑ (encoder(i)-IMU(i))2N

i=0
N

                                             (6) 

TABLE I 
RMSE RESPONSE OF COMPLEMENTARY AND KALMAN FILTERS 

E
x
p 

Kalman RMSE 
Q 

angle 
Q 

bias 
R 

meas Acc Gyro Com Kal 

1 0.0010 0.0030 0.0300 4.6268 3.9885 3.5689 12.7522 
2 0.0010 0.0030 0.0010 4.4061 9.6989 8.2978 10.1673 
3 0.0010 0.0030 0.0001 2.5255 5.5820 4.7698 3.2707 
4 0.0010 0.1000 0.0001 3.1475 7.8699 6.6629 2.9872 
 

Experiment I points out the bad estimation of Kalman filter 
which is worse than accelerometer, gyroscope and 
complementary filter. The value of RMSE error is 12.7522 and it 
is not acceptable range. But in experiment II, RMSE of Kalman 

filter reduced to the value of 10.1673 as decrease Rmeasure 
covariance. Experiment III gives lower RMSE error while 
Rmeasure covariance is reduced to the value of 0.0001. Among 
them, experiment IV give lowest RMSE value of 2.9897 which is 
even half of Complementary filter value. It successfully points 
out a balance between estimation accuracy in a few milli-second.  

VI. DISCUSSIONS AND CONCLUSION 
In  this  research work,  a  comparative study between two 

filters were performed using IMU sensor fusion and quadrature 
encoder techniques, intended to be applied to the estimation of 
inclination angles of a human interactive robotic arm by 
experimentally. A compromise choice for filter coefficient with 
respect to theoretical studies and experimental observation. The 
experimental results pointed out that Kalman filter can be 
matched with the accuracy of inclination angle estimation using 
appropriate filter coefficient based on experimental turning. 
Moreover it can be clearly seen that the common filter coefficient 
are not good for estimation. It needs experimental test for low 
cost sensor and controller. Finally the Kalman based IMU fusion 
using Qangle as 0.001, Qbias as 0.1 and Rmeasure as 0.0001 shows a 
better and compact technique than popular Complementary filter 
which is less calculation than Kalman.  As an advantage, the 
comparison method used in this research work shows the way of 
coefficient finding for other types of filters and helps the 
accuracy checking. The further extension for next step would be 
expanding the study of inclination angle estimation using other 
MEMS (Micro-electro-mechanical System) sensors and more 
appropriate sensor fusion methods. 
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Abstract: Nursing process promotes communication between nurses in relation to various aspects of patient care. Through this 
nursing care strategy, the patient receives holistic care, hence satisfaction to both the nurse and the client. All this will be possible if 
the nurses are knowledgeable in regard to nursing process. However, utilization of nursing process has been poor in the country. This 
formed the basis of this study to determine the nurses’ knowledge on nursing process in selected health care facilities in Kenya. The 
study involved collecting data from 249 nurses using self-administered questionnaires. Descriptive statistics and score computations 
were performed. The results showed that more than two thirds of the nurses had poor knowledge on nursing process, hence the need 
to implement measures to promote the nurses’ knowledge on nursing process in the country. 
 
Index Terms: Nursing process, knowledge, Nurses, Hospitals, patient care 
 

I. INTRODUCTION 
ursing process is a patient care strategy which is composed of five distinct steps. The steps emphasize on the essential activities 
that must be taken to address client’s needs and manage any collaborative problems or complications [1]. Nursing process forms 

an efficient and effective method through which the nurse organizes the nursing knowledge and clinical decision making in the 
provision of planned client care [2]. Through nursing process, communication between nurse colleagues is enabled, especially in 
relation to different professional topics from all clinical specialties and practice settings. Documentation of the nursing care provided 
is simplified since nurses utilize standardized nursing care plans, hence promoting the quality of care since errors and omissions are 
minimized [3].   
The foundation of the nursing profession is the nursing process, hence the need for all nurses to be knowledgeable on the patient care 
strategy and documentation using the same [4]. This means that for a nurse to effectively implement nursing process strategy in 
patient care, he/she possess the requisite knowledge on different aspects of the strategy. In this regard, a study carried out in a 
psychiatric hospital in Port Harcourt (Nigeria) to evaluate the utilization of nursing process by the nurses in the provision of care to 
patients in the hospital showed that staff’s knowledge on nursing process affected implementation of nursing process [3]. Studies 
conducted in relation to nurses’ knowledge on nursing process demonstrated varying results. For example, a study carried out in 
Federal Medical Center (Owerri-Nigeria) showed that out of 100 randomly sampled nurses, only 41% had good knowledge on nursing 
process [5]. Similarly, a study carried out to evaluate the factors that affect application of Nursing Process among 200 nurses in 
Mekelle Zone Hospitals (Ethiopia) showed that 90% of them had poor knowledge on nursing process [6]. Another study carried out to 
assess the barriers on the implementation of nursing Process among nurses working at Machakos level 5 Hospital showed that 43.3% 
of the respondents rated their knowledge on nursing process as good with 35% of them rating their knowledge as average [7]. On the 
contrary, a case study carried out to evaluate the nurses’ utilization of nursing process in a Psychiatric hospital in Port Harcourt 
(Nigeria) showed that 92% of the nurses had good knowledge on nursing process [3]. Among the nurses, 81.3% of them said that they 
required additional information and tutorials in order to use nursing process in the provision of patient care. Likewise, a study carried 
out to evaluate the implementation of nursing process and associated factors among nurses working in Debremarkos and Finoteselam 
Hospital in North West Ethiopia established that 88.7% of the respondents were knowledgeable in terms of its implementation while 
11.3% were not. The researchers concluded that nurses who were knowledgeable on nursing process were more likely to implement it 
compared to those who were not knowledgeable [8]. On the same aspect, a study conducted to establish the determinants towards 
implementation of nursing process among nurses in Arbaminch general hospital (Ethiopia) demonstrated that nurses who were highly 
knowledgeable were more than eight times likely to implement the patient care strategy than the ones who were not knowledgeable 
[9]. Corresponding findings were realized in a cross-sectional study to assess the factors that affect implementation of nursing process 
among nurses in selected governmental hospitals in Addis Ababa (Ethiopia) which showed that the nurses who were highly 
knowledgeable on nursing process were 27 times more likely to implement it than the low knowledge group of nurses. Results of the 
study also established that moderately knowledgeable nurses were 4.9 times more likely and significantly associated with 
implementation of nursing process [10]. However, a study to determine the factors that influence utilization of the nursing process 
among nurses in Ogun state (Nigeria) established that the nurses’ personal factors which were specific to knowledge in terms of 

N 
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nursing process did not significantly influence its implementation. The researchers related the findings to the fact that all the nurses 
have attained a high level of understanding of the nursing process during their basic training and hence they are able to appropriately 
implement it given the right working conditions [11]. Similar findings were realized in a study carried out in health care institutions in 
Ogbomoso town (South West Nigeria) to assess the factors affecting the utilization of nursing process. The results revealed that 
knowledge factor had the highest predictive value of 0.350 in utilization of nursing process [12]. 
Researchers in a study on the professional nurses’ perception of the nursing process at the University of Calabar Teaching Hospital 
(Nigeria) recommended that in service nursing education programmes focusing on the existing knowledge gaps on nursing process 
should be organized. The nursing regulatory bodies should also collaborate with nurse training institutions and health care facilities to 
address the low levels of knowledge of nursing process among the nurses through conferences and other on job learning approaches. 
Nurses who have upgraded the level of nursing through different training programmes should be identified to serve as focal persons in 
each patient care units so as to speed up the implementation of nursing process. This should be beefed up by collaboration between 
nursing education institutions and health care facilities to bridge the gap between theory and practice [13]. All these efforts are geared 
towards harnessing the benefits of nursing process which are enormous to the nurse, the profession and the client. The process allows 
the nurse to provide an organized and systematic method of problem-solving, hence avoiding errors or omissions in the provision of 
care. By utilizing the nursing process, a lot of time is saved since repetition of tasks is eliminated through proper documentation [14]. 
Despite these universal benefits of the nursing process, its utilization has remained minimal in most of the health care facilities in 
Kenya, which formed the basis of this study to determine the knowledge on nursing process among nurses in selected county referral 
hospitals in Kenya. 
 

II. DATA COLLECTION METHODS 
The study involved 249 nurses from five randomly selected county referral hospitals in Kenya. The nurses included in this study were 
the ones who were providing direct care to patients in the wards. In each of the selected health care facilities, the inpatients wards 
were stratified according to their specialties. The number of nurses to be interviewed in each of the specialties was calculated 
proportionally from the hospital’s sample size, with proportionate sample size calculation being used again to calculate the number of 
nurses to be selected from each of the wards in a given specialty. Descriptive cross-sectional study design was used to collect data 
from the nurses using self administered questionnaires. Descriptive statistics such as frequencies and percentages for categorical data 
were computed. Since the respondents’ questionnaire was mainly based on the Likert scale (ranging from score 1 to 5), scores for each 
of the responses were computed to draw inferences.  

III. STUDY FINDINGS 
All the 249 questionnaires were received back, giving a response rate of 100%. 

A. Respondents’ Socio-demographic characteristics 
The study results showed that most [73.9% (184)] of the study respondents were females, while males were 65, comprising 26.1% of 
the study population. In relation to the respondents’ designation, majority [38.2% (95)] of them were nursing officers I, 28.1% (70) 
were nursing officers III while 18.1% (45) were nursing officers II. Senior nursing officers were 19 comprising 7.6% of the study 
respondents, enrolled nurses were 6% (15), with chief nursing officers being 1.2% (three) while assistant chief nursing officers were 
0.8% (two). The study results also showed that most 69.1% (172) of the respondents acquired their knowledge on nursing process 
during their basic training in their respective colleges/ universities as part of their course work, 23.3% (58) of them acquired the 
knowledge in their post basic / post graduate trainings, while 4% (10) acquired it during seminars, conferences and continues medical 
education sessions in their work areas. About 3.6% (nine) of the respondents cited the nursing process workshop which was organized 
by the ministry of health (through the office of the nursing services director) as their source of their knowledge on nursing process. 
About 60.2% (150) of the respondents had a working experience of more than six years, 17.7% (44) had a working experience 
between one to three years, 17.3% (43) had worked for four to six years, while 4.8% (12) of the respondents had worked for less than 
one year. Majority 73.5% (183) of the respondents were diploma holders, 18.9% (47) were holders of Bachelor of Science in nursing, 
6.4% (16) were certificate holders while 1.2% (three) of them had attained masters degree in nursing (table 1). 
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                                      Table 1: Respondents’ socio-demographic characteristics 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

B. Respondents’ self reported knowledge on nursing process 
The respondents’ were asked to rate various aspects of their knowledge on nursing process in a scale of 1 to 5. This was on a Likert 
scale whereby a score of 1 showed that the respondents strongly disagreed with the stated aspect, a score of 2 denoted that he/ she 
disagreed with the aspect indicated while a score of three showed an average level of agreement with the cited aspect. A score of 4 
showed that the respondents agreed with the aspect on his/ her knowledge on nursing process while a score of 5 indicated that he/she 
strongly agreed with the aspect of knowledge. The study findings showed that 39.4% (98) of the respondents agreed that they had 
excellent knowledge on nursing process, while 30.5% (76) of the respondents strongly agreed that they had an excellent knowledge on 
the same. About 23.3% (58) of the respondents were on an average opinion in relation to their level of knowledge in nursing process, 
4.5% (12) of them disagreed that they had excellent knowledge, while 2% (5) of them strongly disagreed with the stated aspect. The 
respondents were also asked to rate the level of knowledge in nursing process which lecturers in their basic training equipped them 
with, in which case 36.6% (91) of them strongly agreed that the lecturers equipped them with adequate knowledge, while 35.7% (89) 
agreed on the same. The respondents who scored an average in this response comprised 16.1% (40) of the total, 8.8% (22) disagreed, 
while 2.8% (7) strongly disagreed on the fact that they were equipped with adequate knowledge on nursing process by their lecturers.  
In relation to the period of time the respondents had been practicing nursing, majority of them, 47.4% (118) strongly agreed that their 
years of experience had increased their knowledge on nursing process, 36.2% (90) agreed, 10.4% (26) of them scored average, four 
percent (10) disagreed while two percent (five) of them strongly disagreed. Some nurses may improve their nursing knowledge from 
on-job trainings and seminars. In this case, 38.6% (96) of them agreed that the trainings and seminars had equipped them with the 
requisite knowledge on nursing process, 27.7% (69) strongly agreed, while 18.9% (47) had an average score on this aspect. Among 
the respondents, 8% (20) of them strongly disagreed while 6.8% (17) disagreed on the fact that seminars and trainings they had 
attended had equipped them with the required knowledge on nursing process. In terms of utilization of nursing process, literature has 
demonstrated that some nurses are only conversant with some of the steps on nursing process. As a result they only utilize and 
implement these steps, omitting the rest. In this regard, the researcher wanted to establish whether the same applied to the study 
respondents. To elicit their responses on this aspect, the respondents were asked to indicate their opinions on whether they had 
adequate knowledge to implement all the steps of nursing process. About a third [31.3% (78)] of them strongly disagreed that they are 

Characteristics Frequency  Percentage 
Gender   
Females 184 73.9 
Males 65 26.1 
Total  249 100 
Designation   
Chief nursing officer 3 1.2 
Assistant chief Nursing officer 2 0.8 
Senior Nursing officer 19 7.6 
Nursing officer I 95 38.2 
Nursing officer II 45 18.1 
Nursing officer III 70 28.1 
 Enrolled Nurse 15 6.0 
Sources of knowledge on Nursing process   
Basic training 172 69.1 
Post basic/ post graduate training 58 23.3 
Seminars/ Conferences/Ward continuous medical education 10  4.0 
Nursing process workshop    9  3.6 
Respondents’ years of experience  (Years)   
Below one  12 4.8 
1-3  44 17.7 
4-6   43 17.3 
Above 6 150 60.2 
Total 249 100 
Professional qualifications   
Masters degree 3   1.2 
Bachelor’s degree 47 18.9 
Diploma 183 73.5 
Certificate 16   6.4 
Total 249  100 
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able to implement all the steps, 27.8% (69) disagreed, while 12% (30) had an average score in this regard. Among the few nurses who 
responded positively, 16.9% (42) agreed that they had adequate knowledge to implement all the steps of nursing process while 12 (30) 
disagreed. Regarding their utilization of each of the steps of nursing process, the respondents gave various responses. About 7.2% (18) 
of them strongly agreed that they only knew how to utilize the assessment step while 8.4% (21) agreed on the same. About 12% (30) 
of the respondents had an average score, 28.2% (70) disagreed while 44.2% (110) of them strongly disagreed, meaning that they also 
knew how to use other steps of nursing process. In relation to the second step of nursing process (nursing diagnosis), 6% (15) of the 
respondents strongly agreed that they only knew how to use this step, while 8% (20) agreed on the same. Among the respondents, 
12.9% (32) scored average on this response, 28.9% (72) disagreed while 44.2% (110) strongly disagreed that they only knew how to 
utilize the nursing diagnosis step, meaning that they also knew how to utilize other steps of the nursing process. The third step of 
nursing process is the planning phase, whereby 6.8% (1) of the respondents strongly agreed that they were only capable of using this 
step, while 7.6% (19) agreed on the same. The respondents who scored average on their knowledge in relation to the utilization of this 
step were 12% (32), as opposed to 43% (107) who strongly disagreed that they were only able to use the planning step of nursing 
process. On the contrary, the respondents who disagreed that they only used the planning step comprised 29.7% (74) of the total which 
indicated that they also had competencies to utilize other steps of the nursing process. Implementation of the planned nursing 
interventions is the fourth step of nursing process, in which case 6% (15) of the respondents strongly agreed that they only used the 
implementation step, 8% (20) agreed, 12.5% (30) scored an average, 29.4% (73) disagreed while 44.6% (111) strongly disagreed. The 
study showed that very few respondents had knowledge on the utilization of the evaluation step. In this case, only 4% (10) of them 
strongly agreed that they only use the implementation step, 9.2% (23) agreed, 12.5% (31) scored average, 28.9% (72) disagreed, while 
45.4% (113) strongly disagreed on the same.  
When the respondents were asked whether they had difficulties in collecting patient assessment data, 5.6% (14) strongly agreed, 8% 
(20) agreed, 9.7% (24) had an average score. Among the respondents, 50.6% (126) of them strongly disagreed, while 26.1% (65) 
disagreed, showing that they did not have any difficulties in collecting patient assessment data. The respondents were also asked 
whether they knew how to develop nursing care plans, whereby 36.9% (92) of them strongly agreed, 32.9% (82) agreed with 15.4% 
(38) of them scoring average. On the contrary, 9.6% (24) strongly disagreed that they knew how to develop nursing care plans while 
5.2% (13) of them disagreed.  During the study, the respondents were also required to indicate whether they had difficulties in 
formulating nursing diagnoses, whereby 7.2% (18) of them strongly agreed that they had difficulties, 20.5% (51) agreed while 16.1% 
(40) of them scored an average.  On the same aspect of formulating nursing diagnoses, 34.9% (87) of the respondents  strongly 
disagreed, indicating that they did not have any difficulties in formulating nursing diagnoses while 21.3% (53) of them disagreed 
(table 2). 
 
                         Table 2: Respondents’ knowledge on nursing process 

 
 
        Responses 

                                Respondents’ scores 
1 2 3 4 5 
No (%) No (%) No (%) No (%) No (%) 

I have excellent knowledge on nursing process 
(NP) 

5(2) 12(4.8) 58(23.3) 98(39.4) 76(30.5) 

Lecturers in college/ university gave me adequate 
knowledge on NP 

7(2.8) 22(8.8) 40(16.1) 89(35.7) 91(36.6) 

My years of experience have increased my 
knowledge on NP 

5(2) 10(4) 26(10.4) 90(36.2) 118(47.4) 

Seminars /trainings  have equipped me with 
requisite  knowledge on NP 

20(8) 17(6.8) 47(18.9) 96(38.6) 69(27.7) 

I have adequate knowledge to  implement all steps 
of  NP  

78(31.3) 69(27.8) 30(12) 42(16.9) 30(12) 

I only know how to use the assessment step 110(44.2) 70(28.2) 30(12) 21(8.4) 18(7.2) 
I only know how to use the nursing diagnosis step 110(44.2) 72(28.9) 32(12.9) 20(8) 15(6) 
I only know how to use the planning phase  107(43) 74(29.7) 32(12.9) 19(7.6) 17(6.8) 
I only know how to use the implementation step 111(44.6) 73(29.4) 30(12) 20(8) 15(6) 
I only know how to use the evaluation step 113(45.4) 72(28.9) 31(12.5) 23(9.2) 10(4) 
I have difficulties in collection of patient data 126(50.6) 65(26.1) 24(9.7) 20(8) 14(5.6) 
I know how to develop the nursing care plans 24(9.6) 13(5.2) 38(15.4) 82(32.9) 92(36.9) 
I have difficulties in the formulation of nursing 
diagnoses 

87(34.9) 53(21.3) 40(16.1) 51(20.5) 18(7.2) 
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C. Respondents’ computed scores on their knowledge on nursing process  
 
To calculate the overall respondents’ level of knowledge on nursing process, scores were generated based on the 13 items on 
respondents’ knowledge as shown in table 2. The items were arranged in a Likert scale, from 1 to 5. A score of 1 meant that the 
respondents strongly disagreed with the aspect in question, a score of 2 demonstrated agreeing, while 3 was an average. A score of 4 
meant that the respondents were agreeing with the aspect being probed while a score of 5 meant that the respondents were strongly 
agreeing on the same.  Since the items on the respondents’ knowledge were 13, this meant that the minimum score was 1x13 which 
was equal to 13. An average score was calculated as 3x13 which was equal to  39. The maximum score was calculated as 13x5 which 
was equal to 65. Therefore, in the aspect of the respondents’ knowledge on nursing process, a score below 39 was assumed to be poor 
while a score of 39 was rated as average. A score above 39 was rated as good. In this case, after the knowledge scores were grouped 
into class intervals, the class interval of 38-42 scores (the class interval in which score 39 belongs) corresponded to a cumulative 
percentage of 83.5%. However, before grouping the scores in to various class intervals, the ungrouped data showed that the total 
number of respondents who had scored below 39 were 68.7% (171). This means that the respondents’ knowledge on nursing process 
was poor (table 3).  

           Table 3: Computed scores on the respondents’ knowledge on Nursing Process 
Score  Frequency Percentage Cumulative percentage 
13-17  2 0.8 0.8 
18-22  2 0.8 1.6 
23-27  9 3.6 5.2 
28-32  60 24.1 29.3 
33-37  83 33.3 62.6 
38-42  52 20.9 83.5 
43-49  25 10.1 93.6 
50-54  8 3.2 96.8 
55-59  3 1.2 98 
60-64  3 1.2 99.2 
65  2 0.8 100 
Total     249  100  

IV. DISCUSSIONS 
Despite the fact that most of the respondents rated their knowledge on the various aspects of nursing process highly (above average), 
computation of their knowledge scores (table 3) showed that more than two thirds of them had poor knowledge on nursing process. 
These findings concur with the results of another study on the factors that militated against use of nursing process in Federal Medical 
Center (Owerri-Nigeria) whereby only 41% of the respondents had good knowledge on nursing process [5]. Similarly, a study carried 
out to evaluate the application of Nursing Process among nurses and its affecting factors in Mekelle Zone Hospitals, (Northern 
Ethiopia), established that 90% of the respondents had poor knowledge on nursing process [6]. Contrary to these findings a case study 
carried out to evaluate the nurses’ utilization of nursing process in a Psychiatric hospital in Port Harcourt (Nigeria) showed that most 
(92%)  of the respondents  had good knowledge on nursing process [3]. Likewise, results of another study on the implementation of 
nursing process and associated factors among nurses working in Debremarkos and Finoteselam Hospital in North West Ethiopia 
showed that that 88.7% of the respondents were knowledgeable in terms of its implementation [8}.  

 

V. CONCLUSION 
The study results demonstrated that most of the respondents’ knowledge on nursing process was poor. This calls for measures to be 
implemented by the various stake holders in the nursing profession in Kenya to promote the nurses’ knowledge on the nursing care 
strategy (nursing process). 
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Abstract- The creative industry sector contributes positively to the national economy and the economy of the people in the regions. 
One creative industry is a craft whose export value continues to increase. The value of handicraft exports in 2012 was close to 700 
million dollars. In 2016 the handicraft sub-sector contributed Rp. 93 trillion or around 28.5% of Gross Domestic Product (GDP). In 
the surrounding Medan City there are many potential creative industries, in the form of Micro and Small and Medium Enterprises 
(SMEs). Politeknik  Community Partnership Program (PKM) of Ganesha Medan (Polgan) has a partnership with Syafri Handicraft 
and Kun Art which is engaged in handicrafts located in Maimun and Medan Perjuangan Districts, Medan City. Most of the raw 
materials use used materials, such as natural and household waste, namely organic, wood, oil palm, coconut fiber, etc. 
 
The main problems of the two partners are: 1) Do not have access to banking for business capital facilities or production facilities; 2) 
Marketing management is passive and conventional; 3) The marketing media used is the traditional Word of Mouth Marketing 
(WOMM); 4) Financial management is very simple and not systematic; 5) Government programs do not run smoothly; 6) dependence 
on orders causes thin profit margins; 7) Product quality needs development; 8) Strategic management as a business improvement has 
not been carried out. 
 
Solutions offered: 1) Open access to banks and other financial institutions and change the form of business into a legal entity CV so 
that it can be accessed easily through basic financial statements of Micro Small and Medium Entity Financial Accounting Standards; 
2) Apply online and offline active marketing (WOMM) techniques; 3) Designing Website and Facebook Optimization supported by 
Search Engine Optimization (SEO) and Facebook Advertising media as well as Optimizing Entrepreneurship Capacity Build 
promotion and partner products; 4) Designing standard standards for production management; 5) Make a management strategy design 
that is carried out. The method of implementation is a participatory method, namely the existence of interactive collaboration between 
Polgan as a facilitator with partners. Implement measurable design methods and use standards so that the performance of SMEs and 
their product quality increases. So far, the two partners have used hand made techniques, product quality is not optimal 
 
Index Terms - Creative industries, SMEs, WOMM, Social Media. 
 
 

I. INTRODUCTION 

1.1. Backgroud 
he creative economic sector is being promoted by the government several decades ago. Basically, the creative economy relies on 
the creative industry as stated below: "Creative industries are defined as those requiring creativity, skill, and talent, with potential 

for wealth and job creation through exploitation of their intellectual property" (Natawiria, 2010)Actually this new type of economy is 
a repositioning of the British economy in an effort to respond to the global world in 1997. One of the potential creative industries is 
the handicraft sub-sector whose export value increases every year. Approaching 700 million US dollars, whereas in the previous year, 
in 2011 the export value reached 660 million US dollars, which means that there was an increase of 7 percent” (Kompas, 22 May 
2013: 34).  IDR 93 trillion or around 14.88% of Gross Domestic Product (GDP), which means that sub the above sectors include 
potential to be developed.  
 

T 
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Around the city of Medan and its surroundings there are many potential creative industry sectors that can produce economic values for 
the businessmen and the community. However, most businesses in the creative industry sector are run by Micro or Small and Medium 
Enterprises (SMEs) with limited business capital.  
 
In the Community Partnership Program (Program PKM) the Polytechnic of Ganesha (Polgan) Medan intends to partner with Syafri 
Handicraft and Kun Art. Both partners are classified as businesses in the handicraft sector. The location of the Syafri Handycraft 
workshop with its owner Syafri is located on Jl. Mantri No. 16 Maimun Sub district and the location of the Kun Art workshop the 
owner is Ariady located on Jl. Lake Singkarak Gg. Madrasah, Medan Perjuangan District, Medan City. Most of the raw materials use 
natural waste such as organic, wood, oil palm, coconut fiber and others as well as household waste such as used bottles, plastic waste, 
and so on. Both partners include creative and innovative craftsmen because they are able to utilize waste to become a craft and art 
product that has high economic value. 
 

  
 

Figure 1 : Workshop on Syafri Handicraft and Kun Art 
 

in general, the weakness of Indonesia  SMEs is in the aspect of Human Resources (HR) because the average are of low education, 
self-taught skills, namely learning from experience or conducting trials using simple production equipment. It was mentioned by 
Tambunan : "In fact, SMEs in developing countries such as Indonesia are often characterized by low productivity, mainly due to lack 
of access to capital to technology and human resources" (Tambunan, 2011) 

1.2. Partners Problem 

The problems of the two partners as SMEs are general and have similarities with the  other SMEs, namely as follows: "... the 
disadvantages are often related to lack of financial and technological resources. This can lead to problems in their ability to absorb and 
diffuse technology within industrial sectors ” (Thomas, et al., 2011). Regarding the problems of the two partners are as follows: 

a. Do not have access to banks to get business capital loans or add production facilities and it is difficult to meet export 
procedure requirements such as legality of business legal entities such as CV. Below is an overview of SMEs in Indonesia. 
 

 
 

Figure 2. SMEs Medan overview 
 

b. Simple financial management, for example there are no daily, monthly and annual reports but only based on the memory, 
experience and version notes of each partner without a clear system. This can make it difficult to control circulation of money 
or  profits calculation. 

c. Passive and conventional marketing management. The current situation and condition of the craft market are competitive, 
new and innovative marketing techniques are needed. During this time the marketing media used was the traditional Word of 
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Mouth Marketing (WOMM). The weakness of this technique is that the response or feedback from the WOMM is minimal, 
uncertain, long time and ineffective 
 

 
 

Figure 3 : WOMM Traditional weakness 
 

d. Local Government assistance programs do not run smoothly, for example Assistance through the Local Government website 
or Facebook needs to be actively regulated by the partners themselves. 

e. There is a dependence on orders that causes the following impacts: a) Minimum profit margin, b) Product quality is not 
optimal. 

f. The difficulties of SME partners in increasing their business both internally and externally are limited by data and 
information and the quality of human resources that are still minimal as strategic business management through the above 
management. 

II. LITERATURE REVIEW 

2.1. Word Mouth for Mouth Marketing (WOMM) 

Relating to WOM is communication about services and services between people they consider from companies that provide 
services, in media that will be considered independent from the company (ID, 2017). According to George Silverman in his book, The 
Secret of WOM Marketing, WOM communication can be in the form of messages or testimonies such as speaking directly, by 
telephone, email, group list, or other means of communication (Silverman, The Secret of WOM Marketing). 

2.2. Small Micro Enterprises  

Republic of Indonesia Law No. 20 of 2008 provides the definition of a company that is an individual micro-enterprise 
(Indonesia, 2008). Criteria referred to as SMEs are business entities that have a minimum asset of Rp. 50 million and a maximum of 
Rp. 300 million. Regulations governing SMEs, namely Bank Indonesia Circular No. 26 / I / UKK dated May 29, 1993 concerning 
Small Business Credit (Kredit Usaha Kecil) are businesses that have total assets of Rp. 60 million (UKM, 2016).  

2.3. Internet Marketing  
 
Internet Marketing is a marketing online strategy which includes promotional activities, advertising and marketing efforts using 

website networking to increase sales through electronic commerce (e-commerce). Internet marketing is considered more effective and 
efficient than traditional marketing, such as radio promotion , newspapers or magazines, this is because internet marketing costs are 
very cheap and to find targets (potential customers) is much easier.  

Some internet marketing strategies are web marketing, email marketing, social media marketing. and now the influence of 
internet marketing through social media is expanding with unlimited reach. 
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III. RESULT AND DISCUSSION 

Implementation of Community Service in this case Partnership between Politeknik Medan Ganesha and Syafri Handycraft and 
Kun Art, among others : 
1. Open access banks for business capital loans, making easy how to control of money and calculating turnover and business 

expansion, the following solutions are needed: 
a. Polgan provides basic and simple accounting training but has followed standards such as the Micro Small and Medium 

Enterprise Financial Accounting Standards  issued by the Indonesian Accounting Association (IAI), where one of its 
functions is to make daily, monthly and annual reports manually or computerized 

b. give understanding and mastery of accounting are useful in exploring changes in partner SMEs into legal entities, namely in 
the form as an CV. Then banking access and non-bank financial institutions are easier. This also includes meeting 
administrative requirements for export procedures. 

2. Polgan Provide training to partners or active in Modern Word of Mouth Marketing (WOMM) based on enticing and courageous. 
SMEs can connect directly with potential buyers and increase marketing targets and selling national and international products. 
Applications that are being developed are soft skills using optimization on Entrepreneurial Capacity Building smart ones on 
smart sales. Enterpreneurship Capacity Build about: 

a. Mental Want to Learn, 
b. Patient Mentality, 
c. Mental Professional, 
d. Mental Honest and Open, 
e. Mental Serving / Customer satisfaction. 

The technique of active marketing online used is the optimization of the Website and Facebook using Search Engine Optimization 
(SEO) and Facebook Advertising (Facebook Ads) media. Advantages are of the two services above are: 

a. Costs are relatively cheap; 
b. Wide marketing reach without knowing territorial (region) or time boundaries; 
c. The SMEs can choose its target customers or segments, for example the segment of young people or teenagers and others. 

The constraints of SMEs in implementing information technology, especially from inside companies: "Many of small and medium 
enterprises (SMEs) try to adopt IT support for their business. Due to their limited resources, IT adoption is different from larger 
business. IT adoption Barriers in SMEs may come from inside and outside of organizations. The internal factors consist of the attitude, 
knowledge and support from the owner, resources availability, and employees attitude, knowledge and acceptance (Sarosa, et al., 
2003). 

 

Figure 4: Social Media Constraints Scheme for SMEs 

3. Another program is the technology diffusion production so that partner SMEs can improve product quality, production volume, 
and timeliness. The above criteria are mainly for fulfilling export orders. According to Bradley (Bradley, 1995) that diffusion of 
technology is: "technology diffusion can be defined as the spread of a new technique from one small firm to another (inter-firm 
diffusion). There are two types of technological diffusion principles, namely: "disembodied diffusion (the transmission of 
knowledge and technical expertise) and" embodied "diffusion (the introduction into production processes of machinery, 
equipment and components incorporating new technology” (Thomas, et al., 2011) 
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4. In the context of achieving and enhancing dynamic business competitive, partner SMEs must do business upgrading or 
improvement internal or external. The Polgan provide training on management strategy for partner SMEs. 

IV. CONCLUSION 
PKM activities made by the dedication team are: 

a. Financial management training includes the compilation of standardized financial statements.  
b. Give bold and enticing marketing training Provide training for websites to increase sales 
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Abstract: Chlorinated oils based on unmodified castor oil polyol were prepared by phosphorus pentachloride (PCl5) – 

chlorination. Six (6) number chlorinated oils were obtained using 10, 20, 30, 40, 50 and 60 wt% concentrations of the 

chlorinating agent respectively. The oils were characterized by physical and chemical methods, as well as by Fourier transform 

infra red (FTIR) and gas chromatography – mass spectrometry (GC - MS) techniques. These chloro-derivatives of castor oil (by 

substitution) were all non-drying oils. Results show that PCl5-chlorination of castor oil polyol has led to reduced viscosity and 

specific gravity, reduced hydroxyl and saponification numbers, but increased acid and peroxide numbers relative to the base 

polyol. Chlorination has also enhanced oil polarity. The implications of these on oil property and application are discussed. GC-

MS suggested chloro-derivatives obtained as a result of the PCl5-chlorination included 9, 12 –octadecadienoyl chloride, linoleoyl 

chloride, linoleic acid chloride, n-caproyl chloride, caproic chloride and caproic acid chloride. The chlorinated oils were found 

unsuitable for polyurethane (PU) foam synthesis, but could be utilized in fire retardancy, insecticidal/pesticidal and plasticizing 

applications.  

Index Terms: Chlorinated oils; castor oil; properties; applications.  

INTRODUCTION  

 Chemical modification of plant oils is often carried out in order to introduce certain functionalities or chemical entities 

into the oil structure, thereby improving reactivity and imparting desirable physical and chemical characteristics in them. 

Modification of plant oils such as soybean, castor, palm, canola, sunflower and rapeseed oils has been a widely reported subject 

in literature.  

 Chemically, these oils consist of saturated and unsaturated fatty acids (FAs) tied in triacylglycerol (TAG) units. 

Chemical modification is important because in the chemical industry, most plant oils are used in form of their modified 

derivatives ( Petrovic et al.,2000; Ogunniyi, 2006). Quite often, chemical modification transforms these oils into polymerizable 

monomers for polymer synthesis (Mutlu and Meier, 2010; Islam et al., 2014). The advantages of these products derived from 

renewable (natural) green source materials include renewability and abundance, low cost, low emission properties, degradability 

and ecofriendliness.  

 Halogenation of plant oils has often led to products with enhanced fire retardancy, greater polarity and plasticizing 

ability, among other advantages (Yousef et al., 2001). However, the halogenated products are less ecofriendly than their 

unmodified plant oil base polyols because of their potential toxicity. This makes them suitable candidates for insecticidal and 

pesticidal applications (Abdul Qadir et al., 2011). Halogenation of plant oils may include chlorination, bromination or iodination, 

and this can be achieved either by addition or substitution procedures (Yousef et al., 2001, Patel et al., 2004).  
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Fig. 1: Halogenated castor oil: (a) by addition; (b) by substitution. 

Castor oil is non-edible plant oil obtained from the seeds of the castor plant (Ricinus communis Linn). Pure unmodified castor oil 

contains up to 80 – 90% ricinoleic acid (RA). Chemically, castor oil consists of TAG molecules, each containing three esters of 

ricinoleic acid or “ricinoleates” (in place of three hydroxyl groups) on a glycerol backbone. The properties of castor oil are 

therefore largely influenced by this major constituent fatty acid – RA. Castor oil is the only source of an 18-carbon hydroxylated 

FA with one double bond in each of the FA chains (Conceicao et al., 2007; Chakrabarti and Rafiq, 2008). Other plant oils have to 

be hydroxylated usually via epoxidation, followed by oxirane ring opening, or by hydroformylation/ozonolysis and subsequent 

hydrogenation, or by microbial conversion (Petrovic et al., 2000; Zhang, 2008; Tayde et al., 2011; Dworakowska et al., 2012; 

Saremi et al., 2012). Halogenation of castor oil by addition and by substitution is possible because of the double bond 

unsaturation at C9, the hydroxyl group on C12 of the RA, and the ester linkages in the castor oil TAGs – three main reaction sites 

in the oil structure. Thus like other plant oils, castor oil has to be chemically modified for its optimal exploitation and usage.  

 The objective of this work was to synthesize chlorinated oils from unmodified castor oil polyol using PCl5 as 

chlorinating agent, and to characterize the products having in view their potential uses both as end products, and as intermediates 

in the synthesis of a variety of other castor oil-based products.  

 

 

(a) 

(b) 
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MATERIALS AND METHODS  

 Materials  

 Castor oil was sourced locally by mechanical (cold-press) extraction from the seeds of castor plant (Ricinus communis 

Linn) at ambient temperature. The virgin oil (obtained as clear, viscous pale yellow liquid) was further purified by filtration 

through sintered glass (fine mesh screen). This was to eliminate any dust, gum or other particulates present. The chlorinating 

agent (PCl5), petroleum ether (40-60
0 

C), diethyl ether and all other reagents were analytical grade reagents supplied by BDH 

chemicals Ltd, Poole, England, and were used without further purification.  

Methods 

PCl5 Chlorination   

 Method employed by Yousef et al. (2001) was adopted with slight modification. 32g of castor oil was dissolved in 

petroleum ether (40-60
0
C) in 500cm

3
 distilling flask. 10wt% equivalent of PCl5 was calculated, measured and added, and the 

mixture refluxed for 1 ½ hours. The reaction was monitored periodically after every 20 minutes by taking a small portion of the 

reaction mixture and determining its hydroxyl number. This procedure was repeated using 20, 30, 40, 50 and 60 wt% PCl5 in the 

mixture. After each treatment, resultant product was water-washed, dried over anhydrous Na2SO4, and the solvent evaporated 

under vacuum. The oils obtained were dark and oil colour became darker with increasing concentration of the chlorinating agent 

(PCl5). 

Decolourization/Bleaching  

 Ground, purified local clay activated by 2M HCl was used as adsorbent (Akpan et al., 2006). The process involved a hot 

(90
0
C) adsorbent/oil mixture in a beaker in which the adsorbent constituted 15% of the oil by weight. The mixture was vigorously 

stirred for 30 minutes, and heating continued to allow the temperature rise to 110
0
C for another 30 minutes. Content was then 

filtered hot in an oven at 70
0
C. 

Characterization of the chloro-derivatives 

 The unmodified castor oil polyol (control) and its chloro-derivatives were characterized in terms of their physical and 

chemical properties.  

Physical Analysis  

Relative viscosity  

 The relative viscosity of oil (in chloroform) was determined at 30
0
c from viscometric measurements using an Ubbelohde 

dilution type viscometer with an efflux time of about 120 seconds for the solvent.  

Specific gravity  

 Specific gravity of oil was determined in accordance with AOAC (1990) procedure.  
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pH 

 pH of 2.30g dispersion of oil in 15cm
3
 hot water was determined (after cooling to 30

0
C in a water bath) with the acid of 

a glass electrode pH meter (HANNA – 209-209R).  

Chemical Analysis  

 Hydroxyl (ASTMD 1957-86), acid (ISO 660:1996), saponification (ISO 3657:2002), iodine (ISO 3961:1996) and 

peroxide (AOCS, 2009) numbers of oil were determined using indicated standard methods and procedures.  

 All physico-chemical determinations were performed in triplicate, and an average evaluated in each case.  

FTIR and GC-MS analyses  

 FTIR and GC-MS analytical techniques were used as complementary methods (after chemical methods) for the 

characterization of structural functionalities in the chlorinated oils. FTIR spectrum of oil was recorded with a Shimadzu 8400S 

FTIR spectrophotometer over the range 4500 – 350 cm
-1 

using 10 scans at a resolution of 4cm
-1

 .  

 GC-MS chromatograms of separated fatty acid methyl esters (FAMEs) and other oil components were recorded on a 

GC-MS QP2010 plus Shimadzu (Japan) instrument, comprising an AOC-20i liquid auto-sampler and a GC equipped with fused 

silica capillary column (30x0.25mm ID x 1 m df) coated with 5 phenyl-, 95% dimethyl siloxane polymer. This was interfaced to 

a mass spectrometer at an interface temperature of 250
0
C. Peak identification was done by comparing peak retention times with 

reference standards for the individual FAMEs.  

PU conversion procedure  

 Obtained chlorinated oils were reacted with excess toluene diisocyanate (TDI) in presence of stannous octoate (gelation 

catalyst), dimethylaminoethanol (DMAE) (amine catalyst), methylene chloride (physical blowing agent) and silicone oil 

(surfactant) as per PU foam formulation below (Yusuf et al., 2016).  

 

Table 1: Foam Formulation – NCO/OH ratio (1/1)  

Component Actual weight Pph (polyol) 

Neat/chlorinated CO polyol 50.00 100.00 

TDI 49.20 98.20 

Methylene chloride 1.50 3.00 

Stannous octoate 0.25 0.50 

DMAE 0.225 0.45 

Silicone oil 0.25 2.50 

Water 1.00 2.00 

Pph = parts per hundred (polyol)  

 RESULTS AND DISCUSSION 

Physico-chemical properties of the chlorinated oils  
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 Determined physico-chemical properties for the unmodified castor oil polyol (control) have been discussed in an earlier 

presentation (Yusuf et al., 2015).  

Table 2: Physical characteristics of the chlorinated oils  

Wt% PCl5 

Property  0 10 20 30 40 50 60 

Specific gravity  0.959 0.950 0.940 0.934 0.925 0.900 0.868 

pH 6.16 6.04 5.90 5.85 5.70 5.60 5.50 

Relative viscosity  1.86 1.82 1.74 1.62 1.55 1.44 1.21 

Table 2 depicts changes in specific gravity, pH and relative viscosity of castor oil polyol with increasing PCl5 – chlorination up to 

60wt% of modifier.  

Variation of hydroxyl number (HN) with modifier concentration  

 In Fig. 2, the higher the PCl5 content in oil, the more rapid the decline in hydroxyl number. It is observed that both 

hydroxyl number (Fig. 2) and relative viscosity (Table 2) decreased monotonically as concentration of the chlorinating agent 

(PCl5) was increased up to 60wt%. This is mainly because PCl5 - Chlorination of castor oil is known to proceed by nucleophilic 

substitution in which hydroxyl groups on C12 of ricinoleic acid chains are replaced with chlorine (Naughton, 1974) (Scheme 1). 

This translates to diminishing hydroxyl functionality in oil as concentration of PCl5 increased. However, viscosity, as well as 

specific gravity of castor oil would increase if chlorinated by addition across its double bonds (Yousef et al., 2001, Ali et al., 

2005). Diminishing hydroxyl functionality also resulted in specific gravity decline (Table 2) because of decreasing ability to form 

hydrogen bonds in the oil structure. Changes in saponification number (SN) of oil (Fig. 2) are related to changes in the average 

molecular weight of FAs in the oil. According to Ali et al. (2005), oil SN and oil molecular weight are inversely related. For the 

PCl5 – chlorinated oils, decreasing SN values correspond to increases in oil molecular weight. 

  

 

 

  

 

Scheme 1: Chlorination of castor oil by substitution using PCl5 as chlorinating agent.  

Variation of other physico-chemical properties  

Iodine number (IN)  

 Iodine number was constant up to about 20wt% PCl5 concentration, but surprisingly decreased slightly thereafter (Fig. 

2). Decrease in iodine number is unexpected as PCl5 chlorination of castor oil proceeds via substitution. However, there is 

possibility of random free radical addition at the oil double bond involving HCl molecule generated as by-product via Scheme 1. 

 ( 1 ) 

 ( 2 ) 

 ( 3 ) 
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This could happen at high concentrations of the chlorinating agent (PCl5) and at very high temperatures that can promote the 

thermal dissociation or homolytic cleavage of the HCl molecule. Iodine number is a measure of the unsaturation level in oil. All 

the chlorinated oils (Fig. 2) had IN < 100, suggesting that they were essentially non-drying oils.  

 

 

  

 

 

 

 

 

Fig. 2: Variation of chemical parameters with wt% PCl5 concentration in oil.  

 Peroxide number (PN) 

 Fig. 2 shows gradual rise of peroxide number with increasing concentration of the chlorinating agent. Peroxide number 

is related to the susceptibility of the double bonds in the oil to oxidation. Higher peroxide numbers are indications of low 

oxidative stability, that is, oil being more susceptible to oxidative rancidity. Higher peroxide numbers with increasing PCl5 

concentration are as a result of the replacement of hydroxyl groups in the oil structure which provide protection to the double 

bond unsaturation in the oil (ICOA, 2013). Increasing PN of the chlorinated oils relative to that of castor oil suggests shorter shelf 

life or reduced keeping quality for the former. 

pH 

 Reduced pH (Table 1) and increased acid number (AN) on chlorination (Fig. 2) were the result of higher free fatty acid 

(FFA) concentration, likely due to the breaking of ester bonds from the oil’s TAG ester linkages ( Ramzya et al., 2014). 

FTIR and GC – MS  

FTIR  

 Figs. 3 (a-d) represent the FTIR spectra for castor oil polyol (control), and chlorinated oils containing 20, 40 and 60wt% 

PCl5. Carbon-chlorine (C-Cl) absorption peak (due to C-Cl stretching) featuring between 600-500cm
-1

 and hydroxyl absorption 

featuring as broad band between 3600 -3300cm
-1

 were the main absorption peaks of interest. The appearance of absorption peaks 

within the frequency range 582 – 500cm
-1

 in the FTIR spectra of the chlorinated oils (Figs. 3b –d) is a confirmation of castor oil 

chlorination. The chlorinated oils were thus characterized by simultaneously monitoring the growth of C-Cl absorption (582-

500cm
-1

) and the diminishing hydroxyl presence (3453 – 3291cm
-1

) with increase in concentration of chlorinating agent (PCl5).  
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Fig. 3: FTIR spectra for the chlorinated oils: (a) pure castor oil; (b) 20wt% PCl5; (c) 40wt% PCl5; (d) 60wt% PCl5.  

GC-MS 

 GC-MS chromatograms for the products (Figs 4a-d) show signals for the castor oil polyol and the chlorinated products 

at various peaks, and corresponding to different retention times.  

 The chlorinated products identified by mass spectral library matching against reference standards were 9,12-

octadecadienoyl chloride, linoleoyl chloride, lineoleoyl chloride, linoleic acid chloride, hexanoyl chloride, n-hexanoyl chloride, 

caproyl chloride, n-caproyl chloride, caproic chloride and caproic acid chloride.  
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Number of peaks, peak intensity and peak area in respect of the chlorinated products all generally increased with increase 

in the concentration of the chlorinating agent in polyol, with the polyol containing 60wt% PCl5 recording six such peaks, having 

peak areas of 4.91, 8.89, 4.58, 2.30, 3.37 and 37.28 respectively. The presence of small quantity of acid chlorides (linoleic and 

(c) 

(d) 

Fig. 4: GC-MS chromatograms for the chlorinated oils: (a) castor oil; (b) 20wt% PCl5; 

            (c) 40wt% PCl5; (d) 60wt% PCl5  
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caproic acid chlorides) in the chlorinated oils was unexpected, though this might suggest the possibility of chloride ions from PCl5 

dissociation (Scheme 1) reacting (at random) with castor oil TAGs at ester linkages (Scheme 2).  

 

Scheme 2: Probable mechanism for PCl5-chlorination of castor oil TAG at ester linkages.  

Presence of acid chlorides is also supported by the appearance of weak IR absorption peaks at 1810 – 1750cm
-1

 (Fig. 3d) 

and 1000 – 910cm
-1

 (Fig. 3b). However, chlorination at the hydroxyl groups in the oil’s TAG molecules was the major feature, 

and was predominant.  

PU Foam from Chlorinated Castor Oil Polyols  

 Attempted PU foam synthesis from PCl5-chlorinated oils derived from unmodified castor oil polyol only yielded foams 

from oils containing 10 and 20wt% of the chlorinating agent. However, foam synthesis was characterized by delayed creaming 

and poor foam rise, while the obtained foams were brittle, and of low densities and low mechanical strengths. At higher 

concentrations of the chlorinating agent, there was marked reduction in hydroxyl number of the base polyol, i.e., decreasing 

functionality of the castor oil polyol. This resulted in much lower conversion rate to PU. These oils are thus unsuitable for PU 

foam synthesis. Nonetheless, there are reports that quality PU foams have been obtained from chlorinated and brominated polyols 

generated from epoxidized and ring-opened soybean oil (Petrovic et al., 2000), though the halogenated polyols are generally less 

thermally stable than their non-halogenated counterparts (Petrovic, 2008). 

 CONCLUSION  

 Chlorinated oils of varying physico-chemical characteristics have been prepared from unmodified castor oil polyol, 

using PCl5 as the chlorinating agent (by substitution). These oils were found unsuitable for PU development. However, they 

could be used in fire retardancy and pesticidal applications, in addition to their suitability for use as plasticizers in nitrile rubber 

formulations (Yousef et al., 2001).  
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ABSTRACT 

 
Chikungunya is a viral disease through the bite of Aedes aegypti mosquito or Aedes albopictus acts as an intermediary or vector 
carrying chikungunya virus in its body. It is common in the tropics and often causes endemics, densely populated areas, high 
population mobility, and many water reservoirs, natural habitats (e.g. bamboo cuts, coconut shells and leaf busts). Chikungunya 
fever is often confused with dengue fever because the symptoms are almost the same, but the symptoms of joint pain are an 
important symptom of chikungunya fever. Data collection in outbreak area at Selemadeg Barat Public Health Center, Tabanan 
Regency through direct interview with patient or local resident who know of chikungunya disease. The results of data collection 
found 98 cases in Mundeh Kauh village, 28 cases in Lumbung Kauh village and 37 cases in Mundeh village. The first case of 
Jembrana Regency where the case of Chikungunya outbreak has developed before the incident in the Region of West Selemadeg 
Puskesmas this. Based on interviews most patients are adults who used to go to the Garden, so it can be suspected the source of 
transmission is a mosquito as a vector Chikungunya which is widely found in the garden of the population. The spread of cases is 
the area of the affected villages in the West Selemadeg Puskesmas area is a forest and plantation area that allows the development 
of mosquitoes as a vector of infectious diseases. On the Side the conditions on the ground indicate that many breeding places 
allow mosquitoes to breed such as coconut shells, brown skin, banana leaves and water filled trees. 
 
Keywords: Chikungunya, environmental health, Bali. 
 
INTRODUCTION 

Chikungunya is a viral disease that attacks humans through the bite of Aedes aegypti or Aedes Albopictus mosquitoes. This 
mosquito acts as an intermediary or vector, an organism that carries the chikungunya virus in its body without being infected. 
Both are the same types of mosquitoes that cause dengue fever. The causes and similar symptoms cause chikungunya disease is 
often diagnosed incorrectly as dengue fever. The Aedes aegypti mosquito lives a lot and is found in tropical and subtropical 
regions, while Aedes (Ae.) Albopictus lives in the area medium and cooler temperatures. Both types of mosquitoes are commonly 
found especially in the morning and evening. 

The Chikungunya case itself has been identified in around 60 countries in Asia, Africa, Europe and America. On September 26, 
2017, 183 cases have been reported in Italy, mid-December 2017 to February 3, 2018, Ministry of Health of Kenya reported 453 
cases, including 32 laboratory confirmed cases and 421 suspected cases, chikungunya from Mombasa City. 

Chikungunya is found mainly in the tropics and often causes endemic at certain intervals (5-10 years), several factors that 
influence the emergence of chikungunya, among others, the low immune status of the community, the mosquito population 
density because of the many mosquito breeding places that usually occur in the rainy season. 

In general, it occurs in densely populated areas, high population mobility, and many places that allow the proliferation of 
infectious mosquitoes, such as water reservoirs (TPA), such as bathtubs, latrines, drums, jars, buckets, non-landfill ( for example: 
tires and other used items that can hold rainwater, gutters, flower vases, ponds); and natural habitats (for example pieces of 
bamboo, coconut shell and leaf midrib). 

Transmission of chikungunya fever occurs when the patient who is sick (in a state of viremia) is bitten by an infectious mosquito, 
then the mosquito bites another person. Usually there will be transmission from person to person, this disease usually lasts for 
several days, then heals itself with an incubation period between 1-12 days (generally 2-4 days). 

Chikungunya fever is caused by chikungunya virus infection, this virus is still one family with Dengue Virus, the cause of 
Dengue Hemorrhagic Fever (DHF). This virus enters the human body through the bite of Aedes aegypti or Aedes Albopictus 
mosquitoes which are also dengue-transmitting mosquitoes. Chikungunya fever is often confused with DHF because it has the 
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same initial symptoms, but symptoms of joint pain are important symptoms in chikungunya fever. But to be sure to distinguish it 
is by laboratory blood tests on day 3 fever. The attack of chikungunya fever in the form of outbreaks (extraordinary events) has 
often occurred, especially in the rainy season. 

Based on information from the Selemadeg Barat Community Health Service (Puskesmas) surveillance officer on February 12, 
2010 there was an Extraordinary Event (KLB) in the Mundeh Kauh, Mundeh and Lumbung Kauh Villages. According to the 
results of an epidemiological investigation, while the suspected outbreak was a Chikungunya case based on the symptoms and 
clinical signs experienced by patients, namely heat, joint pain, headaches and reddish spots on the skin. The W1 report from the 
Tabanan District Health Office on February 16, 2010 showed that the number of temporary cases was 146 cases, while the search 
results of the Team from the Tabanan District Health Office and the Selemadeg Barat Health Center had recorded 161 cases of 
infection in 3 villages namely Mundeh village, Lumbung Kauh and Lumbung. 

The Selemadeg Barat Health Center is located in the middle of the Selemadeg Sub-district, with a population of around 23,000. 
And the number of villages as many as 11 villages, the average livelihood of the population is farmers, the Selemadeg Barat 
Health Center is easily accessible. 

The temporary actions taken by the Team from the Tabanan District Health Office and the Selemadeg Barat Health Center were: 
case tracking, fogging, abatization, eradication of mosquito nests, and 10 samples of blood samples taken from patients. The 
patient's blood sample has been received by the Bali Provincial Health Office which will then be sent to the Indonesian Ministry 
of Health's Research and Development Agency. 

 

MATERIAL AND METHODS 

The time and location of the epidemiological investigation was carried out on 2 March 2010 in the KLB area at the Selemadeg 
Barat Health Center, Kabanan District and the investigator of the Chikungunya Outbreak was conducted by a team consisting of 
the Bali Health Office, Litbangkes, Kabanan District Health Office and Selemadeg Health Center. West. 

Data collection from primary data and obtained through direct interviews with patients or local residents who are aware of the 
onset of chikungunya disease. Secondary data were obtained from reports from Selemadeg Barat Health Center, village 
midwives, community and other health services in the KLB region. 

The population or target are all people with chikungunya and people who are at risk of contracting chikungunya in the KLB area. 

 
RESULTS & DISCUSSION 

Symptoms of Chikungunya fever are high fever, abdominal pain, nausea, headache, vomiting, joint and muscle aches, and red 
spots, especially on the body and hands, although the symptoms are similar to dengue hemorrhagic fever, severe bleeding, shock 
(chikungunya). shock or death. The incubation period is two to four days, while the manifestation is three to ten days. 

Caused by the family virus Togaviridae (genus alphavirus) and transmitted by Aedes aegypti mosquitoes. The same mosquito also 
transmits dengue hemorrhagic fever (DHF). There are seven findings of epidemiology investigation from Bali Provincial Health 
Office on March 2. Firstly, the number of cases recorded at the Selemadeg Barat Health Center increased to 163 cases, with the 
spread of cases: 98 cases in Mundeh Kauh Village, 28 Cases in Lumbung Kauh Village and 37 Cases in Mundeh Village. 
Selemadeg Barat Puskesmas surveillance officers do not have data on the population of each village so that the attack rate per 
village cannot be calculated. The collected patient data has been deposited with the Tabanan District Health Office surveillance 
officer, so that surveillance officers in both the Puskesmas and supporting puskesmas do not have data records of patients who 
have been interviewed. 
Secondly, from the results of interviews with officers of the Auxiliary Health Center in each village, the number of cases of 
patients is slightly different from the data from Selemadeg Barat Health Center surveillance officers. This is because there has 
been an increase in the number of sufferers. 

Table 1. Attack Rate per Village of Chikungunya outbreak in the West Selemadeg Health Center (February 2010) 

No Villages Population Chikungunya 
Patients 

Attack rate 
(‰) 

Case Fatality Rate 
(%) 

1 Mundeh Kauh 1460 120 82 0 
2 Mundeh 2598 40 15 0 
3 Lumbung Kauh 1138 23 20 0 
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Thirdly, from the results of the field investigation, it can be assumed that the index case (first case) was a timber merchant in the 
name of Mr. Btr who had visited Yeh Embang Kangin (Jembrana District) where the Chikungunya outbreak case had developed 
before the incident in the Selemadeg Barat Health Center. 

Another finding, based on interviews, most sufferers are adults who usually go to the garden, so that it is suspected that the source 
of transmission is mosquitoes as a vector of Chikungunya which is widely found in the people's gardens. 

In addition, the risk factors that support the spread of cases are the rural areas affected by the cases in the Selemadeg Barat Health 
Center are forest areas and plantations that allow the development of mosquitoes as a vector for transmitting diseases. In addition, 
conditions on the ground indicate that many breeding sites allow mosquitoes to breed, such as coconut shells, brown bark, banana 
midribs and trees filled with water. 

Then, when investigating outbreaks, the progress of the case was still ongoing and the puskesmas had not conducted a mapping. 
Patient data has been collected but all data is submitted to the Tabanan District Health Office, so that Puskesmas officers do not 
have patient records. 

The last finding, at the time of the KLB Chikungunya investigation in Tabanan Regency, efforts were made to control the 
Jembrana District Health Office and Mendoyo Health Center: 

a. The new focus fog was carried out in several hamlets because the fogging machine that was in a damaged condition was 
given a new machine from the Tabanan District Health Office. 

b. Group Counseling through officers of the Auxiliary Health Center and individual counseling through a door to door 
system 

c. Abatization by involving village and hamlet officials and community members. 
d. Treatment of sufferers in Puskesmas and through supporting Puskesmas. 

There are no vaccines or special medicines for chikungunya. Simply take symptomatic drugs (symptomatic relief) such as 
febrifuge or pain relief. The important thing is to have enough rest, drink, and nutritious food. This chikungunya virus, including 
self-limiting disease, will disappear by itself. However, the pain will remain in a matter of weeks. For sufferers, it is highly 
recommended to eat nutritious foods, enough carbohydrates and especially protein and drink as much as possible. Increase 
consumption of fresh fruits. Better drink fresh fruit juice. After five days, the fever will gradually subside, the pain and pain in the 
joints and muscles decrease, and the sufferer will heal as before. Vitamins that increase endurance are also useful for dealing with 
this disease. A good body resistance and adequate rest can make the pain in the joints quickly disappear. Drinking lots of water is 
also recommended to relieve symptoms of fever. 

CONCLUSION & RECOMMENDATION 

Based on the description above, it can be concluded that there has been an outbreak of suspected Chikungunya cases in the 
Selemadeg Barat Puskesmas area which occurred in three villages namely Mundeh Kauh, Mundeh, and Lumbung Kauh villages. 
to breed. From the results of epidemiological investigations, the village with the highest attack rate (AR) is Mundeh Kauh village 
which is 82 ‰. Whereas from three affected villages there were no cases of death (CFR; 0%). 

From the results of epidemiological investigations and situation analysis in the field, the following recommendations can be 
formulated. 

a. Selemadeg Barat Health Center to continue to monitor the progress of the Chikungunya case that occurred in the village 
of Mundeh Kauh Mundeh, and Lumbung Kauh, by making a spot map so that the progress of the case can be monitored. 

b. District and Puskesmas officials must conduct intensive countermeasures in the areas affected by the outbreak so that 
transmission can be suppressed and the spread of cases does not extend to other hamlets / villages. 

c. District Officers to improve the reporting system using the agreed W1 format (Report on Outbreaks) and improvement of 
the Early Warning Alert Response and System (SKD-KLB) so that detection of outbreaks can be done earlier. 

d. Selemadeg Barat Public Health Center staff and Tabanan District Health Office to continue to educate the public about 
the risk factors and conditions that allow the spread of the outbreak case. 

e. The Puskesmas is to make data files as material for analysis and surveillance by describing cases based on 
epidemiological variables so that countermeasures can be more focused. 

f. To the Puskesmas Officer to work together with village and hamlet officials in mobilizing community participation to 
eradicate mosquito nests. 
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Abstract  
 
Due to the great advantage in regulating the peak level in wet season and compensating the storage deficit in dry season, the hybrid 
pumped storage reservoir gets more attention from researchers in the scientific world. In this paper, the mid-long term stochastic 
optimization model for hybrid pumped storage reservoir is established to obtain the maximum energy generation based on 
Reinforcement Learning Algorithm. The case study simulates the designed model and decide the operational policies to one hybrid 
pumped storage reservoir. The results show that by applying the Stochastic Dynamic Programming (SDP) algorithm for solving the 
reservoir optimization problem, an annual production of 4435 GWh  can be achieved while by applying Reinforcement Learning (Q 
Learning and SARSA) algorithm, gives an annual production of 4418GWh  and 4355 GWh, respectively. The Q Learning and 
SARSA algorithms have a deviation error of 0.38% and 1.8% respectively, compared with the result obtained by SDP algorithm. The 
operation of the reservoir with pumping system increase  the guaranteed output energy instead of operation without pumped unities. 
Furthermore, the Simulation results proved that by applying Reinforcement Learning method, the computation time decay 55.7% 
compared to SDP demanded computation time. 

Key Words: Reinforcement Learning, hybrid pumped storage unity, Markov Decision Process, Reservoir Operation, Stochastic 
Optimization. 
 
 

Introduction  

Hybrid pumped storage unity is a reverse pumping system that can increase the volume stored in the upstream basin, improving the 
efficiency of energy generation from the hydropower station. Stochastic Dynamic Programming (SDP) is the most widely used and 
recommended algorithm for solving optimization problems in water resource systems. Its strength compared to others is the ability to 
assume uncertainties which are the main characteristics of runoff in water resources system. However, many researchers have proved 
that stochastic dynamic programming suffers from curses of dimensionality. For complex problems such as multi-reservoir system 
operations, the combination of feasible discrete system states grows exponentially with the number of state variables, ultimately 
overwhelming even the fastest modern CPU processors and DRAM memory capacities 1-5. Dynamic programming approach was 
introduced by Bellman in 1957 to solve optimization problems that involved non-linear  multi-stage decision problems. In the 
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reservoir operation problem, the objective function of optimization model seeks to maximize the expected energy production over the 
entire planning horizon. In Dynamic Programming formulation for reservoir operation problem, time is often considered as stage and 
the volume of water stored in the reservoir at the beginning of the time periods represents the state of the system. The decisions to be 
taken at each stage are the quantities of water to be released. Since uncertainty is the main characteristic of runoff in a river basin, it is 
often inadequate to opt for a deterministic decision model at both planning and operational stages.6,7 To incorporate the uncertainty of 
natural stream flows, the Stochastic Dynamic Programming (SDP) model is used. Runoff is assumed as a Markovian process and the 
state transition probabilities are computed. Reinforcement learning has emerged as an effective approach in solving sequential 
decision problems by combining concepts from artificial intelligence and operations research.8,9 A Reinforcement Learning system 
has a mathematical foundation similar to dynamic programming and Markov Decision Processes. It’s main objective is the 
maximization of the long-term return as conditioned on the state of the system environment and the immediate reward obtained from 
operational decisions.10-16  Reinforcement Learning Method based on Q-learning algorithm and fitted Q-iteration algorithm were 
applied in designing of operation policies in single and multi-reservoir system considering the energy market price variation.1,2,9 In 
this study, Reinforcement Learning method based on State-Action-Reward-State-Action (SARSA) algorithm is proposed to design the 
operation policy in the long term scheduling of hybrid pumped reservoir system. It is aimed that it would maximize the expected 
annual energy generation. In this article we  present and discuss our topic in four main sections. The introduction part discusses the 
scope of this article and review the existing  and published research papers about this amazing field with special application to energy 
production. Sections 1 and 2 presents the SDP and Reinforcement Learning models for hybrid pumped reservoir system, respectively. 
In section 3, the simulations and results analysis of  reservoir operation problem are presented. Finally, we present the conclusion  and 
important references to this work. 

 
1.  SDP Model for Hybrid Pumped  Reservoir 
 
Hybrid pumped storage is an arisen generation form in recent years. The hybrid pumped storage power station is composed by adding 
reversible pumped storage units to conventional hydropower stations. So it is different from conventional hydropower station and 
pure pumped storage power station. This reservoir  includes advantages of both conventional hydropower units and pumped storage 
units14. Hybrid pumped storage power station not only can turn redundant energy under low load to higher price energy under peak 
load, but also can undertake many significant functions of frequency modulation, phase modulation and emergency reserve. It is also 
applied to steady cyclic wave and voltage in power system17. Due the multiple functions of hybrid pumped storage power station in 
power system, it is necessary to design the optimal operational policies to make full advantages of  the hybrid pumped storage power 
station9.  The Markov Decision Process (MDP) Model for the hybrid pumped storage power station can be written as follows: 
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Where E* is the total expected energy generation over the optimization horizon, ),,,( ttttt QcQqsE is generated energy which 

represents the immediate reward function, Ect is the energy demanded  by the hybrid storage pumped unit, tct is the pumping time in 
hour, Qct represents the amount of water to be pumped in m3/s during the time tct., ts  (m3) is the initial water storage at time t , tq   

(m3/s) is the inflow  at time t , min
ts  and max

ts  (m3) are the minimum and maximum bounds on storage level during time t, tz  (m) 

represents the reservoir water level. tQ  represents the water release  ( sm /3 ) in each time t . 
minQ  and 

maxQ  (m3/s) denote the 

minimum and maximum bounds on reservoir release subjected to physical constraints, respectively, 
)',,(),/'( 1 saspaassssp ttt ====+ denotes the state transition probability from state sst =  at time t  to state '1 sst =+  at 

time 1+t  by taking the action aat = , η  is overall hydropower efficiency which is assumed to be 0.9, k  is a hydropower parameter 

which is equal to  8.5, sy xy 1 xy( ) / 2j t tH Z Z Z Z Z+= − = + −   is the water level ( m )  which is given by the relation curve 

between up water level syZ and down water level xyZ , tP  represents the power demand at time t , tT∆ is the operation time in hours,

tsp is the spilled water in m3/s due to restrictions on reservoir storage space, turbine release discharge outlet capacity, and 

downstream channel capacity. 
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The constraint (3) refer to the mass  balance equation of the reservoir. Restrictions (4), (5), (6) and (9) represent the operating limits of 
the reservoir basin, turbine and storage level constraints. The storage level is a non linear function defined as a function of reservoir 
water level which is described by constraint 7. The bounds on power demand in a hydroelectric plant is represented by constraint 8. 
The energy generation is a non linear function which depends on the turbine release and the height of the water level, equation 2. The 
Stochastic Dynamic Programming approach has the characteristics of easily representing non-linearity and stochastic aspects of 
optimization problem with uncertainty. However, this approach requires the discretization of the state space of the problem variables. 
In the SDP model, the problem is divided into stages (months), and the best decision (release) at each stage is determined according to 
the state (storage) in which the system is located. The optimization process is based on previous knowledge of future possibilities and 
their consequence in order to satisfy the Bellman's optimality principle6,11. Since the problem is stochastic, the decision at each stage 
is obtained on the basis of the probability distribution of random variables at the respective stage. In SDP there are two different ways 
for finding the optimal policy and value functions namely: policy iteration and value iteration7-9. In this study we applied value 
iteration to define the optimal scheduling strategy of reservoir operation problem. If the iterative process of updating the value 
function is repeated infinite steps, the policy and corresponding value functions will converge to an optimal and steady state points 
where there’s no more improvement in the policy and value functions. The value iteration version of the SDP is initialized as a 
random value function for all possible states in the last period T+1 and continues by updating these values iteratively with a recursive 
function. In reservoir operation problem, the runoff at time period t  is sampled according to the specific Probability Distribution 
Function (PDF). The storage is discretized into S  intervals from minimum to maximum bounds. The state transition probability is 
also computed from the observed streamflow series. The recursive Bellman equation for updating the value function is made by 
employing Equation 10.  The optimal solution is found after several iterations where the value function converges to a single value:  
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Subjected to the constraints described in equations 3 to 9. In equation 10, the variable ta  is a control decision to be selected from a 

given set of admissible actions ( )Aat ∈  and γ ]1,0[∈ is discount factor. 
 
2. Reinforcement Learning Model 
 
Reinforcement Learning is an optimization tool that is widely applied in solving artificial intelligence control problems. The main 
objective is to maximize the long term return. In this study, Reinforcement Learning method is applied in solving reservoir scheduling 
problem. The agent interacts with the environment, selecting actions and receiving rewards from the system environment which is the 
scalar value to be maximized over time. In the reservoir operation problem, the system environment is stochastic and the agent must 
make a decision in discrete time horizon. In each time t=1, 2, 3...T, the agent is in state ts  and must take the action ta  from a set of 

available discrete actions. The executed action ta in state ts will lead the system to transit to the next state 1+ts  and the cycle is 

repeated. The set of all discrete state is known as state space and denoted by S  ( Sst ∈ ) and the set of discrete actions is denoted by

A  ( Aat ∈ ). In each state transition ts to 1+ts , the agent receive a reward value tt Rr ∈ . For  each time step t, the agent is in a 

specific state Sst ∈ , here S is a set of all possible discrete state. The agent select action Aat ∈ , where A  is the set of all possible 

discrete actions available in state ts . In the next step, according to the action taken in time t, the agent receive the reward 1+tr and 

now is in state 1+ts . The  goal of the agent is to maximize the reward of the system. This paper discusses discounted reward, where 

]1,0[∈γ is defined as the discount factor. The discounted reward of policy π  is given as: 
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Where tr is the reward observed in time t . Furthermore )( tsV  is defined as a value function in each state ts . Under policyπ , the 

value function can be defined as the expected value in long-term scheduling: 
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Where the expectation πE is over a run of policy π starting at state ts .  Another important parameter defined is a state action value 

function: 

 ∑ ===+= ++
'

11 )(),/'(),,(),(
s

ttttttttttt sVaasssspassrasQ πγ    (13)  

whose value is the return of initially performing an action ta  at state ts following the policyπ . In the following sections we will 

represent the state transition probability ),/'( 1 aassssp ttt ===+ as )',,( sasp . Let *π  be an optimal policy which maximizes 

the value function from any start state ts . For any policy π and any state ts we have )()( tt sVsV ππ ≥
∗

and the optimal policy in 

each state ts is defined as: 
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 In this step, the optimal policy is the only one fixed point of the operator 

∑ +++
+

+=
'

111 )),((max)',,(),((),(
1s

tttatttttt asQsaspasrasQ
t

γ .  Thus, it can be said that a policy π is a valid approximation of 

the optimal policy ∗π  if ξππ ≤−
∗

VV , where ξ is a small value. 

2.1. Q Learning Algorithm 

Q-Learning is the most popular reinforcement Learning algorithm where the agent learns iteratively the optimal policy *π when the 
model of the system is unknown.  The Q learning was developed in 1989 by Chris Watkins'  where the temporal-difference and 
optimal control threads were fully incorporated together.Bellman's equation can iteratively be computed using the optimal action 
value function or Q function: 

( ) )(,),( 1++= ttttt sVasrasQ ππ γ
                        

(15) 
 
 

),()( max ttt
a

tt asQsV
t

=                                                                    (16)
 

The value iteration method is recursively applied for each period, whereby equation (10), subjected to equations (3 to 9) is repeatedly 
solved in each cycle ( t =1, 2, 3…T) as backward computation.  Q-learning is an online RL algorithm; it only uses its last experience 
to update its policy. The algorithm starts with an arbitrary Q-function. For each pair (state-action), the Q-function is updated by 
iteratively computing equation 17:

  

                (17)

 

 
Where ]1,0[∈α  is the learning rate,γ is the discount factor, ),( ttt asr is the immediate reward by taking action ta at state ts , t 

represents the discrete time, )),((max 1 asQ tta + is the Q value which corresponds to the action a  with high utility in the future.  The 

update process of equation (17) continues for K episodes, or until optimal policies ( )ts*π
 are stationary or at steady state. In this 

step, )( tsV π  is not improving after several episodes in any period t . The state value function and the optimal policy in any  period 

t  can be computed by using equations 18 and 19 respectively: 

),((max)( tttatt asQsV
t

=     (18)

 

)),(()( maxarg ttt
a

t asQs
t

=∗π
              

(19) 

 During the update process, the start action ta used in equation (17) is selected randomly based on specific probability distribution 
such as e-greedy.  The action applied during the iterative process of updating the value function, can be selected based on exploration 
or exploitation strategies. In this paper we apply e-greedy policy for action selection. ε -greedy policy is a random exploration where 
the agent can execute the action ta that returns a high Q-value with probability ε−1  by choose a random action with probability ε . 
In order to guarantee the convergence of the Q learning, the algorithm must be accurate enough so that each pair of state-action value 
can be visited several times to update its value function. 
 
           

{ })),(),(max(),(),(),( 111 asQasQasrasQasQ tttttattttttttt −++= +++γα
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2.2. SARSA Algorithm 
 
State-Action-Reward-State-Action (SARSA) Algorithm is called Model Dependent or Model Based Reinforcement Learning while 
Q-Learning is known as Model-free Reinforcement Learning. The major difference between SARSA and Q Learning is that in 
SARSA algorithm the maximum reward for the next state is not necessarily used for updating the Q-values, instead, a new action ta , 

and therefore reward ),( ttt asr  is selected using the same policy that determined the original action. In model-free learning, the agent 

simply relies on some trial-and-error experience for action selection10,16.  The SARSA algorithm is based in the following statement: " 
if the agent is in state ts , the action ta  is selected according to  e-greedy policy, and the system give the reward ),( ttt asr and then 

transits to the next state 1+ts , after which an action 1+ta is selected  based on the same policy".16 On the other hand, the SARSA 

algorithm is an On-Policy algorithm for Time Difference Learning (the value of being in state ts is based on the same policy for 

choosing action ta as we used to determine the action 1+ta  out of the next state 1+ts ).  In SARSA algorithm, the update rule 

performed for each step time is: 

{ }),(),(),(),(),( 111 ttttttttttttttt asQasQasrasQasQ −++= +++γα                  
 (20) 

Where the value function is compute using ),(max)( tttat asQsV
t

= . The update process of the value function is done after several 

transitions and visits of the non-terminal state ts .  If the state 1+ts  is the terminal state,  the initial value of  ),( 111 +++ ttt asQ is set to 

zero. The learning rate is a small step-size parameter that controls the speed of changes in the estimation of the action value 
function.1,10 If the step-size parameter is reduced properly over time, reinforcement learning method converges to an optimal value. 
The iteration starts with higher learning rate which allows fast changes on Q  values and then gradually decreases accordingly as time 

progresses. If every state-action pair is often visited infinitely and the learning rate is decreased over time, the Q  values converge to 

*Q  with a probability of one. 

       (21) 

 
Where: N  is the number of iteration representing the age of the agent, Ψ  Parameter ]1,5.0[∈Ψ  
 
 
3. Case Study  

The proposed methodology has been applied in the design of control policies for reservoir operation problem. Stochastic Dynamic 
Programming, Q-Learning and SARSA algorithms are simulated using MATLAB programming and compared the results 
performance. The state of the system is defined as the water level and the action to be taken in each time is the amount of water to be 
released from the reservoir in m3/s. We also define the optimal operating time to the hybrid pumping unity. The performed results of 
each method are analyzed  in this section. The reservoir is multipurpose operation and multi-year regulation. The  hydropower station 
has an installed capacity of 1500 MW, divided into five units with equal capacity. The reservoir adds two installed reversible hybrid 
units of 30 MW to pump the water from downstream to the upstream reservoir. Its normal storage level is 413m with a corresponding 
storage capacity of 4.967 × 109m3. The dead water level is 380 m which is equivalent to the dead storage capacity of 2.024 × 109m3.  
The main objective of this study is to maximize the annual energy generation of the  hydropower station given some limiting 
conditions in the operation process. 
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Where:  

Ψ=
N
1α
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The objective function in equations 22 and 23 is subjected to constraints described in equations 3 to 9. Where: ),,,( ttttt QcQqsE
is generated energy which represents the immediate reward function, )',,(),/'( 1 saspaassssp ttt ====+ denotes the state 

transition probability from state sst =  at time t  to state '1 sst =+  at time 1+t  following the action  aat = , η  is the overall 

hydropower efficiency which is assumed to be 0.9.  k is a hydropower parameter which is equal to  8.5. tQ  represents the water 

release  ( sm /3 )  in each time period t ; jH   is the water level ( m )  which is given by the reservoir regulation curve between up 

water level syZ and down water level xyZ .  

      sy xy 1 xy( ) / 2j t tH Z Z Z Z Z+= − = + −                                      (24) 
 

In this case study, one hydrological year is assumed to start from October and end at September. The simulation horizon is over 68 
years (October 1933 to September 2000) of runoff time series.  The performance attained by simulating these policies in this time 
horizon by applying Reinforcement Learning Methods have been compared with those achieved by the Stochastic Dynamic 

Programming method over the same optimization period. In the Reinforcement Learning model system, the state variable ts   is taken 

as the reservoir storage, the decision variable ta  is assumed to be the release in each month t , including the pumping time tct  in each 

time t. The state transition function is the reservoir’s water balance equation that provides the storage on month 1+t  as a function of 
storage in time period t , the inflow in time period t and the release decision, taking into account the rule curves of the reservoir 
bottom gates and spillways.  

[ ] tttttttt tcQcTspQqss **1 +∆−−+=+                                   (25) 
 
The immediate reward associated with the hydroelectric generation is a scalar quantity and represent the monthly energy (GWh) 
which can be produced by the hydropower station following some specified decision policies. This is computed as a function of the 
release from the reservoir and its water level, which determines the hydraulic head (equation 23). The final water level at the end of 
each month is the final state of the system in specific time and the initial state for the following month. To introduce the uncertainty of 
the inflow series, the state  transition probabilities were computed based on simple Markov Decision Process. The main characteristics 
of the runoff in the river basin are represented in table 3. The inflow classes were randomly selected based on Pearson III Probability 
Distribution Function. 7-9 

 

Coefficients For Person III Distribution 

Coeffici
ent 

Octobe
r 

Novem
ber 

Decem
ber 

Januar
y 

Febru
ary March April May June July August Septe

mber 

µ 135.70  99.25  49.06  38.84  35.35  68.34  353.79  296.06 328.71 390.95 489.60 326.51 

σ 75.45 47.847 14.059 7.8993 7.4482 29.866 135.70 135.20 219.39 295.50 385.58 260.83 

Cv 0.56 0.4820 0.2865 0.2033 0.2107 0.4370 0.3835 0.3727 0.6674 0.7558 0.7875 0.7988 

Cs 1.44 1.4462 0.4756 0.3356 0.3476 0.7245 0.6367 0.6188 1.1179 1.2093 1.2600 1.2781 
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K=Cs/C
v 2.6 3 1.66 1.65 1.65 1.66 1.66 1.68 1.56 1.6 1.6 1.6 

 
Table 1. Statistical Parameters for Pearson III Probability Distribution Function: µ  Mean value of inflow time series; σ  Standard 

deviation of inflow time series; Cv  Coefficient of variation; Cs Standard deviation Coefficient 

 
Figure 1. Probability Distribution  of inflow  series in October  

 
3. 1. Results and Discussion 

The storage level as a state of the system, after each interaction with the environment belongs to one of the discrete values. 
Furthermore, as previously mentioned, the action that the agent takes can lead to a release, which is completely different from the 
action taken. However, the process of updating action-value functions was performed based on this action. The computation results 
are shown in Tables 2 and 3 respectively. 

Reservoir SDP  Algorithm SARSA Algorithm Q Learning Algorithm 

Non Pumping 

(10^9 kWh) 

4.43464 4.16495 4.24326 

Pumping 10 
hours/day 

(x10^9 kWh) 

4.78020 

 

4.63405 4.61662 

Incremental 

(x10^9 kWh) 

0.34556 0.4691 0.47335 

Computation 
Time  (Seconds) 

1979.83 876.59 734.36 

Table 2. Optimal operation of hydropower station. Pumping time 10 hours/day. Discount Factor γ=0.95 and greedy=0.01 

Reservoir SDP  Algorithm SARSA Algorithm Q Learning Algorithm 

Non Pumping 

(10^9 kWh) 

4.43464 4.3546 4.41866 

Pumping 10 
hours/day 

4.98020 

 

4.8189 4.92346 
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(x10^9 kWh) 

Incremental 

(x10^9 kWh) 

0.54556 0.4643 0.5048 

Computation 
Time  (Seconds) 

1979.83 876.59 734.36 

Table 3.  Optimal operation of  hydropower station. Pumping time 10 hours/day. Discount Factor γ=0.95. and greedy=0.1. 

After several iterations and updates of the value function in each time t , the Reinforcement Learning algorithm converges to the 

optimal policy )(*
tsπ . The selected optimal action following the optimal decision policy, leads the system to transit from state ts to 

the final state 1+ts based on the mass balance equation. Figure 2 represents the water level at the end of each month, following the 
optimal decision policy for this case study. Based in the computation results, we can conclude that pumping water can improve the 
efficiency of hybrid pumped power station and increase the expected energy generation of the power plant.Furthermore, from the 
results shown in tables 2 and 3, it is verified that for anyone of the applied algorithms, results in a significant increase of the 
guaranteed output energy by over 11.4% , comparing the operation of reservoirs with pumping system instead of operation without 
pumping water. Based on the computation results performance, the SDP method demands a higher computational time compared to 
Reinforcement Learning method. The greater gain obtained by applying Reinforcement Learning Algorithm in solving stochastic 
optimization problems is the capability of obtaining near optimal solution with a shorter computational time compared to other 
iterative methods such as  Stochastic Dynamic Programming algorithm, as proved in this case study. 

 

 

Figure 2. Monthly water level following the optimal operation policy. Optimal pumping time of 10 hours/day. 

 
 
Tables 2 and 3 respectively, show the performance results of the reinforcement learning algorithm and SDP Algorithm. In table 2, the 
greedy policy in Reinforcement Learning algorithm were set to 0.01 while in table 3 the greedy policy was increased to 0.1. The 
results of this experiment show that by applying the SDP algorithm for solving the reservoir optimization problem, an annual 
production of 4435 GWh  can be achieved while by applying Reinforcement Learning (Q Learning and SARSA) algorithm, gives an 
annual production of 4418GWh  and 4355 GWh, respectively. The Q Learning and SARSA algorithms have a deviation error of 
0.38% and 1.8% respectively compared with the result obtained by SDP algorithm.  Table 3 shows that the application of greedy 
policy improvement, Reinforcement Learning can achieve higher performance in maximization of the value function. 
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Figure 2 Monthly Power Generation in Reservoir. Optimal pumping time of 10 hours/day. 

The quantity of water discharged from upstream reservoir to downstream channel plays an important role for several activities along 
downstream channel.  Based on computation results, we can conclude that the application of hybrid pumped unity increases the water 
head of the upstream reservoir, consequently the discharge capacity of this reservoir increases, improving the expected energy 
generation. However, the discharge from the upstream reservoir has a direct impact in water supply for many other applications in the 
downstream channel. During the operation of cascaded reservoirs with hybrid pumped unity, special attention should be given to the 
pumping time and the amount of water to be pumped so that there is no shortage of water in the downstream channel, especially in the 
dry season or weak precipitation period. 

 
4.  Conclusion  

In this study, the robustness of Reinforcement Learning  is shown by its ability to solve nonlinear optimization models such as  long-
term reservoir operation problems. The case study on hybrid pumped reservoir illustrates that Reinforcement Learning techniques can 
acquire approximately the optimal solutions with higher robustness. The application of the hybrid pumped unity increases the net 
energy of hybrid pumped station and the expected generation. It has also been shown that Reinforcement Learning algorithm can 
achieve higher performance in terms of computation time compared with Stochastic Dynamic Programming. Finally, it can be stated 
that reinforcement learning method proposed in this study is a progressively promising algorithm for solving complex non-linear 
problems in water resource systems such as multi-purpose reservoir operation problem or cascaded systems. 
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Abstract- Education is a very crucial social institution. As it 
were, such an institution must constantly be monitored and 
evaluated to ensure that it serves the purpose for which it was 
formed. Should a negative appraisal report result from such an 
exercise,  reforms are bound to happen – not necessarily in the 
education system itself or a part of it, but in any other sector that 
may be deemed deficient. Accordingly, this paper takes issue 
with Kenya’s educational reforms that initially sound genuine 
and promising, only to end up as a hype that bears no tangible 
fruits. The paper sets out to analyze the most recent reforms 
carried out in the Kenyan Basic Education Curriculum, with a 
view to establishing the authenticity of such reforms viz a viz 
their basis. It has employed Content Analysis method and 
dialectics to critique the recent reforms in the Kenyan Basic 
Education Curriculum. The analysis is hinged upon Decker 
Walker’s theory of curriculum development that bases on a 
naturalistic model of deliberation. The paper contends that our 
society expects too much from the education process but never 
endeavours to interrogate her own role in that process. When 
their expectations are finally unmet, the society clamours for 
immediate reforms without first establishing where the actual 
problem lies. Consequently, the reforms are centrally carried out 
by policy makers who seem out of touch with reality. Such 
reforms become cyclic and therefore cosmetic since they are 
unfounded. And when implemented, they are unlikely to produce 
any noticeable positive change. 
 
Index Terms- reforms, competency-based curriculum, lifelong 
education, buzzword mentality 
 

I. INTRODUCTION 
f there is anything that can be vouched to be everlasting, then 
that phenomenon is change. One of the early philosophers – 

Heraclitus – said that one can never step in the same river twice. 
This is because the river is ever in motion. Similarly, human life 
is fraught with webs of complex interactions; ranging from 
individual encounters to institutional operations. As life goes on, 
none of these aspects remain static. New needs and expectations 
arise and call for novel solutions. Consequently, such 
circumstances demand change. 
            Education is one of the crucial institutions of any society. 
Regardless of its multiple conceptualizations, it is largely known 
to be the vehicle that delivers a society to her common 
aspirations. As it were, societal needs and aspirations keep on 
changing. Such change must be met by consumerate reforms in 

education which apparently prepares individuals to comfortably 
navigate around their environments. When such changes or 
reforms come by, they must be true in terms of form, time and 
place utilities – as economists would say. The reforms must 
equally provide for future reforms, that is, they should be viewed 
and presented as transient; for nothing is permanent. 
            The Kenyan education history is replete with myriad 
changes in her education systems. Immediately after 
independence, around 1964, there were marked changes that 
aimed at domesticating the otherwise colonial system of 
education. This was necessitated by the fact that the colonial 
system was skewed towards meeting aspirations of the 
representatives of the then British government. On gaining 
internal self-rule, such a system became untenable since it would 
not address the immediate needs of the Kenyan citizens. The 
country needed an education that was non-racist, and which 
would prepare individuals to be trained for relevant manpower 
required in administrative and economic sectors. To this effect, 
the colonial system of education had to be reviewed by the 
Ominde Commission. After that initiative, more reforms in 
education followed as much as there arose need.  
            In line with the foregoing, this paper finds the main 
theme of Kenyatta University 5th International Conference 
interesting: Re-Weaving Education to Meet the Demands of 21st 
Century. The author of this paper settled on the subtheme, 
‘Educational Reforms’ which directly mirrors the main theme. In 
addressing reforms in education, specifically in Kenya, the paper 
looked at the obvious missteps that reformers have previously 
made; missteps that ended up defeating the logic behind such 
reforms. The paper sought to answer four major questions that 
pertain to educational reforms: How do Kenyan educational 
reforms look like? How should they look like? How fruitful have 
previous reforms been? Which way for Kenyan educational 
reforms? 
 

II. NATURE OF REFORMS 
            The term ‘reforms’ is a noun that refers to changes that 
are effected in an organization or a social system so as to correct 
it or make an improvement (Oxford Advanced Learners 
Dictionary). Instructively, anyone doing reforms must have 
identified areas that need correction or those that can do better if 
improved on. It is a deliberate and purposeful move which must 
equally be informed by some findings. This implies that an 
individual or a group cannot wake up from some quarter and 
purport to carry out reforms without a cause. In most cases, such 
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moves are prompted by two reasons. One, there may arise public 
complaints concerning the functioning or productivity of a 
certain organization or social institution such as the education 
sector. Such outcries would be followed by an investigation 
whose final report may recommend reforms in the concerned 
sector. Two, any properly constituted social institution or 
organization must have a monitoring unit which routinely 
appraises its operations. As such, emergent problems can be 
detected and addressed early enough before they become so 
glaring that they attract public discontent. An appraisal report 
from such evaluation may as well recommend reforms.  
             For a sector such as education, a deficiency in learning 
outcomes for instance will be detected through structured 
assessment of the system. The feedback thereof will be key in 
recommending reforms or otherwise. According to Hinton 
(2012), such assessment must be part and parcel of any 
institution, and must be well articulated in its strategic plan. As it 
were, the said reforms are caused by internal reasons. Similarly, 
there shall be those reforms that will be caused by external 
forces. Such include the general trend of global affairs, and the 
need to for the country to align itself with the requirements of 
donor countries and finance institutions such as the Bretton 
Woods. In such cases, the country must exercise due diligence 
when implementing the changes so that she strikes a balance 
between external demands and internal social realities. 
Wholesale implementation of external recommendations may in 
due course forment catastrophic effects. 
            Whenever reforms are recommended, their mode must be 
clarified from the onset. According to Pullias (1989), reforms 
may take either of these three positions: revolutionary, 
evolutionary or masking. The revolutionary position involves 
doing away with the old and beginning afresh; the evolutionary 
position entertains parts of the old as it implements components 
of the new; the masking one simply coats the old system so as to 
present it as new. Whereas the first one is rarely applicable, one 
shudders on imagining the recommendation of reforms that 
reflect the third position. Unfortunately, such reforms do occur. 
This may be attributed to shoddy investigation by policy makers, 
incompetence, and lethargy, among others. The result of such a 
move is recurrence of the problems purported to have been 
addressed, occasioning frequent reforms characteristic of a trial 
and error approach. Any sane society must guard itself from 
mask-type reforms.  
 

III. COMPETENCY-BASED CURRICULUM: THE NEW 
FAÇADE IN TOWN 

            This paper reckons that a number of reforms have been 
carried out in the Kenyan education system, all way from the 
colonial times. A brief paper as this does not have the luxury of 
documenting all those. It will therefore focus on the most recent 
reforms that are being gradually implemented by the country 
through the State Department of Education. The reforms focus on 
the general curriculum of education, moving from the 8-4-4 
system that was characterized by insistence on knowledges to the 
2-6-3-3-3 system that will emphasize various competencies, 
giving every learner an opportunity to excel in an area of 
preference. 

            In retrospect, the 8-4-4 system of education was 
recommended in 1981 and introduced in 1985 following an 
inquiry which found the then prevailing system wanting. The 
new system would be employed with an aim of realizing 
individuals who were self-reliant. The government reports that 
further curriculum reforms followed in 1992, 1995 and 2002 but 
only addressed curriculum content, overlaps and emerging issues 
(Republic of Kenya – RoK –, 2015). A further curriculum 
evaluation was carried out in 2009, and established that the 
curriculum was overloaded. Further, its implementation was 
highly academic and exam oriented. This situation would often 
lead to unemployment since the graduates from secondary 
schools lacked self-reliant and social skills. Above all, the 
education system did not provide for flexible academic pathways 
that would lead to talent identification and nurturing of 
individual potentials and interests – ingredients that are 
instrumental to career preparation, progression and hence 
sustainable development. Given this state of affairs, education 
reforms became necessary. 
            Fast forward, the basic education curriculum was 
eventually reformed following a review by the Task force on the 
Re-alignment of the Education Sector to the Kenya Vision 2030 
and Constitution of Kenya 2010 (RoK, 2015). Education was 
recognized as the fulcrum of human and economic development. 
Such an education was to instill innovative, vocational and 
technical skills requisite for industrialization and skilled labour 
as articulated in the Kenya Vision 2030 and the Sessional Paper 
No. 2 of 2015. It was also supposed to equip individuals with soft 
skills required for work, interpersonal relations and harmonious 
coexistence with each other regardless of their extraction. The 
new curriculum would cure the ills that were identified in the old 
one as intimated in the preceding paragraph. 
 
Competency-Based Curriculum: The Holy Grail? 
            The Kenya Basic Education Curriculum Framework 
(KBECF) defines ‘competency’ as ‘the ability to apply 
appropriate knowledge and skills to successfully perform a 
function’ (Rok, 2015). Such knowledge and skills are to be 
applied to real life situations through service learning (students 
working on real problems and relating the same to academic 
learning, to enhance their preparedness for real world of work 
and coexistence). 
            Reading through the KBECF, one will easily credit the 
government for a job well done. The document is ambitiously 
articulated, and seems by all means practical. However, a reality 
check paints a different picture altogether. To begin with, the 
document does not provide a cure for subject overload; one of 
the ailments that assailed the old curriculum. For instance, the 
upper primary section is scheduled to offer eleven (11) subject 
areas. The old curriculum offers six subjects. Has the overload 
problem been solved (assuming it was a problem in the first 
place)? The jury is out there. 
            In her bid to justify these very reforms that led to the 
competency-based curriculum (CBC), the Ministry of education 
fell back on the Sessional Paper No. 2 of 2015 titled ‘Reforming 
Education and Training in Kenya’ (RoK 2015b). The said paper 
recognised education as the mother’s milk that nourishes 
individual productivity and economic development. Pursuant to 
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this, the education and training sectors were to be reformed as 
quoted below: 
            … to provide for the development of the individual 
learner’s potential in a holistic and integrated manner, while 
producing intellectually, emotionally and physically balanced 
citizens. It further recommends a competency based curriculum; 
establishment of a national learning assessment centre; early 
identification and nurturing of talents; the introduction of 
national values and national cohesion and their integration into 
the curriculum; and the introduction of three learning pathways 
at senior secondary school level (RoK 2015: iv). 
            The above quote raises valid concerns. It is clearly 
conceived and well intentioned. If the education and training 
sectors would be reformed to be in sync with such thoughts, 
things would definitely fall in place. However, the devil lies in 
the detail. Whereas such and kindred grandiose pronouncements 
are made in earnest, very little is done on the ground. The 
country seems to have excelled in producing exemplary 
documents characteristic of sign boards that never go where they 
point. Policy makers, as it were, have perfected in the art of 
constantly resolving to do things, yet doing nothing but resolve.  
            Reflecting on the run up to the foregoing quotation, it is 
clear that certain key concepts have been employed without 
consideration of their implication. For instance, the distinction 
between ‘education’ and ‘training’ has not been clearly 
demarcated. It is detrimental in the affairs of education to regard 
the two concepts as similar. Whereas ‘education’ in its very 
essence should provide for the capacities alluded to in the 
quotation (such as developing emotionally and physically 
balanced citizens who espouse national values as well), ‘training’ 
as a concept signifies a mechanical process that focuses more on 
the hard skills required to perform a specific task as opposed to 
the soft skills that enhance interpersonal relationships. This is a 
fact that needs no introduction to any education expert (quacks 
have no place on the table of education reforms!) since it has 
widely been deliberated upon.  
            At this point, it may be instructive for one to be clear on 
the place of education in relation to training. Which precedes the 
other? Do they run concurrently, such that the educated is by 
default trained? Do we have individuals who are educated but 
untrained? What of the converse? The answers to these questions 
are not obvious. They will ‘depend’, as commonly put, to the 
context. In the case of this paper, the context is basic education. 
The reforms presented are actually covering basic education – 
from pre-primary up to senior secondary school – at least in the 
Kenyan system of education. Need anyone dwell on the meaning 
of basic education again? Must it be mentioned that by virtue of 
it being basic implies that it is merely preparatory, foundational, 
essential and therefore incapable of meeting as many 
expectations as presented in the KBECF? Might it be a case of 
expecting so much from so little? Are the said ‘competencies’ 
not acquired partly, and majorly as such, through ‘training’ 
which happens to lie beyond basic education?  
            This paper contends that basic education by its very name 
and nature should predominantly be a level that prepares the 
learner for training – acquisition of knowledges and skills 
requisite for specific duties. The paper equally scoffs at the 
diametric presentation where ‘competency based curriculum’ is 
contrasted against ‘content based curriculum’ in the KBECF so 

that the former is depicted as more productive and therefore 
preferable. Actually, that which need be learned at basic 
education level is essentially content based. In retrospect, the 
employment of the term ‘content based’ to refer to ‘exam 
oriented’ is to say the least simplistic. Firstly, every curriculum 
must be based on some content whose acquisition is equally 
measured in some way. Secondly, examinations have been there, 
for long, and indeed served their purpose well, were it not for 
their mismanagement by a few adults who are now crying foul 
and attempting all manner of solutions. It is therefore defeatist to 
reform a system simply because a few individuals have resorted 
to sabotage part of its functionality, as exemplified by 
examination irregularities. On the contrary, sealing the loopholes 
that allow malpractices such as massive cheating in examinations 
and misuse of performance scores is more reasonable and 
sustainable. In any case, the new curriculum still has elements of 
exams which may as well be abused. Changing a few aspects 
here and there and referring to the old curriculum with a new 
name does not make it any progressive. On the contrary, it leads 
to even more confusion.  
            Generally, it sounds glossy to talk of ‘competencies’ and 
make it look like the panacea to the country’s problems; 
however, the real job lies in laying down proper structures that 
will facilitate the acquisition of the same. Such cannot happen in 
a situation where those who bear the highest responsibility of 
decision making are unclear on basic concepts that underpin the 
whole venture. Going by their definition of ‘competencies’, it is 
clear that the latter can only be accidental trickles of basic 
education. This paper holds that the country must be certain of 
the outcomes she expects from basic education (read schools); 
expecting finished products complete with certain competencies 
should be the least. Apparently, there is a foggy understanding of 
the character of outcomes that are expected of basic education 
graduates. Granted, the country should be prepared for not only 
continuous reforms but erratic ones as well – for no 
competencies will be forthcoming, at least not from school 
leavers – and this will sent spin masters into a frenzy of 
educational reforms. There have been reforms before, 
specifically aimed at producing self-reliant individuals. Pray, 
how could one be self-reliant without possessing certain 
competencies? Put differently, can one be self-reliant if they lack 
competencies? Did someone just stumble across the term 
‘competencies’ and thereafter set forth to repackage and peddle it 
as new stuff, complete with a schedule of activities? What was 
their understanding of the characteristics of a self-reliant 
individual? Listening to one cabinet secretary in charge of 
education in the country talk about ‘competencies’ would have 
made one believe that the mere employment of the word would 
work miracles. In fact, the term has gained currency as a buzz 
word that is bandied around by individuals, more so those who 
believe that any news is good news. In short, the reformers are 
merely labouring in a circle; for they do not clearly explain how 
different the new ‘competencies’ are going to be taught so that  
learners acquire them unlike the old practice that saw ‘self-
reliant’ skills being unrealized. 
 
Competency Based Curriculum versus Incompetent Implementers 
            It is usually said that a curriculum is as good as the 
implementers. According to Aremu and Sokan (2003), a well-
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designed curriculum is just but one among many factors that 
characterize quality education. Others include motivated and 
well-trained teachers, effective learning materials, a good 
learning environment, a valid and reliable examination system, 
teaching methodologies that encourage independent thinking, 
adequate financing and such like. According to this paper, it is 
not enough to carry out curriculum reforms on the mere 
conviction that the prevalent one has failed to live up to certain 
expectations. On the contrary, it could be a good curriculum that 
is a victim of inadequate support. It would be prudent, for 
example, to rule out certain issues that might have contributed to 
the poor learning outcomes as the ones listed above. In a study 
carried out by Orodho and Lawrence (2014), it was discovered 
that inadequate distribution of learning resources and teachers 
militated against provision of quality education in Kenya. Their 
view of quality education was in terms of its propensity to steer 
the country toward the achievement of Kenya’s Vision 2030; a 
view that is no different from that of the framers of the KBECF. 
Be that as it may, it follows that no achievement will be realized 
under whatever curriculum (competency based or otherwise) 
unless the independent variables that determine quality education 
are catered for relatively well. According to one of the leading 
experts in the said reforms, the central focus was how teaching 
and learning would be approached around the child so as to 
inculcate the famous competencies (Ogutu, 2017). However, 
what is seen in the new curriculum is majorly content. There is 
so much on offer, giving leeway to lethargic learners to go for 
leisurely disciplines such as theatre arts and outdoor activities 
which to them requires less intellectual engagement. In this times 
when average learners crave for the easy way out, it will be 
interesting to see how many of them will voluntarily go for pure 
sciences and mathematics which the country is apparently 
banking on for economic take-off.   
            Teachers are very crucial in the success of any education 
system. Needless to say, they are the direct implementers of the 
curriculum. As stated earlier, the issue of teacher distribution in 
the country is a persistent problem. Whereas there are few 
schools that boast of teacher adequacy, mostly in urban centres, 
the same cannot be said of their quality. Teacher education is a 
major issue in the country. According to Kafu (2011), institutions 
that prepare teachers for basic education are ill equipped in terms 
of both human and material resources. The situation is worse in 
primary teacher training colleges where the trainees are prepared 
by instructors who are not well qualified. In the end, the resultant 
graduates are deficient of both pedagogy and content. How are 
such individuals expected to interpret and execute curriculum 
activities? Put differently, how does one expect the incompetent 
teachers to impart various competencies among learners? If these 
teachers made nonsense out of the ‘content based’ curriculum, as 
has been insinuated, what assurance does one have that the same 
individuals will be effective in implementing the ‘competency 
based’ one given that no much has changed? 
            The KBECF presents a curriculum rich in its letter but 
poor in spirit. Actually, very little has been done in terms of 
preparing teachers and laying ground for the facilities required. 
The government has instituted a policy that aims at subsidizing 
public secondary school education, while providing the primary 
school one entirely free. Though a welcome idea, it is a pity that 
the programme is characterized by delays in disbursement of 

funds to schools. One wonders how the same government will 
manage to fund requisite facilities that support the CBC given 
that it has lagged behind in meeting previous undertakings such 
as providing and sustaining laptops for all grade one pupils in the 
country. 
             World over, education is an expensive affair. Any 
country wishing to achieve her aspirations must be ready to fund 
the education of her citizens. This is to say that any reforms in 
education must be accompanied by a reform or review in its 
financing; there are no two ways about it. For instance, enough 
resources have to be allocated for teacher education, followed by 
their deployment and proper remuneration. As things stand, the 
Kenyan teachers are at their lowest moment in history. Going 
through posts by teachers in their various Facebook Groups such 
as ‘mwalimu dot com’ or ‘NAIROBI TEACHERS ONLINE’ 
(posts that can only be ignored at one’s peril), a sentimental 
analysis paints a bleak future in the Kenyan public education. 
Majority of the teachers are advocating a dangerous slogan, 
‘Teach and Go Home’, which is meant to imply that their role 
will only be to transfer book knowledge to students, and leave 
school at the stipulated time. This sad state of affairs arose after a 
standoff between the said teachers and the government 
concerning the teachers’ remuneration and career growth. The 
government had responded to the effect that teachers were not 
the only workers on her payroll. Further, that majority of the 
teachers were either truant or incompetent! Which government 
on earth admits the incompetence of her own teachers when it is 
her responsibility to ensure quality education? Again, why 
should she wait for an industrial action so as to bash the 
teachers? Does it mean that the same government would be 
willing to accommodate incompetent and irresponsible teachers 
provided they accept less pay? Ironically, the same government 
has shortly introduced a new curriculum whose success heavily 
depends on the teachers’ efforts, and establishment of new 
facilities such as sports centres, innovation hubs, and centres for 
performing arts among others, all which require heavy financial 
commitment.  
            This paper argues that the government must first reform 
its mindset concerning the place of education in her list of 
priorities. Quality education has to be funded well. Whereas 
there is talk of producing well rounded graduates, very little is 
provided for in terms providing character education. Much 
emphasis has been placed on the economic objective of 
education, seeing it majorly as a commodity that must appeal to 
the market – never mind the fact that true education should cater 
for social and cultural aspects as well. The country is partly 
where it is courtesy of the character of some citizens: corrupt 
individuals who have brought down almost all sectors by either 
diverting public funds to their private indulgences, or 
deliberately overlooking laws and regulations to approve 
wrongful practices – of course at a fee! For instance, various 
premises are being demolished owing to the fact that they were 
either built on wrong sites, or were brought up in disregard of the 
relevant regulations. Sadly, such were granted requisite 
approvals by government officers! Is this not a discouragement 
to prospective investors, more so foreign ones? Who will put up 
an industry in a country where the ‘government’ turns around her 
own word? Kenya’s Vision 2030 is upbeat about industrialization 
which is seen as a solution to her unemployment crisis. 
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Unfortunately, such will not be possible if the citizens’ character 
is not well formed. The KBECF explicitly provides for 
promotion of science, technology and mathematics (STEM), and 
the development of students’ talents. However, character 
formation is mentioned in passing, probably being seen as a by-
product of a well-designed curriculum such as the CBC.  
            Education as a product is not synonymous to knowledge 
or competency. As a worthwhile enterprise, it presupposes some 
form of good (Peters, 1966). An overly knowledgeable or skilled 
nation will amount to no economic development unless the 
citizenry espouse certain values such as integrity and peaceful 
coexistence; values that will enable them put their competencies 
to good use so as to guarantee proper utilization of limited 
resources and a stable working environment. As things stand, 
character formation remains an alien subject.  When the year 
2030 will finally be closing in, chances are that the CBC will be 
jettisoned; it will have proved fruitless, not because of its 
barrenness but due to poor implementation. The CBC must be 
strengthened in this light, and teachers be well prepared and 
supported to implement the same. It is instructive to note that no 
analysis was done on how teachers interpret and implement the 
curriculum. Similarly, there is no evidence of teachers having 
been fully involved in the reforms, a fact that enhances chances 
of resistance. As practitioners, their input would definitely 
provide good feedback for policy makers. 
 

IV. THE WAY FORWARD 
            The main theme of the Conference addresses education in 
terms of its potential to meet the needs of the 21st Century. This 
paper may not be certain about those needs. Nonetheless, some 
speculation will do. The 21st Century is characterized by many 
challenges: social, economic and political. Population growth has 
resulted to so many problems, mostly around distribution of 
resources. Others include unemployment, health problems and 
social strife. A good education should equip one with social 
skills that enhance harmonious coexistence, and inculcate virtues 
necessary for good human conduct (Osabwa, 2016). It should as 
well facilitate development of technologies that will fight 
diseases; guarantee food security; provide safe mobility and 
communication; enhance protection of the environment; create 
safe and affordable housing, among many others. Such 
ingredients must be well articulated in the country’s education 
system, beginning with the basic curriculum. 
            As intimated in the preceding paragraph, the basic 
curriculum is just a beginning. Its limits in terms of expected 
outcomes must be perspicuously clarified. Then and only then 
will we know whether the curriculum is effective or not. Often 
times, it is assumed that the problem in the education sector lies 
with the curriculum. This unfortunate position has on several 
occasions led to curriculum reforms. Why, for instance, should 
one imagine that a particular curriculum is unproductive when 
there are all signs that its implementation was fraught with 
malpractices? This paper holds that a mere focus on the 
curriculum (what is to be taught) at the expense of the 
educational activities that lead to some desired behaviour is an 
effort in futility. Before a review, one needs to ask second-order 
questions characteristic of philosophy. For instance, one may 
want to ask: What was wrong with the old curriculum? Have 

either students or teachers ben indicted? Was there a problem 
with instructional materials, assuming they were well catered 
for? Were requisite facilities provided? Was a full proof 
appraisal carried out to answer these and kindred questions? 
America was very clear in one of her major education reforms as 
captured in the famous paper, ‘A Nation at Risk’ (USA, 1983). 
            Due diligence has to be maintained to guard reformers 
against themselves and other external forces. For instance, there 
are particular individuals who use all means to push for reforms 
knowing very well that such is likely to create business for them. 
Such include book publishers and would-be suppliers of other 
learning materials – locally referred to as ‘tenderpreneurs’. To 
them, profit comes first. As such, they will hold government 
functionaries at ransom until their business motives are met. 
            Another issue that has always been swept under the 
carpet is the relevance of education provided. In as much as the 
country aims at developing various competencies and nurturing 
all sorts of talents, it must stay alive to its immediate needs. 
Change is helical; not cyclic. The country must be certain that 
particular talents are needed, and not others, so that we do not 
again end up producing what we do not need. Cases abound 
where individuals are trained for particular trades, only to remain 
unemployed. For instance, there is no need of investing in 
training of personnel, only to tell them upon their graduation that 
they ‘should not be job seekers but job creators’. This is a clear 
sign of an irresponsible government. Pray, why should you train 
a teacher, for example, and later on expect him or her to become 
a second-hand clothes dealer in the name of being a job creator? 
How have developed countries such as the United States of 
America managed to continuously provide job opportunities for 
billions of people, both skilled and unskilled?  In a nut shell, 
curriculum reform is not an end in itself. On the contrary, it must 
be regarded against the larger picture of expected opportunities. 
It is worthless to work towards competencies that will end up to 
waste.  
            Finally, the basic curriculum must be seen as a stepping 
stone to the industry. According to a task force report on the re-
alignment of the education sector to the Constitution of Kenya 
2010 (RoK, 2012), one of the most important findings was that 
the linkage between job training and the world of work was 
weak. Whereas this finding has grounds, the solution to it is 
merely structural. For instance, it is not clear as to what stops the 
government from carrying out an audit on relevant courses, and 
going ahead to advise prospective trainees on the same. What has 
been witnessed on the ground is a proliferation of private 
colleges, mostly deficient and unaccredited ones, offering all 
sorts of courses to clueless school leavers. Public ones are 
equally not spared as they grapple to make a kill in the name of 
providing tertiary education to all. The result is what has come to 
be popularly known as ‘half-baked’ graduates. These graduates 
are further disadvantaged as there are no opportunities for their 
new found knowledge and skills. Worst of all, internship 
opportunities were and are still hard to come by. This then begs 
the question: what is the role of industry if it cannot take over 
from where schools and colleges leave, and provide opportunities 
for fresh graduates to try their hands on the job and subsequently 
sharpen their skills?  
            This paper argues that instead of industry constantly 
whining about ‘half-baked’ graduates, it should become part of 
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the solution by offering internship programmes. The government 
may help by making it a requirement for all industry players to 
put this into consideration as part of the requirements for 
certification. It is no wonder that most firms only look forward to 
hiring experienced personnel, as if schools and colleges provide 
job experience. In as much as policy makers may want to blame 
the old curriculum for being unprogressive, they should first of 
all be fully convinced that the problem does not lie beyond basic 
education level. Basic education exists to make school leavers 
pliable. It is like a nursery that provides a temporary home for 
seedlings which must eventually be transplanted to more 
spacious and fertile fields. Therefore, industry must be seen for 
what it partly is: an extension of education – from basic and 
tertiary level, to the acquisition of true competencies that it 
dutifully provides. 
 

V. CONCLUSION 
            This paper has made a case for educational reforms. It has 
ridden on the thesis that any curriculum must be clear on the 
expected outcomes of its graduates, and be seen as part of a 
larger and continuous process of education. To this extent, any 
curriculum reforms at whichever level must be done with the 
larger picture in mind as opposed to a ‘gestalt’ view. In this 
respect, it will be a false start to do reforms in a particular sector 
only, say basic education, as if it is independent of other players 
in the same continuum. Education cuts across the school, 
community and industry. As such, true curriculum reforms must 
as well cut across these sectors, and equally put in consideration 
how the new curriculum will be implemented. They must also 
not be narrowly conceived in favour of the learner alone, as 
seems the case in Kenya, but formulated in a manner that appeals 
to the teacher and the societal needs. Making reforms that are 
unlikely to realize a positive shift in productivity is a worthless 
enterprise, cyclic, endless and therefore unnecessary. Engaging 
in cyclic change is tantamount to resisting change, hence 
undermining development; for development is couched in true 
and positive change. 
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Abstract- Day by day, energy demand keeps rising so that, it is 
essential to generate massive amounts of energy. Meantime, 
there are many changes have been introduced to make buildings 
or complex more energy efficient. It is very important to 
understand the energy sources used in buildings. The generation 
of renewable energy sources can be helpful to reduce their 
energy demands. Along with this, it is also helpful to reduce 
carbon Dioxide (CO2) which is produced by the Buildings. 
Therefore, to achieve a sustainable energy building, it is essential 
to improve technologies in the buildings.  

The main objective is to get a deep understanding of energy 
efficiency in overall commercial buildings; specifically in Baltic 
Place along with outlining what kind of the most feasible 
renewable and other energy efficient system or techniques to be 
adopted in the buildings to achieve most energy efficient 
buildings.  

The outline of this project is to achieve a 6% reduction in annual 
consumption compared with last year (2014) and technologies to 
be adopted to make Baltic Place more efficient, intelligent and 
more sustainable building which will direct impact on rental 
income by building to the owner. At present, various renewable 
technologies are available such as a heat pump, solar heating etc. 
In this report, the water surface heat pump is explained in brief. 

Index Terms- Energy consumption, commercial office building, 
District heating, weather normalisation, energy cost. 
 

I. INTRODUCTION 
altic Place is a joint partnership project between City & 
Northern. It consists of 131,000 sq. ft. of office space, 

including two eleven-storey tower blocks which are linked by 
a communal entrance and foyer. Beneath the building is a two 
storey underground car park with capacity for 100 vehicles. 
(GVA, 2014). 

A. Aim: 

Evaluate the energy use in the Baltic Place commercial office 
complex and determine energy saving improvements.  

B. Objectives: 

1. Evaluate current energy use and cost 
2. Evaluate energy saving measures & proposed solutions 

to achieve energy consumption reduction by 6%. 
3. Evaluate the use of renewable energy sources 

 

C. Approach: 
The main approach to this report is to give an overview of what 
energy efficiency is and the energy conservation history in Baltic 
Place. The main aspect is to define the problem on which the 
project is based.  

D. Motivation: 

About 33% ok UK carbon emissions are accounted for buildings. 
The UK thorough the Climate Change Act, have committed to 
cut carbon emissions and are targeting a reduction of at least 
80% by the year 2050 with an interim target of 34% by 2020. 
These reductions will be benchmarked against on the UKs 1990 
carbon levels. Additionally, the UK Government is aiming to 
have 15% of electricity produced from renewable sources by 
2020. A further commitment is to aim for emissions from all 
building sectors to be as ‘close to zero’ by the year 2050.  
To reduce carbon emissions produced from buildings, following 
points to be considered: 

• Local planning authorities for making sure that new 
buildings are energy efficient 

• From 2016, all new homes to be zero carbon and also all 
other existing buildings from 2019. 

• Improvement in Energy Performance Certificate  

(Policy Paper; “2010 to 2015 Government Policy: Energy 
Efficiency in Buildings” , May 2015) 
 

II. ENERGY REVIEW ON THE CURRENT STATE OF ART IN 
BUILDING SECTOR 

A. Overview:  

The cost of energy usage in the building sector has massively 
increased in recent years due to the increasing demand in energy 
which is primarily used for cooling and heating buildings. The 
building sector is responsible for 40% of the total energy 
consumption and 36% of the total CO2 emissions in the EU. 
Generally, new buildings require less energy compared to those 
which are older. On average, about 35% of the EU’s buildings 
are classified as old (over 50 years old). By improving the energy 
efficiency of these old buildings, the total EU energy 
consumption could be reduced by 5% to 6% and CO2 emissions 
reduced by 5%. Building stock consists of commercial, 
residential, public and institutional structures. There are many 
factors which minimise energy requirements such as; building 
material, building design, cooling system, heating system, 
lighting and other appliances. The building envelope is one of the 

B 
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main factors impacting energy efficiency. The envelope is the 
building interface between the exterior and interior of the 
building such as: windows, walls, roof, doors, and foundations. 
All of these factors must work together to keep the building cool 
in the summer period and warm in the winter period. 

The amount of energy used varies depending on the fabric design 
of the building and the systems in place and how effective they 
are. Most of the energy in a building is consumed by heating and 
cooling systems, however advanced controls such as 
programmable regulators or thermostats and building energy 
management systems (BMS) can significantly reduce the energy 
consumption of these systems if managed effectively. 

Energy reviews or audits can also be conducted as a suitable way 
of monitoring and determining how energy efficient the building 
is, as well as which changes can be made to improve efficiency. 
All relative tests should be completed to ensure that the cooling, 
heating, lighting and all energy systems work efficiently and 
effectively together. 

Buildings produce less Carbon Dioxide (CO2) emissions in 
comparison to other sources of pollution, such as industry and 
transportation. In addition to energy efficiency measures and 
energy conservation, the use of renewable energy would be 
beneficial. The energy produced from renewable sources can be 
used for cooling, heating, lighting or ventilation. Also, renewable 
energy would reduce carbon dioxide (CO2) emissions. (European 
Commission, 2016) 

B. Commercial Building Consumption  

Commercial buildings consist of various buildings such as; 
schools, hospitals, offices, warehouses, workshops, hotels, police 
stations, shopping malls and libraries to name a few. All of these 
building types have their own unique energy requirements; 
however, commercial buildings consume more than half of their 
energy for lighting and heating purposes. 

In commercial buildings or complex, water heating systems and 
integrated space can offer the best approach to energy-efficient 
heating. For example, the energy used for water heating can be 
reduced by insulating water pipes which helps to minimise heat 
loss and water heaters. (European Commission, 2016) 

 
The above figure shows the energy usage distribution. Electricity 
and natural gas are the most common fuel type used in 
commercial building, however, other energy sources such as heat 
and power from district heating or locally generated groups are 

becoming more popular, this source is mostly applicable in a 
location where a number of buildings are found in close 
proximity to each other such as a university campus or big cities. 
In such cases, it is more beneficial to have a central heating and 
cooling system which provides energy in the form of hot water, 
steam or chilled water to the building. A district heating system 
is a good option for this as it is a more economical and efficient 
system, it also offers reduced equipment and maintenance costs.  

It is easier to incorporate energy efficient systems into new 
buildings than it is in existing buildings, which consist of circa 
99% of the building stock. It is these existing buildings which 
create a greater challenge for investigating energy efficiency, but 
offer the greatest opportunity for enhancing overall energy 
efficiency. Therefore, taking positive action towards energy 
efficiency for existing buildings can be seen as cost effective. 
There has been limited opportunity to convince large companies, 
organisations and building owners begin energy efficiency 
projects such as retro commissions and retrofits. 

“Building Research Establishment Environmental Assessment 
Methodology” (BREEAM) is the world's running sustainability 
assessment process for developments of master planning, 
infrastructure and buildings. It reports a number of lifecycle 
phases like New Construction, In-Use and Refurbishment. 
Worldwide, there are about 2,215,000 buildings listed for 
assessment since BREEAM was introduced in 1990. 

According to the “Chartered Institution of Building Services 
Engineers” (CIBSE) published in 2014, the government of the 
UK has agreed a target to minimise gas emissions of national 
greenhouse. Based on CIBSE 2015 latest edition, CIBSE has set 
29 benchmarks for various categories.  (Bruhns, et al., 2011) 

The use of CIBSE benchmarks is an important factor which 
creates a point of reference and develops standards against which 
buildings can be compared, analysed and the performance can be 
monitored. For example, by comparing energy consumption per 
meter square (m2) with the benchmark will allow the decision 
maker to judge the total amount of energy consumed and which 
are improvements can be made to reduce the consumption in that 
specific area.  

 
The above figure describes energy efficiency rating of the 
building.(Energy Saving Trust, 2014). In the UK, all commercial 
and domestic building needs to have an Energy performance 
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Certificate (EPC) for buying or renting their property. By doing 
an energy performance survey of the building, it is easy to 
identify ways to save money on energy bills of the property as 
well as improve user comfort. Generally, an Energy performance 
Certificate is valid for 10 years from the date of issued.  

C. Driving factors affecting energy consumption  

Energy consumption depends on varies driving factors such as: 

• Weather 

• Occupancy 

• Hours of operations 

Weather is one of the dominant factors of building energy use. 
Weather patterns vary from day-to-day and year-to-year 
depending on location and a certain season may be warmer or 
colder. Energy used to keep warm or comfort is directly 
dependent on how it is cold. Along with this, occupancy is also 
an important factor in energy consumption. More occupant in 
property results more energy consumption. Hours of operations 
also matters for more energy usage. 

Before analysing energy consumption, it is very important to 
know about degree day and weather normalisation of 
consumption.  

D. Degree days and Weather normalised energy consumption  

Degree days are commonly used in the energy industry to 
determine the effect of outside air temperature on building 
energy consumption. Degree day is a temperature difference 
between the reference temperature or base temperature and the 
actual outdoor temperature. (Day, T., 2006) 

 
For UK, 15.5°c is the base temperature for general buildings 
such as commercial office buildings and schools while 18.5°c is 
generally used for hospitals as they use energy 24/7 to keep 
comfort level. For office building, if outdoor temperature is 
below 15.5°c, heating is required to reach comfort level (15.5°c). 
For example, if outdoor temperature is 7.5°c then degree days 
will be 8 (15.5-7.5) shown in above figure.  While, if outdoor 
temperature exceeds 15.5°c, no heating is required which is set to 
zero degree days as it is not possible to have a negative value of 
degree day. (BizEE Software Limited, 2008) 

The 20- years average heating degree days are also useful for 
comparing current use against long period consumptions or to fix 

budget against such situations.  The 20- year average heating 
degree days (STD UK HDD) for the UK for a year are 
considered as 2463 for 15.5°c base temperature while 3422 for 
18.5°c base temperature. The actual degree days are published on 
monthly basis for 18 different regions in the United Kingdom. 
The electronic sources of degree day data are also available for 
different locations with different temperature. For Baltic Place, 
nearest weather station is Newcastle.  

Weather normalisation determines the effect of weather on 
energy consumption as well as enabling comparison of energy 
consumption from different places or periods with different 
weather stations. 

Comparing only energy consumption or the weather from a 
certain year to the next year would give only the change between 
those years. But, if energy consumption is "Weather Normalised" 
its enables to compare energy consumption over a normal 
weather period. Also, it adjusts energy usage, which helps to 
compare energy usage over a longer period.  

Therefore, with the help of these weather normalised energy 
consumption; it can be measured expected or predicted amount 
of energy for each of the next 30 years. By comparing variations 
between weather normalised energy consumption profiles, it is 
easy to detect deteriorations in uncovering energy losses, heating 
plant efficiencies or show increased process demand. (Vesma, 
V., 2014) 

III. INVESTIGATION OF ENERGY SOURCES & CONSUMPTION 
IN BALTIC PLACE 

A. Energy Sources and consumption history:  

In past years, SystemLink Energy Management software as well 
as bespoke excels spreadsheet were used to analyse the 
consumption data at Baltic Place. However, now-a-days there are 
many energy management software systems that are available on 
the market. Currently ZECO energy management software is 
used for analysis of consumption at Baltic Place. This software is 
more reliable and easier to understand. The quality of data and 
consequently the accuracy of the energy use and consumption 
has been improved by introducing this software in Baltic Place. 
The overall energy consumption of last year (2014) is based a 
mix of aMR (Automatic Meter Reading) data, invoice as well as 
manual meter readings routinely taken and recorded by the site 
manager. (ZECO Energy Ltd,2011) 

2014 2015 

All figures are in kWh 

Electricity Gas Electricity Gas 

1,680,545 1,507,578 1,941,085 1,318,553 

Based on the above data, heating degree days (HDD2014=2330 
and HDD2015=2574) from the nearest whether station (Newcastle) 
and standard UK heating (2463), normalized consumption can be 
calculated as, 

For 2014, 
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Total Normalised = Heating fuel
HDD

 x STD UK Heating 

  = 3,24,178 kWh 

Normalised total kWh/m2/annum= 202.48 kWh/m2/annum 

For 2015, 

Total Normalised = 3,202,777 kWh 

Normalised total kWh/m2/annum= 198.07 kWh/m2/annum 

B. Regression Analysis and CUSUM Chart:  

Regression analysis is based on the least squares method.  
Regression gives a clear correlation between heating fuel 
consumption and heating degree days. With the help of monthly 
consumption and HDD, regression graph has been tabulated as 
follows, 

 
From above figure, the performance line is y=497.89x +16019 

i.e. Fuel consumption (kWh) = (497.89 x Degree days) + 16092 

By putting degree days (monthly) in the above equations, a 
predicted or expected energy can be calculated. 

 
In the above graph, 0 line is the baseline. The points which are 
above the baseline are over-consumed (more than expected) 
while points which are below baseline are under-consumed (less 
than expected). For Baltic Place, April 2014 to August 2014 was 
over-consumed months. While, other months were under-
consumed. 

C. Energy Cost Analysis 

Average price for electricity 2015 is 10.3152 pence/kWh (off 
peak economy 7 [7.22 pence] and standard rate [14.05 pence]) 
while for gas, average price is 2.7442 pence/kWh. 
Similarly, average Electricity price for 2014 was 10.2692 
pence/kWh, while for gas 3.0222 pence/kWh. 
Energy cost 2015 = (1,941,085 x 10.3152) + (1,318,553 x 2.7442) 
             = £236,410.50  
Energy cost 2014 = (1,680,545 x 10.2692) + (1,507,578 x 3.0222) 
             = £218,139.04 
From above calculation, Baltic Place consumed 2.18% less 
energy (weather normalised) in 2015 compared with 2014 year. 
But comparing with the cost, 2015 year spent 8.38% more money 
compared to 2014. (Energy Saving Trust, 2014) 
 

 

D. Determination of Energy Significance Ranking 

The main purpose of this analysis is to identify the sources, 
priorities them depending upon scoring and analyse new or 
existing opportunities for improving energy performance. The 
criteria consider related process, activities and associated energy 
consuming equipment which is used across the building as well 
as the time periods for which they are in use or operation. 

Where the building has a capability for renewable energy and 
this is recognised within the matrix, an overall contribution factor 
is considered to specify the low carbon input into the overall 
contract significant ranking.  

For example, Consumption of Grid Electricity for the contract 
is 2,000,000 kWh for a year. And CHP generated from the 
same contract is 800,000 kWh for a same year. 

Ratio will be, 
 
Ratio= CHP generated (kWh)

Grid Electricty (kWh)
 = 800,000

2,000,000
  = 0.4 = (40%) 

 
Now, say one of the activities/process and associated energy 
consuming equipment runs for the whole year. Also let us 
consider a maintenance period of 2 weeks is carried out for each 
year. 
So total running hour will be, 
    = 24 X 7 X 50   (hours, days, weeks) 
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    = 8400 hours 
 
And, total running hours for the activities, process and associated 
energy consuming equipment which run occasionally or 
seasonally, say for example external or internal lights, catering 
facilities etc. which use as per requirement. 
So let us consider the total running hours for the activities or 
equipment for the above condition is 4200 hours. 

• For catering facilities, consider 7 hours of continual use 
throughout a day, so that would be, 

 = 7 X 5 X 50   (hours x days x weeks) 
So total running hour will be, 

    = 1750 hours 
• For external lighting, consider an average of 10 

hours/day, so total hours will be, 
  = 10 X 7 X 52   (hours, days, weeks) 

     = 3640 hours 
Grid supplied electricity is offset by electricity generated from 
our own renewable sources such as CHP, PV etc. Therefore to 
consider this in relation to the activities, process and associated 
energy consuming equipment which runs for the whole year is, 

  Operational hour = 8400 X 0.4 
    = 3360 hours. 

So, with reference to table below, the above figure is between 
2501 and 5000 so score will be 3. 
Similarly, 
The operational hours for the activities, process and associated 
energy consuming equipment which run occasionally or 
seasonally is, 

       Operational hour = 3640 X 0.4 
    = 1456 hours. 

So, with reference to table below, the above figure is between 
501 and 2500 so score will be 2. 
 

Score Description Limit 

-1 Energy is generated entirely - 

1 Equipment or processes are 
occasionally or rarely used 

No more than 500 
hours 

2 Equipment or processes are 
frequently used 501 to 2500 hours 

3 Equipment or processes are 
used extensively 2501 to 5000 hours 

4 Equipment or processes are in 
constant use 

More than 5001 
hours 

Based on building survey about operating hours from site 
managers, scoring has been calculated. With the help of scoring, 
significance ranking was determined.  

 
Based on the above analysis, electricity is main source which 
consuming more energy. Electricity is subdivided again to get 
more information about which activity or processes use more 
electricity. The figure below shows significance index for 
activities, processes and equipments consuming energy. 

 
From above figure, it is clear that lighting is main energy 
consuming activity. There are also few other processes and 
activities such as domestic hot water, electric pump etc. which 
are also using more electricity.  But, comparing with their 
investment cost, replacement of motors or development that is 
more expensive. So, it is better to replace light bulb which is a 
more reliable option. 

E. Light Analysis 

To improve overall energy performance of Baltic Place, it was 
very important to reduce electricity consumption. A review and 
investigation of current lighting, it was found that there were 
various types of bulb in use depending on various applications 
such as main area corridors, toilets, emergency lights etc. After 
considering all types bulbs, LED was the best option over 
existing traditional bulbs. 

After lighting analysis, wattage of replacement light bulb having 
same lumens were calculated. Based on this calculation, if 
existing bulbs were replaced with LED as per application, it can 
be saved 277,914 kWh per year. 

After working on Net Present Value (NPV) and Simple Payback, 
capital investment can be recovered in 3 years with profitability 
index 182%. 
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F. Boiler Consideration 

The boiler efficiency is a crucial factor in a domestic heating 
system. In Baltic Place, there were 4 boilers in which 2 boilers 
were installed at both the west side of the building and 2 in east 
side of the building. All 4 boilers were of Remeha Gas 310-6 eco 
pro. (Broag-Remeha, 2005) 

The Energy Technology Product List (ETL or ETPL) is a 
government approved list of energy efficient machinery, 
equipment and plant. This is a Government scheme of the 
Enhanced Capital Allowance (ECA) tax for business.  

Remeha Gas 310-6 eco pro was an energy efficient boiler as per 
ETPL. So, there was no need to replace existing boiler. (Climate 
Change and Energy – guidance, 2015) 

IV. RESULTS AND EVALUATIONS 

Based on the above table, it is an opportunity to save energy in 
the form of electricity by replacing the existing bulb with LED. 
The consumption figure for 2014 and 2015 is taken from above 
calculations. Predicted consumption for electricity 2015 is 
calculated by subtracting saving consumption from actual 
electricity use (1,941,085 – 297,615.4). 

 
From above calculation, it is clear that if an existing bulb is 
replaced with LED which gives overall 11.27%savings over 
2014 year. 

Based on 2014 and 2015 consumption, CO2 emissions produced 
by electricity and gas are explained below, 

 Electricity Gas CO2 emissions 
(TonneCO2) 

Conversion 
factor 0.44548 0.18404 - 

2014 (kWh) 1,680,454 1,507,578 1,026.1 

Predicted 2015 
(kWh) 1,643,470 1,318,553 974.8 

From the above table, it is clear that CO2 emissions reduced 5% 
by replacing light bulbs. 

V. RECOMMENDATIONS 

A. District Heating 

The district heating systems deliver hot water and heat to the 
multiple dwellings or buildings from ‘energy centre’ or a central 
boiler unit. This system delivers cooling or heating thought a 
network. The energy centre with low carbon energy will 
distribute both heat and power to the consumers via new 
underground heat pipes and high voltage electricity cables which 
will be funded by Gateshead Council. 

The Gateshead energy centre has a set backup source. The CHP 
unit does not run when customers do not require heat energy or it 
is being repaired or serviced. In this case, heat is provided to the 
consumers from conventional gas boilers, which operates as a 
backup. (Gateshead Council, 2015) (Renewable Energi 
Partnerships Ltd, 2011) (Cube Housing Association, n.d.) 

B. Surface Water Heat Pump 

The UK government has set a target of 15% electricity 
generation from renewable sources by 2020. Heat pumps are one 
of the technologies that can help achieve this target. The main 
purpose of heat pump is to transfer low-grade heat from a source 
having low temperature to a body or object at a high temperature. 
Heat transferred to or from a surface of the water body is used 
for cooling or heating buildings. For example, home refrigerator 
in which heat is taken out from the cold item inside the fridge 
and is released to the outside environment (the kitchen).  

Coefficient of Performance is the ratio of energy (heat) removed 
or added (which is depend on cooling or heating weather) from 
the object or system to electricity used for operation. It is 
expressed as, 

COP= Heat removed or added to the system 
Workdone by the system

 

The average coefficient of performance of the heat pump is 3 to 4 
which means it is about 300% to 400% efficient and average CO2 
emissions is 0.09 – 0.10 kg/kWh. (Heat Pump Association, 2014) 

 
The water source i.e. Tyne river is closer to Baltic Pace which is 
about 500 meters. For heat pump system installation, there are 
enough water sources. Also, it is important to check the heat 
capacity of water, which will give an idea about whether water 
source heat pump installation is possible in that area or not. 
The National Heat Map tool gives a bundle of electronic map 
which shows heat requirements for buildings throughout 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8311
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              75 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8311    www.ijsrp.org 

England. This tool provides information about low carbon heat 
projects to the planners and developers to identify priority areas. 
Local authorities can be used this map as the beginning stage for 
developing Energy Master Plans. (Heat Pump Association, 2014) 

The Settlement Heat Capacity (KW) layer illustrates the total 
heat available from the Tyne River. Generally, Estuary Heat 
Capacity (KJ/m3) available for extraction by water source heat 
pump which is equal to kW at a rate of abstraction rate (1 m3/s). 
The figure shows the heat capacity of the Tyne River. 
(Department of Energy and Climate Change, 2012) 

 
C. Energy Consumption Profile 

With reference to the figure below, there are 7 spikes each week. 
In general, it should be five as offices are closed on weekends. It 
should be investigated for better overall performance. Even if 
this is a weekend, it consumed 2/3rd of normal weekday. Also, 
from 26th to 28th December, it was holiday period, but still this 
consumed more electricity. (ZECO Energy Ltd, 2011) 

 
With the help of this profile, it is easy to find out where and 
when energy is consuming more. By properly monitoring and 
investigating these energy consumptions, it can be helped to 
reduce overall consumption. 

D. Boiler Replacement 

As discussed in the boiler consideration chapter, there is 
possibility of energy improvement by replacing the boiler after 2-
3 years. As this existing boiler is 7 years old, efficiency normally 
goes down year by year. So, it’s better to replace it after 2-3 
years. 

VI. CONCLUSIONS 

From above evaluation of energy consumption, it is clear that 
there are signs of energy savings and introduction of renewable 
energy sources which are now being more considered and 
appreciated by the public. As day by day CO2 emissions are 
increasing, it is very important to design a building with 
optimisation of energy use without compromising building 
performance in terms of comfort condition and air quality. 

In Baltic Place, overall energy consumption as well as CO2 
emissions can be reduced effectively by adopting energy saving 
opportunities such as replacement of light bulb, introduction of 
renewable sources such as surface water heat pump and district 
heating scheme. By replacing an existing bulb to LED can be 
reduced 11.27% electricity consumption in kWh along with a 
5% reduction in CO2 emissions. Also,the introduction of district 
heating will help to save energy cost.  
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Abstract 
The research study aims to identify and evaluate factors that affected the performance of property developers in construction and real 
estate sector of Dubai, UAE with the intention to identify the root causes faced by property developers while completing construction 
projects. For this purpose a thorough primary and secondary research was carried out in Dubai. Quantity approached is adopted and 
survey among developers, consultants and contractors. Total 105 samples of questionnaire were distributed among Design engineers, 
Project managers, Site engineers, Procurement engineers, Quantity surveyor, General Manager, Sales manager, Finance manager and 
Health & Safety manager associated with developers, contractors and consultants in Dubai. It was noticed that the property developers 
faced acute shortage of finance apart from issues related to dropping demand of real estate properties and new strict rules imposed by 
Dubai government on property developers to protect investors and labours. In addition, factors like man-power, procurement, time, 
cost, quality, safety and lack of training provided to the employees acts as major constraints influencing the performance of the 
property developer negatively. The study concluded by identifying and suggesting few approaches that could possibly improve the 
performance of property developers in Dubai. 
 
Key Words: Real estate, Property development, Construction, Performance, Dubai 

1.0 Introduction  

Dubai is the second largest city of United Arab Emirates. According to Dubai Statistics Center (2018) an estimated population of 

Dubai is 2,976,455 by the end of 2017.  According to the statement published by the Dubai Statistics Centre; Dubai’s economy is the 

second largest economy after Abu Dhabi with an aggregate growth rate 2.8%. Unlike Abu Dhabi whose economy is based on oil 

resources, Dubai’s economy is based on tourism, hospitality, construction, real estate, banking, shipping and logistics. Moreover 

Dubai provides both local and international community with sound infrastructure to attract business activities and drive foreign 

investments by multinational companies and wealthy individuals (DSC, 2018).  

Dubai is known over decades for its state of the art architecture, high rise modern buildings, shopping malls, desert safaris, dhow 

cruises and gold souks. Moreover Dubai is also known for its high class business facilities which it offers to global corporate players 

in the form of superior and unmatched services. It has one of the best and modern free trade shipping ports and sound economic 

infrastructure based on tourism, banking, shipping, re-export and real estate (Kawach, 2011). Dubai has transformed itself to become 

first choice business and leisure destination for many high profile multinationals, business executives and individuals. The city has 

focused on promoting free trade and tourism culture in a bid to stimulate economic growth and development. In addition, according to 
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(Kerr, Ryburn, McLaren, & Dentons, 2013) Dubai has initiated a one of a kind concept in infrastructural development in recent past to 

complement its fast developing IT, education, media and finance sectors. Clustering knowledge workers as they set up businesses in 

industry specific and segmented free zones; including Dubai Media City, Dubai Internet City, Dubai Knowledge Village, Dubai 

Academic City, Dubai Technology, Electronic Commerce and Media Free Zone Authority (TECOM) and International Media 

Production Zone etc. Early 2002, the Dubai Government took a major initiative by reversing a law whereby emigrants were allowed 

to own property in Dubai in especially dedicated areas. Those areas were called freehold areas and properties were sold on the basis of 

99 year lease. According to (Al Marashi & Bhinder, 2008; Hennessy, 2005; Kannan, 2012) the decision of opening freehold property 

created a construction boom in Dubai from the period of 2002 to 2008 largely driven by mega projects both in inland and offshore 

areas.  

Palm Islands & The World whereas inland construction comprised of Dubai Marina, Jumeirah Lake Towers & Discovery Garden 

were among major off shore construction projects. However, Global financial crisis of 2008 adversely affect the business in Dubai 

because it was heavily dependent on foreign direct investment (FDI) to boost its real estate and tourism industry. Many of the 

organizations, businesses and individuals lost their savings in the aftermath of the global financial crisis and were therefore unable to 

further invest or continue in the high scale projects offered by developers in Dubai (Al Marashi, 2008). Since then it has been an 

extremely difficult struggle for the developers to operate in Dubai, as it faces strong challenges from both the customers and Dubai 

Government. With the implementation of Escrow account, Real Estate & Regulatory Authority (RERA) laws property, developers 

find it extremely difficult to complete undertaken projects.  

The most influential factor which tops the list of problems is related to the availability of skilled and semi-skilled labour (Mushtaq et 

al., 2017). At present developers in Dubai faces shortage of labour due to the existing political crisis in Middle East specifically in 

countries like Egypt, Syria, Yemen, Palestine, Lebanon and Libya. It is becoming seriously difficult for them to complete on-going 

projects on time due to the non-availability of labour at construction sites. Some major factors which influence the performance of a 

developer are pertaining to contractors, consultants, procurement, quality, time, cost, mobilization, cash flow, competitor, culture, 

communication, training and safety (Mushtaq et al., 2018; Akomah, 2016; Lindhard, 2016; Enshassi, 2009). A major problem with 

contractors in Dubai is that they undertake construction work beyond their working capacity and then allot part of their construction 

tasks to sub-contractors who work on their behalf. The entire process creates communication gaps between developer, contractors and 

sub-contractors resulting delays in project with only developer to suffer (Elton, 2016; Purayil, 2015).  

Consultants play an important role too in the entire construction process. A consultant is hired develop construction drawings, 

designs, layouts and floor plans and any hindrance from the consultant side effects the performance of a developer.  A major factor 

affecting the performance of a developer is related to quality. Quality constraints causes long term damage to the image of the 

developer and requires a lot of financial, human and technical resources to rectify all quality related constraints (Alaloul et al., 2016). 

In the present scenario, another factor that affects the performance of a developer the most is related to cost and time schedule.  Major 

factors responsible for affecting performances of developers are related to the economic environment; closure of many small & 

medium sized organizations, reluctance of financial institutions to fund in real estate sector, high job turnover, low savings and 

decrease in tourists compared to previous years. These factors have created vacuum in the real estate market whereby developers find 

it even harder to sell their residential and commercial properties to domestic and international buyers. The above mentioned are some 

of the factors which influence the performance of the property developer in Dubai where more factors with details is elaborated in 

literature review section.  
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The aim of the study is to investigate, identify and evaluate factors which affect the performance of property developers in Dubai who 

offer and sell residential and free hold properties to their clients. The study on factors affecting the performances of a developer is 

extremely important in order to understand construction dynamics and problems faced by them pertaining to the completion of the 

project. The findings of this research report will help students, consultants, contractors, developers, economists, researchers and 

general readers who are interested in knowing the fundamentals of construction specifically in Dubai.  

2.0 Literature Review 

Dubai Government took a major initiative in the year 2002 by reversing a law related to Real Estate properties in Dubai. The new law 

allowed the Expatriate community to buy and own property in free hold areas on the basis of 99 year lease as indicated by the Dubai 

government. According to Abdelgalil, (2007) from the period of new law initiated in the country majority of the real estate and 

property developers received over whelming response to the properties they offered on sale. The demand for real estate property was 

above expectation due to numerous reasons one being the initiatives taken by the Dubai government in building infrastructure and 

providing friendly economic policies. A trend was observed in Dubai whereby local & international buyers came forward and 

invested in free hold real estate properties with the utmost intention of making profits for themselves and capitalizes from vibrant 

economic environment (Renaud, 2012). As discussed, Dubai was one of the major cities which came into the limelight after economic 

recession and it struggled to force itself as a substantial global city when it came to mighty real estate developments. Dubai being 

heavily dependent on foreign direct investments (FDI) faltered to mend it ways and continue to construct planned in land and offshore 

real estate properties. Back in 2008 before the beginning of the crisis many local and international buyers bought properties from large 

and medium size property developers in Dubai seeking to engage in short, and long term investments.  

In the aftermath of global financial crisis property developers operating in Dubai have struggled to continue constructing both 

commercial and residential developments. Currently they face problems relating to the cash flows as majority of the customers are 

unable to pay monthly and quarterly instalments as per the payment plan.  Similarly new Real Estate & Regulatory Authority (RERA) 

laws imposed by Dubai Government have created immense pressure on developers to safeguard customers’ interest at any cost. In 

addition, the implementation of new Escrow account and changes in property laws by Dubai Government to protect customers’ has 

made it more difficult and challenging for the property developers to continue constructing the proposed undertaken projects 

(Buckley, 2014 #18). The major problems that a property developer in Dubai faces is with the lack of finances to complete the 

construction projects, lack of adequate demand of property, excess supply of completed but vacant properties and minimal intent 

shown by the buyers to buy the properties (Buckley & Hanieh, 2014; Renaud, 2012). 

2.1 Cash Flow  

First and foremost the problems which a property developer faces in Dubai are related to cash flows. Property developers are badly hit 

due to the non-availability of adequate funds to complete under taken construction project. Due to the recent financial crisis the prices 

of property have significantly dipped to a level below the original prices which were offered before the period of financial crisis 

(Renaud, 2012; Khamis et al., 2010). Some of the property developers like Deyaar, Emaar & Nakheel have slashed property prices up 

to 50% in order to attract buyers. Similarly they have also offered flexible payment plans in order to retain old customers and stop 

them from defaulting. Moreover property buyers have even offered customers to swap apartments and exchange larger unit for a 

smaller one. 
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2.2 Demand & Supply of Property 

In the period of world financial crisis in the last decade, property supply has exceeded significantly than demand in Dubai. The prices 

of property and even rental in Dubai have dropped by 20% in 2011(Renaud, 2012). In the recent scenario Dubai has received huge 

attention from the world again and attracts huge international investment in the property. 

2.3 Escrow Account 

The introduction of Escrow account law by the Government of Dubai created even more problems for the property developers after 

post-recession period. The new Escrow account law restricted property developers to use funds received from the customers. The new 

law ensured that all funds received by the customers would be monitored and administered by Dubai Land Department.  Furthermore 

the government had more control on regulating the use of funds dispersed by the buyer to the contractor. The new RERA Law No. 8 

initiated further problems for the developers as now there was an audit conducted on the financial transaction by the Dubai 

Government itself (Naini, 2011; Chiniara et al., 2009).  

2.4 Wages Protection System (WPS) 

UAE government introduced new Wages Protection System (WPS) which has created fresh problems for the developers in UAE. The 

(WPS) is introduced to safeguard the wages of approximately 4 million employees who work in UAE. The step was taken by the 

government in a bid to cope with companies defaulting to pay salaries. The initiative was taken in 2009 after economic recession 

started.  Majority of the companies in Dubai fall under the category of construction industry. Unfortunately after the global financial 

crisis majority of the property developers faced cash flow problems and were unable to pay salaries of the their employees for a long 

period of time. The (WPS) will now ensure that employees are paid salary on time and disputes between employers and employees 

are prevented which means creating further problems for the already hampered property developers in Dubai.  

2.5 Visa Law on Freehold Properties 

There was lot of speculation in Dubai by the buyers that residential visa will be granted to those individuals who will buy freehold 

property in Dubai. Many buyers did purchased property due to the same reason. Back in February 2009, a senior government official 

also confirmed that federal law will be introduced within a year whereby visas will be granted to the property owners regardless of 

their nationality, size or the value of the property. The news was initially welcomed by property developers however till date no 

decision on granting visas to property owners in Dubai is taken which adds further lack of incentive for the investors to buy property 

and invest in Dubai. The whole scenario works against the property developers who are keen to sale their properties hence creating 

further problems for them.  

2.3 Factors affecting performances of Property Developers  

In the first part of the research, problems faced by property developers in Dubai were mentioned. Performance affecting property 

developers are very less discussed in the literature and especial in the context of Dubai. Important and most affecting factors are 

discussed;  
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2.3.1 Contractors 

A contractor serves as a major stakeholder for the developer and plays a major and an important role in the whole development 

process (Jin et al., 2017). A property developer obtains permit from Master Developer to initiate a residential or commercial project 

after completing all necessary procedures. A developer than selects a contractor who carries out civil, mechanical, electrical, 

plumbing, heating, ventilating, air-conditioning, painting and fixing work at a construction site. A contractor is also responsible for 

providing material, equipment, man-power, transportation and other necessary services required for the construction of a project.  

However a developer’s performance is affected by contractor in many ways if a contractor is not completing project deliverables as 

scheduled. Moreover developers’ performances are negatively affected when there are discrepancies related to material, quality, time, 

labour, mobilization, permits, and security of the premises, managing of the personnel and disposing construction waste by 

contractors at site which is often the case (Doloi, 2012).  

2.3.2 Consultants 

A consultant is hired by the property developer to overlook and evaluate the performances of contractor. Consultant is also 

responsible for designing construction strategies, specifications, plans, estimate variances and do inspections (Nikumbh & Pimplikar 

2014). A consultant oversees construction phases, review and monitors progress and assist developer with budget planning and 

construction work. A developer’s performance is hampered if a consultant is unable to provide with timely information regarding the 

designated construction project. Consultants often avoid field reviews and approve construction materials without proper check-ups. 

They often delay the process of inspecting the constructions site and hence delay in giving timely approvals to the contractors to move 

on to the next phase. Due to the negligence of consultants construction work at site is delayed halting the progress and affecting 

developers’ performances. Poor communisation among major stake holders of the projects leads to affect the performance of the 

property developers (Mushtaq et al., 2018).  

2.3.3 Labour 

A major factor affecting the performance of the property developer in Dubai is with respect to labour shortages due to the political 

crisis in countries like Egypt, Syria, Yemen and Palestine making it difficult for the developers to complete under taken projects on 

time (Habibi, 2009). Similarly skilled and semi-skilled workers from India, Bangladesh, Pakistan and China prefer to work in their 

own countries due to emerging economic trend and tough working conditions in Dubai respectively. This factor further creates 

problems for the developer who finds it difficult to arrange appropriate labour to complete the projects. Both factors lead to more 

expensive labour at a high wage rate than before which affects the performances of the developer and influence the cash flow 

negatively.  

2.3.4 Quality Constraints 

The performance of the developer is affected due to quality constraints as contractors do not abide by the quality targets setup by the 

developer. A quality related constraint damages the image of the developer and requires lot of financial, human and technical 

resources to rectify all quality related constraints. Some example of quality constraints are related to the usage of low quality material 

in construction. Many a time either developer or the contractor does not have sufficient budget to afford and use high quality material 

in project therefore uses low cost alternatives to complete the project. This leads to frequent breakdowns, leakages and faults at 

construction sites and delays the projects affecting the performance of developer. Technical issues also play important role in 
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affecting performances of a developer. Technical issues are related to engineering problems which occurs at construction site. It can 

be issues related to civil, mechanical, and electrical works etc. whereby experienced engineers and project management teams are 

required to resolve issues which may occur from time to time.  

2.3.5 Time Constraints 

Property developer’s performance is also affected by the time constraints. Due to subsequent delays in procuring materials, mobilizing 

manpower, arranging equipment, furnishing change order requests and sorting issues related to contractors, sub-contractors, 

consultants and within the internal management of property developer’s creates time constraints resulting in delay in the project. 

Moreover unavailability of skilled and semi-skilled labour and restriction in working hours particularly in summers and Ramadan 

month by Ministry of Labour delays the completion of project on time. Similarly from time to time Dubai Government updates and 

changes many labour laws relating to accommodation, food, transportation, wages, working conditions, safety, timings and health 

making it stricter for developers and contractors to comply on it.  

2.3.6 Budget & Cost Constraints 

A developer faces budget and cost constraints apart from quality and time constraints.  Non-availability of funds hampers the flow of 

work at construction site (Mushtaq et al., 2018; Jin et al., 2017). Most of the times a property developer fails to release funds to the 

contractor because clients do not pay their instalments regularly according to the payment plan (Smersh et al., 200). This creates 

tremendous amount of pressure on developer to continue constructing proposed residential or commercial tower due to limited 

budgets. Therefore cost constraints in current economic environment affect the performance of developer considerably. As discussed 

earlier financial institutions have also revised their lending policies pertaining to mortgages making it more tuff and difficult for 

individuals to acquire a property loan.  Majority of the customers, developers, contractors, sub-contractors, consultants, suppliers and 

logistic company issued post-dated cheques to each other of later date. A common problem seen since the financial crisis struck Dubai 

was the lack of funds among all of the major stakeholders and hence creating cost constraints for the developers.  

2.3.7 Health and Safety 

The construction industry is one of the complicated industries where each activity is different than other and most of the activities not 

repeat before new activity is happened. Absences of health and safety committees on construction sites and excessive use of heavy 

machinery where operators are unskilled are concluded parameter might cause high risk and accidents on construction site (Mushtaq 

et al., 2018). Dubai Government and Dubai Municipality ensures that developers and consultants abide by Occupational, Health & 

Safety (OH&S) Laws set by them. They ensure that contractors provide working environment that is safe and healthy for all 

employees to work within. Dubai Municipality emphasizes on developers and contractors to implement best practices in their 

construction approaches to protect environment and eliminate all kind of harmful and poisonous hazards. This is considered to be one 

of a very important factor which influences the performance of a developer. 

2.3.7 Lack of Training & Communication 

Studies conducted by Mushtaq et al.,  (2017 & 2018) concluded lack of proper training of employees’ leads to numerous problems at 

workplaces and negatively affects the performances of employees within an organization. Similar is the case with property developers 

who employ workers from various part of the world. These employees’ works in a cross culture environment which often leads to 

conflicts of interest, arguments and confrontation among employees affecting the performances of the property developer adversely.  
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3.0 Data Collection and Analysis  

Quantitative research method is used. A sample size of 105 respondents chosen through stratified random sampling technique and 

questionnaire was distributed among Design engineers, Project managers, Site engineers, Procurement engineers, Quantity surveyor, 

General Manager, Sales manager, Finance manager and Health & Safety manager associated with developers, contractors and 

consultants in Dubai. The questionnaire divided into four parts; demographic, current health of global economy, Dubai’s economy 

and the performance of real estate industry in Dubai, Problem faced by the real estate developers in Dubai and factors that influenced 

and affected the performances of Property Developer in Dubai.Demographic analysis of the study shows that total 48 males and 12 

females participated in the survey. Respondents association with sector shows 15 from contractors, 24 from the developers and 21 

from the consultant participated in the survey. List of designated respondents participated is shown in the Table 1.  

Table 1: Respondents Details 

Designations Developers Contractors Consultants Questionnaire 
Distributed 

Questionnaire 
Received 

Project Manager 10 10 10 30 26 
Site Engineer 4 4 4 12 10 

Design Engineer 3 3 3 9 2 
Procurement 

Engineer 
3 3 3 9 3 

Quantity Surveyor 3 3 3 9 5 
General Manager 3 3 3 9 3 

Sales Manager 3 3 3 9 4 
Finance Manager 3 3 3 9 5 
H & S Manager 3 3 3 9 2 

Total 35 35 35 105 60 
N=60 

Table 2 shows the Dubai real estate market in the current and the global economy. Most of the 29 respondents believe post financial 

crisis Dubai economy is poor and about 19 respondents ranked very good so it shows that many experts still believe the economy is 

poor after financial crisis. In the next questions respondents rankings for the economic growth of Dubai is good but about 20% 

respondents ranked poor. Regarding the recovery of the global financial & stoke markets shows good and 8 respondents ranked very 

good meanwhile large ground 22 participants ranked poor but overall shows the recovery and global financial & stock market is much 

better post financial crisis. Currently, the middle political crisis has created the vacuum and cause of slow country growth especially 

the growth of real estate market which is heavily supported by Middle Eastern countries in Dubai 

Table 2: Real Estate Market in Dubai & Global Economy 

Description  Variables  Frequency  Percentage (%) 
Implications on Dubai Economy: Post Financial 
Crisis 

Good  
Very Good  
Poor  
Very Poor 

5 
19 
29 
7 

4.8 
18.1 
27.6 
6.7 

Economic Growth in Dubai Good  
Very Good  
Poor  
Very Poor 

27 
9 

21 
3 

25.7 
8.6 

20.0 
2.9 

Recovery of global Financial & Stock markets Good  
Very Good  

26 
8 

24.8 
7.6 
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Poor  
Very Poor 

22 
4 

21.0 
3.8 

N=60 

4.0 Problems Encountered by Developers 

Aforementioned respondents were asked “Is the Property developers in Dubai” faced the problems with closed ended options of “Yes 

and “No”. About 48 (80%) respondents said Yes and 12 (20%) said No. Another question was asked about “Influencing of Visa Law 

on the buyers resulted problem for the developers most of the respondents (80%) said “yes” and 20% said “No”. Thus it can conclude 

that property developers in Dubai are facing problems by implementing the strict visa policy. Table 3 listed the main issues and 

problem faced by the developers in the Dubai and among cash flows (27.6) is ranked highest problem followed by demand and supply 

of property in Dubai (4.8%), Escrow account (3.8%), Wages protection system (2.9%) and most of the respondent shows listed issue 

are the problem property developers facing in Dubai.  

Table 3: Problems faced by Property developers in Dubai 
 

 Frequency Percentage 

Valid Cash Flows 29 27.6 

Demand & Supply of property in Dubai 5 4.8 
Escrow Account 4 3.8 
Wage Protection System 3 2.9 
All of the above 19 18.1 

N=60 

5.0 Factors affecting Property Developer Performances  

There are 9 factors affecting the performance of the property developers of Dubai and the severity of each factors affecting the 
developers are in table 4 

Table 4: Factor affecting the performance of Property Developers in Dubai 

No. Subject Items 3-points Likerts Scale   Frequency  Mean Score 
1  Contractor 1- Little Importance [1] 

2- Moderate Importance [2] 
3- Utmost Important [3] 

10 
18 
32 

2.20/3 

2 Consultant  Little Importance  
Moderate Importance  
Utmost Important 

12 
27 
21 

2.15/3 

3  Manpower  Little Importance  
Moderate Importance  
Utmost Important 

12 
19 
29 

2.28/3 

4 Procurement   Little Importance  
Moderate Importance  
Utmost Important 

11 
25 
23 

2.18/3 

  4-points Likerts Scale     
5 Quality constraint  1- Often  

2- Very often  
3- Sometime  
4- Rarely  

23 
25 
5 
7 

1.93/4 
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6 Time constraint  Often [1] 
Very often [2]  
Sometime [3] 
Rarely [4] 

19 
29 
7 
5 

1.97/4 

7 Cost constraint  
 

Often  
Very often  
Sometime  
Rarely 

22 
26 
7 
5 

1.92/4 

8 Health and Safety 
Constraint  

Often  
Very often  
Sometime  
Rarely 

19 
29 
6 
6 

1.98/4 

9 Lack of Employees 
Training  

Often  
Very often  
Sometime  
Rarely 

18 
30 
7 
5 

1.98/4 

N=60 

Table 4 shows that manpower mean (2.2833) followed by procurement (2.1833), contractor (2.20) and consultant (2.15) plays big role 

and most affecting on the performance of the developer in Dubai.  The other affecting factors are quality, cost, time, health and safety 

and lack of training mean value slightly lower than the most affecting factor which also cannot deny.  [Check the likert scale used].  

The most important factors in the questionnaire that affected the performance of the developer are pertaining to the question in the 

questionnaire “Problems faced by Property developers in Dubai”. Majority of the respondents believed that this problem alone is 

responsible for affecting the performance of the property developers in Dubai as the inadequate supply of cash flows were the major 

reason due to which the property developer in Dubai were unable to complete the undertaken property projects.  

The other problem was related to the demand and supply of the properties in Dubai. Currently, there are many commercial and 

residential buildings that are readily available however they are vacant for a long time even after price reduction indicating that supply 

has exceeded the demand significantly.  Similarly, the introduction of Escrow Account law and Wage Protection System (WPS) by 

Government of Dubai have made it even more challenging for the property developers to function as they are now regularly 

monitored by the government and the income they receive through the buyers are first routed to the government of Dubai via Escrow 

Account.  In addition, the visa law has also influenced the decision making of the buyer in Dubai and negatively influenced the 

performance of the property developer. At present, Dubai government is not willing to give visas to those who are buying property in 

Dubai. Last but not least, other areas of problem that affected the performance of property developer are the role of stake holders 

among manpower, consultant, contractors and procurement are the most affecting factors of the performance. Although, stated factors 

are most affecting but time, cost and quality constraints are slightly lower which is also challenging and factor to reduce the 

performance of the developers.  

6.0 Conclusion and Recommendations 

The survey study has confirmed the earlier findings from the literature indicating that the performance of the property developer was 
negatively impacted by the global financial crisis, unavailability of cash, major gap in supply and demand of properties, introduction 
of Escrow account law and WPS system and reluctance of Dubai government to give visas to property buyers.  Furthermore, the field 
survey also confirmed the contractors, consultants and man-power were important players in affecting the performance of property 
developer and had moderate to utmost importance. Likewise, property developers faced constraints related to procurement, time, cost, 
quality, safety and lack of training provided to the employees.  The second part of this chapter provides necessary recommendations 
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for the property developers based in Dubai, UAE in order to positively enhance their performance and enable them to cope with 
financial, human, technical and legal constraints, challenges and problems. As a part of the recommendation plan, certain strategies 
are discussed. The property developers in Dubai should look to cut unnecessary costs in order to allow them to reduce their 
operational expenses. Similarly, they should look into ways by which they can attract real estate buyers. By providing additional 
incentives and facilities on property offered, property developers in Dubai can certainly attract many buyers.  Further research should 
be conducted on the interest of investors and buyers to buy property on developers. Likewise, research should be conducted on legal 
issues that property developers face if they are unable to complete the undertaken projects. Similarly, research could be made on the 
projects that are completely cancelled and ways in which developers are trying to resist pressure and continue to work albeit different 
problems and challenges faced by them.  
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ABSTRACT: In order to establish one of the physical manifestation of desertification the study set out to quantify the vegetation 
cover change in Katsina State from 1984 to 2014. The remotely sensed technology combined with GIS used the Normalized 
Difference Vegetation Index (NDVI) to analyze the vegetation cover change. Landsat data comprising monthly images for the wet 
season (May, June, July, August and September) were generated from the United State Geological Survey (USGS) dataset. The 
images were extracted from the Path/Row WRS 2 188/051, WRS 2 189/051 and WRS 2 189/052. The NDVI data was processed with 
the ENVI Software and cropped with the Global Mapper. The result showed a significant decline of vegetation cover on the Path/Row 
188/051 and 189/052 which covers the Sudan Savannah and the Sahel Savannah of the study area. 

Keywords: Desertification, Remote Sensing, Normalized Difference Vegetation Index (NDVI), ENVI Software 

  

INTRODUCTION 

 

One of the overwhelming environmental challenges in Katsina State is desertification. However, very few studies have been done to 

explain its manifestation. These few studies focused on a generalization of the desertification, manifestation, impact, and control 

across the country e.g. [1, 2, 3, 4, 5]. Thus, local or site-specific cases are not well understood. In most of these studies, the focus has 

been mainly on indicators such as sand mobilization and decline in forest reserves. Little has been done to report the manifestation of 

desertification comprehensively regarding vegetation cover decline in time and space in the study area. 

According to [6,7,8] the more visible manifestations of desertification include an overall reduction in species diversity and plant 

biomass in dryland ecosystems. In absolute terms vegetation degradation or decline. As such, comparative vegetation cover change 

over time is central to finding out the appearance of desertification and the effectiveness of the control measures in the study area [9]. 

Thus, in monitoring degradation and desertification, indicator based approaches are often used from the global to the local scale [10]. 

The vegetation index (NDVI) is an index of green vegetation richness based on reflected visible near infra-red light intensity and 

wavelength measurement [11]. 

Monitoring of these changes is ideally accomplished from multi-temporal remotely sensed data [12]. Aerial photographs and multi-

temporal Landsat data are used to study land use transformation [12, 13, 14, 15]. The result from multi-temporal remotely sensed 

images are usually compared with each other to detect the change area and to assess the severity of desertification. The established 

relationship between land covers spatially and temporally will reveal the state and tendency of the phenomenon.  

NDVI was used as a proxy for vegetation cover by many researchers such as[16] in their study on monitoring desertification in 

Southern Tunisia and [17] in a study of trends in NDVI time series and their relation to rangeland in Senegal. Additionally, [18] used 
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NDVI in remote sensing and change detection in rangeland; [19] in their work on monitoring desertification in Central Asia and 

Western China using long-term NOAA-AVHRR NDVI time-series data. The NDVI was also used by [11] in their work on regional 

desertification; [20] in West Africa on desertification, drought and surface vegetation; [21] in their work in Morocco. This study used 

NDVI as a proxy for vegetation cover change.  

 

MATERIALS AND METHODS 

The data for changes in vegetation was determined using remotely sensed NDVI data to assess manifestations of desertification and 

effectiveness of control measures. Since the early 1980s, remote sensing has played a significant role in the acquisition of spacio-

temporal data [22]. The fluctuation in vegetation cover can be monitored by the use of NOAA’s Advanced Very High-Resolution 

Radiometer (AVHRR).. Landsat data comprising monthly images of NDVI for wet season (May, June, July, August and September) 

were generated for the years 1984 and 2014 of the study area from the United States Geological Survey (USGS) dataset. It is a 

reliable dataset which has produced 1km advanced very high-resolution radiometer (AVHRR) satellite datasets. The dataset is 

comprised of a time series of weekly, bi-weekly vegetation condition or greenness composite based on the NDVI. The dataset consists 

of a global collection of ortho-rectified cloud-free Landsat images from 1999 to date. The choice of the years 1984 and 2014 is 

predicated on the need to handle and analyse the data with a certain degree of accuracy.    

 

Figure 1 Land sat Scenes of Nigeria 

 

As a result, images accessed from the 1984 and 2014 were used which allowed the study to fulfil the objective of defining the 

vegetation change over the envisaged thirty years’. The Julian date in Table 1 and the Path/ Row/Images in Table 2 validate the 

accuracy of the data used for the examination.  
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Table 1 Julian Dates 

YEAR May June July August September 

Normal Year 121 – 151 152 – 181 182 - 212 213 - 243 244 – 273 

Leap Year 122 – 152 153 – 182 183 - 213 214 - 244 245 – 274 

Source: http://landweb.nascom.nasa.gov/browse/calendar.html 

 

The data were collected from the following Path/ Row for the images of 1984 and 2014 as tabulated in Table 2 below: 

Table 2 Path/Row/Images-1984 and 2014 

 

Path/Row Images (1984) Images (2014) 

WRS2 188/051 LT51880511984252XXX04 LE71880512014134ASN00 

LE71880512014262ASN00 

WRS2 189/051 LM51890511984179AAA03 

LT51890511984179XXX04 

LE71890512014269ASN00 

LE71890512014141SG101 

LE71890512014157ASN00 

WRS2 189/052 LT51890521984179XXX03 LE71890522014141SG100 

LE71890522014269ASN00 

 

RESULT/ANALYSIS 

Visualization and analysis of available data were carried out using image processing and analysis tools integrated with GIS. The 

Image processing of NDVI data obtained from USGS dataset was carried out with ENVI software, best suited to process satellite 

images and further cropping of the images in the Global Mapper.  The study was predicated on changes in vegetation cover over a 30-

year period  from 1984-2014 to handle and analyze the data with some degree of accuracy. The path/rows in the study area are 

188/051, 189/051 and 189/052 by WRS 2 standard. The available scene/images for 1984 and 2014 were accessed and analyzed 

consistent with the objective of the study to detect vegetation cover change over time in the study area 

 Figure 2 Flow 

Chart of the raw data processing in the ENVI software 

       Source: Field Survey (2015) 

The images were extracted from the study area (5 images, each for1984 and 2014). The layer stacking tool was then applied to import 

all the five images per year into one output as shown in Figure 2 above. The Landsat data was independently classified based on 

NDVI values ranging from -1 to + 1 using a Global Mapper. The water and cloud reflect more in the visible band than they do in the 

Image Aquisition for 
1984 and 2014 (May-

September) 

Layer Stacking  & 
NDVI Calculation 

Conversion to Tiff format  

to ensure portability from  

ENVI to other software 

Cropping images to  
shape of Study Area 

Mean NDVI 
images 
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near infrared band; therefore, they have negative NDVI values, whereas bare soils and rock have an NDVI value around zero. Healthy 

green vegetation, on the other hand, has a stronger infra-red reflectance thereby providing NDVI values close to +1 [23, 24].  

The computed NDVI values are consistent with the general savannah ecology of dense to a sparse vegetation pattern from the south to 

northern part of the study area. Figures 3 and 4 show the mean NDVI images for the years 1984 and 2014. The NDVI values for 1984 

range between -1 to +1 for the study area across the agro-ecological zones. However, the values for 2014 showed significant variation, 

especially in the northern parts of the study area on Path/Row 189/051 where NDVI values range between -0.400 and +0.480 and on 

path/row 188/051 with values of -.0500 to -0.520 as elaborated in Table 3. Without a doubt, the period 2014 reveals an increase in the 

bare lands as well as reduced vegetation cover in the Northern parts of the study area, which represents the Sahel and Sudan 

Savannah. The study conducted in Mau complex, Kenya by [25] equally showed that similar changes in vegetation cover had 

occurred and resulted in the forest cover reduction between 1973 to the year 2010. Further, the findings reflected an assessment of the 

effect of desertification in Yobe State, Nigeria by [26], which revealed a similar pattern of tremendous increase in the bare surface 

between 1986 and 2009. The findings further trail the line of argument of [27] in a similar case in Burkina Faso, which posited that 

the loss of recovery potential of the bare soils in spite of increased rainfall shows the irreversibility, and thus the human factor in the 

observed land degradation.  

Table 3 Calculated NDVI Values for 1984 and 2014 

Path/Row 1984 2014 

188/051 -1   -  +1 -0.500   –  +0.520 

189/051 -1   -   +1 -0.400   - +0.480 

189/052 -1   -   +1 -1   -   +1 

Source: Field Survey (2015) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3 Mean NDVI Katsina _1984(Red) 
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Source: Field Survey (2015) 

 

 

 

Figure 4 Mean NDVI KT_2014 (Enhanced) 

Source: Field Survey (2015) 

CONCLUSION 

It could be deduced that the apparent vegetation cover decline from 1984-2014 in the study area have an effect on life supporting 

abilities of the ecosystem, human health and on the economic and social performance of the farming families. In simplistic terms there 

had been a 52%-60% decline of vegetation cover in the path/ row 189/051 and 48%- 50% in the path/row 188/051 of the study area, 

which represented the Northern part of the State covering a part of the Sudan Savannah and the totality of the Sahel Savannah zone. It 

is as a result of the decline in vegetation cover that some of the livelihood undertakings and strategies are affected in the study area. 

The vegetation cover plays an important role in soil retention. The land of the study area is exposed to wind and water erosion as a 

result of the vegetation cover decline and thus, could not provide the required provisioning, regulating and supporting services for the 

enhancement of the livelihoods of the farming families. Where such conditions of degradation occur whether in arid, semi-arid and/or 

dry sub-humid regions as result of climatic variations or human influence, desertification become fully well-defined.   
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Abstract- Aim: To assess and compare pragmatic language skills 
in male and female adults with Spastic Cerebral Palsy 
            Methods: A minimum sample of 20 adults with Spastic 
CP from the special schools and vocational training centers. 
Participants within the age range of 18 to 25 years with minimum 
language age of 3 years and above were considered in the study. 
Revised Pragmatic protocol tool developed by Carol A. Prutting 
and Diane M. Kirchner (1987) was used. The protocol consists of 
30 pragmatic aspects of language. It assesses three aspects i.e. 
Verbal aspects, paralinguistic aspects, and non- verbal aspects. 
REELS was used to assess language. 
            Responses were recorded by using a digital voice 
recorder. Results were analyzed and tabulated by using 
descriptive statistics and TWO-WAY ANOVA on IBM SPSS 23 
software and Microsoft excel version 13. The probabilities 
attached to the statistics was tested at 5% level of significance. 
            Results: The results of the Two-way ANOVA indicates 
no significant difference between male and female subjects but 
significant difference within the three aspects. 
            Conclusion: These study findings will also help in 
implementing and planning intervention program for young and 
older children with similar problems in their young age.  
 
Index Terms- Spastic Cerebral Palsy, Pragmatic Language skills, 
male, females, adults 
 

I. INTRODUCTION 
erebral palsy (CP) means a group of non- progressive 
conditions of a person characterized by abnormal motor 

control and posture resulting from brain insult or injuries 
occurring in the prenatal or infant period of development 
(National Trust, 1999) also Cerebral Palsy refers to a non-
progressive central nervous system deficit. The lesion may be in 
a single or multiple locations of the brain, resulting in definite 
motor and sensory abnormality (Peristein. M. A, 1952). A 
progression in clinical signs with development is seen in all types 
of CP (Miller F. and Bachrach S., 2006). The most common type 
of CP is spastic type with an occurrence of 70% to 80% of all CP 
cases (Hegde, 2008). The characteristics of spastic CP include 
increased muscle tone, dysphagia, communication problems, 
decreased rate of speech, a perceptually harsh and strained voice 
quality and decreased variation in loudness (Cougher, L., Savage, 

E., Smith,  M., 1992). For acceptance in society and in peers, 
socialization skills and good communication is vital and it is also 
dependent on understanding, concern and care but an adult with 
CP need more efforts to make a place in the society due to 
movement problem, delayed language development and limited 
communication skills according to Miller and Cougher L. and 
Savage E. (1992,2006). Communicative competence is valued by 
adolescents as a way of presenting themselves to peers and great 
pressure exists to conform while CP adults face difficulty in 
maintaining this competence, Salzmann, Z. (1994). 
 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 
Review of literature: 
           Beckung, E.,& Hagberg, G. (2002) describes children 
with cerebral palsy (CP) experience restricted participation in life 
situations ranging from leisure pursuits to education and social 
roles. Michelsen, S. I., Uldall, P., Hansen, T., & Madsen, M. 
(2006) states that most children with CP live to adulthood, where 
they remain at higher risk of social disadvantage than adults 
without CP in terms of independent living, employment, and 
establishing a family. Adolescence phase may be particularly 
challenging for young people with physical impairments, King, 
G. A., Brown, E. G., & Smith, L. K. (2003). 
           Turkstra, L. S., Clark, A., Burgess, S., Hengst, J. A., 
Wertheimer, J. C.,& Paul, D. (2016) conducted a study on 
Pragmatic communication abilities in children and adults, 
implications for rehabilitation professionals. The purpose was to 
provide a review of pragmatic communication ability and its 
disorders, as a resource for rehabilitation team members. They 
guided assessment of pragmatic communication ability to 
describe the developmental progression of pragmatic skills and 
expectations for children and adults. 
           Donkervoort, M., Roebroeck, M., Wiegerink, D., Van der 
Heijden-Maessen, H., Stam, H., & Transition Research Group 
South West Netherlands. (2007) stated that adolescents with CP 
have restricted participation in daily activities and social roles 
which depends on the severity of their impairments. However, 
evidence is scarce about the modifiable factors in childhood 
which predict participation in adolescence.  
           Dark, L. J., Clemson, L., & Balandin, S. (2016). 
conducted a study to better understand how adults with CP 
experience changes in their communication abilities as they age 

C 
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and the subsequent psychosocial impact. 20 adults with CP aged 
40-72 years with complex communication needs participated in a 
series of in depth interviews. The impact of changing 
communication abilities emerged as an important area of focus. 
Implications for speech-language pathologists working with 
older people with cerebral palsy and complex communication 
needs include the need to understand the psychosocial impact of 
communication changes on social interaction, relationships and 
communicative participation. 
 
Need: 
           Pragmatics is the study of how we use language to 
communicate, express our intentions and get things accomplished 
in the world, Owens R., (2001). Pragmatics language includes 
various aspects which will be the dependent variables in the 
present study like verbal (speech acts, topic initiation, 
maintenance, turn-taking), non-verbal (facial expression, body 
posture, gestures) and paralinguistic (intelligibility, intensity, 
quality, prosody). This Study will contribute in understanding 
pragmatic abilities of adults with spastic CP, which will further 
help to set treatment goals for improving pragmatics skills in 
children with this type of CP and for ongoing development of 
remedial programs to increase communicative competence.  
Hence, it is very difficult to understand how the cerebral palsy 
makes use their pragmatic skill among the group, hence this 
present study will provide an overview regarding the use of 
pragmatic skills ultimately help the Speech language Pathologist 
to understand better for making an appropriate planning for their 
speech rehabilitation, hence, the present study has been 
undertaken. 
 
Operational definitions: 
           Adults: The term adult means “fully grown up” 
(Wikipedia contributors, 2017). An adult is a human or organism 
that has reached sexual maturity. A legal adult is a person who 
has attained the age of majority and is therefore regarded as 
independent, self-sufficient and responsible. Young adult extends 
roughly from 18 to 30yrs and late adulthood covers the period 
above 60 yrs of age. For the present study, a young adult is 
considered from 18 yrs to 25 yrs of age. 
           Spastic cerebral palsy: Cerebral palsy is caused by 
damage to the brain during fetal development, well before the 
birth process begins, (Miller F. and Bachrach S., 2006). CP is 
classified by the type of movement problem (spastic, athetoid, 
mixed) and by the body parts involved (legs only, one arm and 
one leg or all four limbs), Cougher, L., Savage, E., Smith,  M. 
(1992). In the study Spastic type of CP is considered with type of 
movement problem like diplegia, hemiplegia, paraplegia and 
quadriplegia. 
 
Aim: To assess and compare pragmatic language skills in male 
and female adults with Spastic CP. 
 
Objectives:  

1. To assess various aspects in verbal, paralinguistic, and 
non-verbal aspects of pragmatic skills in male and 
female adults with Spastic CP. 

2. To compare various aspects in verbal, paralinguistic, 
and non- verbal aspects of pragmatic skills in male and 
female adults with Spastic CP. 

To compare various aspects in overall pragmatic language skills 
in male and female adults with Spastic CP 
 
Hypothesis: 

1. There will be no significant difference in verbal, 
paralinguistic and non-verbal aspects across male and 
female adults with Spastic CP. 

There will be no significant difference in overall pragmatic skills 
in male and female adults with Spastic CP. 
 
Methodology: 
           The present study aimed to assess and compare various 
aspects of pragmatic language skills in male and female adults 
with spastic cerebral palsy. A minimum sample of 20 adults with 
Spastic CP from the special schools and vocational training 
centers located within the Mumbai city were considered in the 
study. Participants within the age range of 18 to 25 years were 
selected with minimum language age of 3 years and above.  
Other types of CP like athetoid, ataxic and mixed as well as 
participants with any associated problems like sensory 
impairment i.e. hearing impairment, total blindness were 
excluded. 
           Revised Pragmatic protocol tool developed by Carol A. 
Prutting and Diane M. Kirchner (1987) was used. It is designed 
to provide an overall communicative index for school age 
children, adolescents and adults. The protocol consists of 30 
pragmatic aspects of language. It assesses three aspects i.e. 
Verbal aspects, paralinguistic aspects, and non- verbal aspects. 
REELS  was used to assess language. 
Responses was scored as always appropriate as 2, sometimes 
appropriate as 1 and not appropriate or absent as 0 
 
Procedure: 
           In the study, consent was obtained from the special 
schools and vocational training centres then language age was 
first assessed to be above 3 years on REELS scale and then two 
tasks were performed on adults with spastic cerebral palsy. 
           First task was a spontaneous conversation will be made 
for about 20 minutes with the subject. Questions will be asked to 
subjects related to his/her daily routine activities or on topic like 
his favorite hobby or my family was given to subjects for 
narration task. On second task a validated picture description 
(market scene, playground scene) was asked to describe for 10 
minutes to the subject. 
           Responses were recorded by using a digital voice 
recorder. Results were analyzed and tabulated by using 
descriptive statistics and TWO-WAY ANOVA on IBM SPSS 23 
software and Microsoft excel version 13. The probabilities 
attached to the statistics was tested at 5% level of significance 
 
III. WRITE DOWN YOUR STUDIES AND FINDINGS 
Results: 
           The two-way ANOVA compares the mean differences 
between groups that have been split on two independent 
variables (called factors). The primary purpose of a two-way 
ANOVA is to understand if there is an interaction between the 
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two independent variables on the dependent variable. In the 
present study, dependent variables were the three aspects 
(Verbal, paralinguistic and Non-verbal aspects), while sub-
aspects within those three aspects and gender were the 
independent variables.  

1. To assess and compare verbal aspects of pragmatic 
skills in male and female adults with Spastic CP. 

According to the Graph 5.1, mean scores in both males and 
females indicates that scores of males in speech acts, topic, and 

turn-taking sub-aspects of verbal aspects is lower than scores in 
female subjects, while in lexical selection aspect mean scores 
were better in males than in the female subjects. Whereas in the 
last aspect, stylistic variation mean scores were equal in both the 
subjects. Also, a significant difference observed within the verbal 
aspect indicating the low performance of both the subjects in the 
sub-aspects topic, stylistic variations, and lexical selection 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
           According to mean scores represented in Graph 1, there 
was a significant difference within the verbal aspects in male and 
female adults with spastic cerebral palsy, to prove the hypothesis; 
it needs to be evaluated by ANOVA test. Two-way ANOVA was 
performed to analyse whether the mean scores of verbal aspects 
differed significantly with sub-aspects and gender.  
The results of the ANOVA indicates that p-value obtained for 
comparison between males and females is 0.111 which was 
greater than 0.05 (p-value = >0.05) suggesting no significant 
difference between mean scores of male and female subjects 
For comparison within sub-aspects, p-value obtained is 0.0001 
which is less than 0.05 suggesting a significant difference within 
sub-aspects. Whereas p-value 0.616 for interaction which is 

greater than 0.05, suggests no significant difference between 
aspects and gender. 
           To assess and compare paralinguistic aspects of pragmatic 
skills in male and female adults with Spastic CP. 
           According to the Graph 2 mean scores in both males and 
females indicates that scores of males in vocal intensity, prosody 
and fluency sub-aspects of paralinguistic aspects was lower than 
scores in female subjects, while in intelligibility aspect mean 
scores are better in males than in female subjects. Whereas, in 
the vocal quality aspect, mean scores are equal in both the 
subjects. Also, a significant difference observed within the 
paralinguistic aspect indicating the low performance of both the 
subjects in sub-aspects vocal intensity, prosody and fluency. 
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           According to mean scores indicated in Graph 2, there was 
a significant difference within the paralinguistic aspects in male 
and female adults with spastic cerebral palsy, to prove 
hypothesis, it needs to be evaluated by ANOVA test. Two-way 
ANOVA was performed to analyze whether the mean scores of 
paralinguistic aspects differed significantly with sub-aspects and 
gender.  
           The results of the ANOVA indicates that p-value obtained 
for comparison between males and females is 0.112 which was 
greater than 0.05 suggesting no significant difference between 
mean scores of male and female subjects 
For comparison within sub-aspects, p-value obtained is 0.0008 
which was less than 0.05 (p-value= >0.05) suggesting a 
significant difference within sub-aspects. Whereas p-value 0.488 

for interaction which was greater than 0.05, suggests no 
significant difference between aspects and gender. 
           To assess and compare non- verbal aspects of pragmatic 
skills in male and female adults with Spastic CP. 
           According to the Graph 3 mean scores in both males and 
females indicates that  scores of males in body posture, facial 
expression and physical proximity sub- aspects of non-verbal 
aspects is lower than scores in female subjects, while in foot/leg 
movements and gestures aspects mean scores are better in males 
than in female subjects. Whereas in the physical contacts and eye 
gaze aspect, mean scores are equal in both the subjects. Also a 
significant difference observed within the non-verbal aspect 
indicating low performance of both the subjects in sub-aspects 
body posture, foot/leg movements, gestures and eye gaze aspects. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph 2: Mean scores across both male and female subjects in paralinguistic aspects. 
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Graph 3: Mean scores across both male and female subjects in non-verbal aspects. 
 
           According to mean scores indicated in Graph 3, there was 
a significant difference within the non-verbal aspects in male and 
female adults with spastic cerebral palsy, to prove hypothesis, it 
needs to be evaluated by ANOVA test. Two-way ANOVA was 
performed to analyze whether the mean scores of non-verbal 
aspects differed significantly with sub-aspects and gender.  
           The results of the ANOVA indicates that p-value obtained 
for comparison between males and females is 0.73 which is 
greater than 0.05 (p-value= >0.05) suggesting no significant 
difference between mean scores of male and female subjects 
           For comparison within sub-aspects, p-value obtained is 
0.0007 which is less than 0.05 suggesting a significant difference 

within sub-aspects. Whereas p-value 0.802 for interaction which 
is greater than 0.05, suggests no significant difference between 
aspects and gender. 
 
           To compare various aspects in overall pragmatic skills in 
male and female adults with Spastic CP. 
           According to the Graph 4, it is evident that mean scores of 
males in verbal and paralinguistic aspects are lower than non-
verbal aspects, while female scores indicated greater 
performance in verbal and paralinguistic aspects than non-verbal 
aspects of pragmatic skills. 

 

 
Graph 4: Mean scores across both male and female subjects in the 3 aspects. 
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Graph 5: explains the overall score and indicates difference in terms of gender. 
 

           Scores for both male and female subjects differed among 
the various aspects while on overall mean scores of pragmatic 
skills in males and females with spastic cerebral palsy indicated, 
female subjects performed better than male subjects, and also 
female performed better with respect to few aspects than males 
and it indicates female adults with spastic CP have superior and 
better pragmatic skills than male adults with spastic CP, but the 

statistical significance needs to be evaluated using Two-way 
ANOVA. 
           As per mean scores, there is a significant difference 
between the three aspects and in male and female adults with 
spastic cerebral palsy with respect to mean scores, to prove 
hypothesis, it needs to be evaluated. Two-way ANOVA was 
performed to analyse whether the mean scores differed 
significantly between aspects and gender.  

 

Table 1 : Two-way ANOVA 

Source of Variation SS Df MS F P-value F crit 

Sample 0.02904 1 0.02904 0.318 0.575147 4.019541 

Columns 1.49332 2 0.74666 8.176237 0.000791 3.168246 

Interaction 0.12636 2 0.06318 0.691847 0.505033 3.168246 

Within 4.93132 54 0.091321       

 (p-value= >0.05)            

Total 6.58004 59         
 
           The results of the Two-way ANOVA indicates that p-
value obtained for comparison between males and females is 
0.57 which is greater than 0.05 suggesting no significant 
difference between male and female subjects.  
For the columns i.e. difference between the three aspects of 
pragmatics skills, p- value is 0.0007 which is less than 0.05 
suggesting a significant difference between the three aspects in 
both the groups. In the interaction of both the aspects as well as 
in the gender, p-value 0.50 which is greater than 0.05 which 
suggests no significant difference between aspects and gender.  
 

III. DISCUSSION AND CONCLUSION 
           Results on descriptive statistics suggest that female adults 
performed better on many aspects verbal and paralinguistic 
aspects than males. Also sub-aspects within the three aspects 
showed a difference indicating that in adults with spastic cerebral 
palsy few aspects are acquired well while few aspects should be 
focused during intervention as low score are obtained 
irrespective of the genders. Results on Two way ANOVA 
suggest a significant difference within the sub-aspects of 
pragmatic language skills. And it indicates no significance 
difference with respect to comparison between the genders. As 
the main limitation of the study was small sample size, hence 
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significant difference could not be seen between the genders in 
this much sample. 
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Abstract 
This study aimed at determining the entrepreneurial factors that influence cooperative development in Nigeria. In the period of 
recession and high rate of youth unemployment in Nigeria, the nation direly desires ground-breaking strategies to engender 
growth. Co-operatives practices are built on fair play,, democratic management, and equitable contribution and distribution of 
surpluses. The cooperative business framework has an all-inclusive reputation in assisting members attain self sufficiency and 
achieving a fairly equitable share of the surplus. Amongst the pressing issues confronting societies worldwide is the 
unavailability of exploitable opportunities for young people engage themselves, particularly in developing nations. Young 
graduates today perceive their future employment as depending on their ability to be creative and innovative as the era of 
readymade jobs has gone. The study aimed principally to reassess likely entrepreneurial motives which young people could 
exploit in establishing a co-operative. A review of literature showed planning competencies, administrative skills, type of 
personality, resource characteristics, market features, and financial management as major factors of cooperative and business 
entities alike. In conclusion, both entrepreneurship and cooperative activities will strengthen these economies, while also 
providing opportunities and advancements for the rural population. It is recommended that structural reform of the cooperative 
policy framework in Nigeria, including legal and regulatory procedures should be undertaken to effectively drive cooperative 
development. 
 
Key Words: Entrepreneurial Factors, Development, Cooperative, Organizations. 

I. Introduction 
The song of diversification in Nigeria economy today has become a widespread narrative owing to deteriorating income from oil 
and its attendant distasteful consequences on the lives of the people and the nation at large. Governments have acknowledged the 
impact of entrepreneurship and cooperative organizations on job creation, enhancement of people’s  living standard and thus, an 
overall impact on the economy and thus encouraging entrepreneurship as a way of diversifying the economic reliance on oil for 
development.  
 
Entrepreneurship concept is used to describe self-motivated process of creating incremental wealth (Shailesh et al., 2013). This 
wealth is created by individuals that take calculated risks in terms of equity, time and career obligation of providing value to some 
agreed products and services. The product or service itself may or may not be entirely new or unique but value is necessarily 
needed to be infused by the entrepreneur through obtaining and assigning the needed skill and resources. Entrepreneurship is also 
seen as the application of one's energy for initiating and creating an enterprise (Mishra et al., 2010). 
 
For several years, entrepreneurship and co-operative enterprises have operated across the world. Based on their great influence 
and tolerability for job and wealth creation, both continue to grow in most sectors, including consumer, banking, agriculture and 
service provision, not to mention sport and culture. They remain an economic and social reality wherever they function as profit 
or non-profit organizations. Far from having passed their self-by period, cooperatives are responding to the needs and demands of 
the market. Furthermore, they are also meeting the new and unsatisfied requirements of the people (Skurnik, 2002). The Nigerian 
economy faced with economic downturn and high unemployment, particularly among young people, it needs innovative strategies 
to generate growth. Co-operatives societies are organizations based on democracy, and parity. This business framework has a 
worldwide record in assisting members become self-sufficient  and achieving more equitable distribution of the gains from its 
business operations. One of the most pressing problems facing nations, particularly third world economies like Nigeria is the 
inadequacy of opportunities for the teaming young population. The era of government sponsored job for life has long ended. 
Graduates are now aware that their future employment is significantly tie to their  ability to create their own jobs.  
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To set up a co-operative venture, entrepreneurs require a number of distinct characteristics which other entrepreneurs tend to 
possess naturally or develop by engaging in business operations. For example, most entrepreneurs demonstrate strength of mind, a 
capacity to recreate and innovate and think outside the box, enthusiasm to take risks, and good communication skills to promote 
their ideas to others. Owing to the exceptional characteristics of entrepreneurs, members of cooperative societies  also require a 
few definite traits and attributes to be able to create and manage these types of business organizations and operate them 
successfully. Co-operative entrepreneurship becomes possible when there is a group of like-minded individuals who have a need 
that is not being met by other business organizations. For a more successful cooperative organizations, individuals member 
entrepreneurs are expected to work as team and not in seclusion. 

II. Literature Review 

Entrepreneurial Factors 

Critical entrepreneurship success factors can be in the form of activities, events, circumstances or conditions that require special 
attention of entrepreneurs. According to Kee (2012), all these factors can influence entrepreneurship success in either positive or 
negative ways, therefore they provide a comprehensive approach that critically focus on clarifying assumptions to induce the 
flexibility that are neutral and aid divergent thought. Bolton & Green (2012) assert that entrepreneurship factors can be a 
processes, benchmarks, or components of a business to ensure the profitability and remain competitive in the market place. 
However, Olatomide & Omowunmi (2015) contend that entrepreneurship factors, which also known as key success factor for 
entrepreneurs are complex and multifaceted because most of the research revealed contradictory or inconclusive findings on their 
outcomes. A number of these factors as identified by several authors include: 
 
Attitudinal and Perceptual factors 
Johnson et al (2011) assert that attitudinal factor and perception comprising of perceived desirability feasibility has significant in 
influence on a person’s propensity level to sustainable entrepreneurial engagement. Though his study only examined the direct 
impact of  normative, perceptual and attitudinal factors on propensity to sustainable entrepreneurship, Johnson et al observed that 
behavioural objective or tendency is a complex process which could follow through several stages. In the same vein, Cambra-
Fierro, Hart and Polo-Redondo (2008) proposed variables appropriate for sustainable entrepreneurship which include among 
others: legal context, leader's personal values, socio-cultural background, market demands, ownership structure and the nature of 
industrial characteristics. 
 
Firm Sector, Size, Ownership, and Innovative Orientation 
The sector a firm belong, the size of the firm, ownership structure, and degree of innovative orientation determines the extent to 
which sustainable entrepreneurship behaviour is exhibited. Uhlaner, Brent and Jeurisse (2010) opined that larger firms, firms from 
more tangible products sectors, family owned firms, and firms with a more innovative orientation have more inclination towards 
manifesting sustainable entrepreneurship behaviours. This is without prejudice to other dimensions of sustainable 
entrepreneurship such as employees (individuals in the firm), suppliers and clients (direct stakeholders) and the larger society. 
These views are in consonance with the resource-based approach of large firms, which perceive large firms as having more 
manpower and financial stability (Naqvi, 2011). Large firms are more exposed to the public, and any attempt to exhibit 
irresponsible behaviours will undermine their survival and reputation. Responsiveness of family firms towards community related 
developmental activities and avoidance of actions that are detrimental to peaceful co-existence (e.g. polluting the environment) is 
a direct consequence of closeness to the local community and willingness to share their prosperity (Oyeku et al 2014; Baron & 
Markman, 2003). 
 
Personality, Management skills, Environmental and Motivation factors 
The key performance indices and extent of growth of an organisation are measures of business success. Triggering factors (for 
example personality and motivation) that propels entrepreneurs into putting on thinking cap on one hand and successful factors 
such as management skills, and educational levels, both formal and informal, on the other hand are crucial to entrepreneurial 
success (Frese, Brantjes & Hoorn, 2002). Dionco-Adetayo therefore, established that motivating factors and personality 
characteristics are positively related in a significant manner. He also established that there is a significant positive relationship 
between motivating factors and management skills and abilities, level of education, environmental forces, and entrepreneurial 
success. Pritchett, Thimany & Seitzinger (2002) emphasised customer services expertise and past experience of the manager as 
being vital to entrepreneurial sustainability and success. 

Cooperative organizations 
Co-operatives organisations come in a number of forms but attempts have been made to produce a commonly agreed position on 
the definition and set of values and principles to harmonise co-operatives world over. The International Co-operative Alliance 
(ICA), a globally recognised federation of co-operative organizations, describe co-operatives as independent associations of 
persons united voluntarily to meet their ordinary economic, social, and cultural needs and aspirations through a jointly owned and 
democratically managed enterprise.  
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To supplement the foretasted  definition of cooperatives, a set of recognised values and principles was also produced in 
observance with ideas that motivated the original founders of the co-operative movement in the nineteenth century. These set of 
values include democracy, equity, equality, solidarity, self-responsibility and self-help. These are central to the purpose of a co-
operative and these values are workable through the application of seven principles, namely:  

1. Voluntary and open membership: Co-operatives organizations' membership are voluntary. This implies that they are open to 
all persons capable of joining and utilisig their services and also prepared to willingly accept the responsibilities of 
membership, devoid of discrimination in gender, social status, race, political affiliation or religious belief.  

2. Democratic member control: Co-operatives organizations are managed through a democratic process that involve all members, 
who actively or through representation, participate in formulating policies and deciding on matters relating to the cooperative 
affairs. Men and women elected as representatives are responsible and accountable to the membership. In demonstration of the 
democratic principle, primary co-operatives members have equal voting rights; one man, one vote, and co-operatives 
institutions at other levels are also structured in a democratic manner.  

3. Member economic participation: Cooperative members contribute equitably to, and democratically control, the capital of their 
cooperative organisation. This is because part of that contributed capital is usually the common property of the members of 
cooperative. Members are usually allowed to receive as compensation, limited sums, if any, on capital subscribed as a 
condition of holding membership. Cooperatives allocate surpluses for any of the five reasons: 

 developing the co-operative,  

 setting up reserves,  

 part of which at least would be indivisible;  

 benefit to members proportionate to their transactions with the co-operative;  

 providing support in other activities as approved by the membership.  

4. Autonomy and independence: Co-operatives are self help organisations owned and managed independently by their members. 
If they are involved in any contractual agreements with other organisations, including governments, or recapitalisation from 
external sources, they are under obligation to comply  with the terms that ensure democratic management by their members 
and maintain their cooperative independence/ autonomy.  

5. Education, training and information: Education and training are provided by co-operatives organisations to their members, 
elected representatives, cooperative managers and cooperative employees for effective contribution to the development of the 
co-operative organizations. One of the focus of the training is to educate cooperative members and the general public, 
particularly young people and opinion leaders, about the character and importance of co-operation.  

6. Cooperation among cooperative organisations: Cooperative organisations provide for their members most effectively and 
support the cooperative agenda by working together through local, regional, national and international structures for greater 
opportunities in cooperative development.  

7. Concern for the community: Cooperative organisations work for the sustainable development of their societies through the 
approved policies or cooperatives by cooperative members. 
 
Cooperative organizations are unique and strategic business models which fit comfortably into existing organisational paradigms. 
This is due to their dual function or relationship of dual benefits in which they simultaneously serve both an economic and a 
social purpose. As noted by Levi and Davis (2008), co-operative enterprises are the unconventional economics entities; too 
socially focused for mainstream economics and business, but too economically focused for the non-profit or 3rd sector. The dual 
function of the co-operative is mirrored by the dual role of its members who are both owner-investors and patrons (e.g. 
customers-suppliers). Nilsson (2001) points to the tensions that this dual role can generate and the impacts that this can have on 
the management of the co-op. Where they place more importance on their patronage role the co-operative will tend to operate in a 
traditional manner. This type I traditional cooperative encounters only minor property rights problems, and is an effective counter 
to market failures. Ownership or shareholder rights are of much less concern to members than their ability to receive the benefits 
that accrue from patronage. 
 
The main goal of a cooperative organisation is to provide satisfactory reward to members by engaging in economic activities or 
intervening in the market environment to close the demand gap (Zeul & Cropp, 2004). Members' benefits can be described in 
economic, social, and psychological context. For example, a cooperative may be poised to provide food produce at low cost for its 
members, as well as support social initiatives in the members’ environment. Many cooperatives also seek to achieve 
environmental objectives at the demand of their members such as the growing number of renewable energy co-operatives. This 
focus on providing maximum benefits of various sorts to members contrasts with the focus in the business-for -profit model of 
enterprise where shareholder benefits are defined exclusively in economic terms. Co-operative’s members, be they consumers, 
workers, or producers, are the owners of the business as well as the users of the goods and services offered. The members assume 
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total responsibility for the success and failure of the cooperative but are entitled to appropriate share of the rewards generated. 
Member ownership ensures that cooperatives are directed towards meeting the needs of members. It is absolutely important that 
founders and members of a cooperative societies understand the rights, roles and responsibilities that ownership of a business 
entails. 

Entrepreneurship factors and development of cooperative organizations 
Several factors significantly contribute to the success of an operation; a review of current literature shows that management 
planning and administrative skills, resource characteristics, type of personality and tendencies, product/service mix, market 
characteristics as well as financial management are major drivers of success for both business and cooperative entities. This part 
of the paper will dwell on these factors and the supporting studies. While some differences may exist between entrepreneurial and 
cooperative enterprises, some of the principles are alike and can be applied for both operations and sectors. 
 
Planning/Administrative Skills 
Keeping records, setting clear goals and business planning are commonly found in any good organization and are typically factors 
that lead to success in entrepreneurship and cooperative businesses (Yeboah, Owens, & Bynum, 2011). Administrative capacities 
largely affect the day-to-day operations of a business and are the means by which success can be achieved. In a study analyzing 
ethnic minority entrepreneurs' management skills were identified as the leading key to success of the enterprises researched 
(Ekanem & Wyer, 2007). Though extremely essential, management capacities are not always recognized for their importance in 
the overall success of cooperatives. Several cooperatives  failed  and obviously did not completely understand their lack of 
managerial abilities that are crucial ingredients for success. Essentially, such cooperative organizations that can learn to develop 
appropriate managerial skills and strategies, while at the same time learning from previous mistakes, are those who will find 
success in their businesses (Ekanem & Wyer, 2007). Management strategies abound that business and cooperative organisation 
operators can apply to smooth the progress of their operations while also mitigating risk; some of these include the forward 
contracting of resource inputs, distributing sales throughout the year, taking part in government programmes and insurance 
policies, and expanding products/services lines (Mishra, El-Osta, & Johnson, 1999). With sufficient understanding of all the 
parameters of one’s business operations, as well as identifying areas of weakness and probable problems is important. For 
example, Titus (2004) research suggests a careful and consistent assessment of company inputs and products demanded by 
customers is a crucial part to business sustenance and success. Several businesses do not have an understandable vision of their 
own strengths, weaknesses, and industry attractiveness that can enhance their operations for success (Hax & Majluf, 1983) and 
also lack a true understanding of their consumer/member demand (Meyer & Schwager, 2007). These factors can lead to 
misplaced opportunities and ultimately business failure if not corrected appropriately. 
 
Managing business growth is an important administrative skill that is also key to the success of businesses operations (Lussier, 
1996). Having sufficient physical and human capital to support growth is just as important as having sufficient capital when 
starting the new enterprise. Businesses go all-out to maintain fixed costs as low as possible throughout their operations, thereby 
allowing for a greater margin to protect firms from unforeseen costs. The error of many enterprises is that the growth of their 
business exceeds the growth of their market share. 
 
Resource Characteristics 
Resource inputs in business are in variance from land to machinery, technology to personnel, materials to expertise and so on. The 
knowledge of how to best utilize these resource inputs is a skill that can greatly improve business performance. An example of 
this is the use of technology and improved operational practices. The adoption of technology is proven successful in specific areas 
that lead to improved productivity and revenues while those cooperatives that failed to implement more efficient technologies 
tend to lose competitive edge. Entrepreneurs with entrepreneurship orientation have a higher probability of success (Frese, 
Brantjes, & Hoorn, 2002). As it is in entrepreneurship, getting sufficient professional assistance while carrying out market 
feasibility, setting business objectives/goals and creating a business plan, receiving adequate training and experience as possible 
in cooperative endeavours would greatly improve operations and the wealth of contributors. Human capital can greatly influence 
business success as much as financial capital. The study analyzing human capital as an independent factor of new venture 
performance, experience, education and training levels of workers were found to be important factors that influenced the survival 
and growth of new businesses (Cooper, wood & Dunkkelberg, 1988). The study of Howard, Fairnie, Schneider, & Litzenberg, 
1990 show that businesses from all sectors and industries want employees that are self-motivated, good communicators, and who 
have positive work attitudes and high ethical standards. Hiring the right persons for the right job, while also aligning employees’ 
vision with the organisation's and understanding of the business with the overall mission and vision of the firm is important when 
aspiring for business success (Thimany, Pendell, Johnson, Seitzinger, & Pritchett, 2011). A cooperative organization’s success 
cannot be independently achieved by singular individual, but rather it has to be the concern of all co-operators to be attained. 
Good human relations skills, business planning, role/task scheduling amongst business members, and clear goals and expectations 
are critical factors to successful venture operations. Many cooperative farm operations in Nigeria at least partially rely on off-farm 
income to provide financial support, stability and insurance benefits as a result of poor business planning. Adoption of proper 
entrepreneurial planning would sustain cooperative organizations beyond the short term period for a successful future. 
 
Personality Type and Tendencies 
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Personal characteristics and personality types are traits that affect interactions of people with others, as well as their ability to 
manage people and processes. Although difficult to forecast, different personality types appear to willingly try their hand at 
creating value through entrepreneurial engagement (Caliendo & Kritikos, 2008). Some studies have suggested that people who 
have high need for achievement and those with problem-solving orientation tend to tilt towards entrepreneurship rather than wage 
employment (D'Intino, Goldsby, Houghton, & Neck, 2007), while in the same vein, experiencing varying degrees of success 
(Caliendo & Kritikos, 2008). Many entrepreneurs are confronted with challenges from the stress of over-commitment in business, 
solitude, social issues and a high sense or need to achieve. Despite these challenges, many are able to employ tactics that allow 
them to overcome their challenges and achieve success in their areas of operations (D'Intino, Goldsby, Houghton, & Neck, 2007). 
When a number of these personality types combine to establish a cooperative organization, a monumental progression in growth 
and development is possible. 
 
People are motivated into particular occupation by several factors. For some it is income that pay their bills; for some, it is interest 
or passion for a particular profession; and yet for others it is chosen lifestyle. These factors are important to consider when 
measuring success in business engagement (Neely, Adams, & Kennerley, 2002). For example, desire and a love for the business 
or cooperative is characteristically common among successful owners and operators. In a study researching cooperative farm 
operations in North Carolina State of United State of America (USA), farms income were found to be less important than 
anticipated in the measure of operation success (Yeboah, Owens, & Bynum, 2011); yet, income is among the simplest methods to 
measure. Many economically developed goals are set to improve income, with the intention that such improvements will increase 
living standards and comfortability of owners. Further studies have indicated that certain social behaviours and competencies 
have a significant direct correlation with the financial success of a business. Accuracy correctly interpreting environmental factors 
that have influence on business and speed in social adaptability were found to relate to financial success in several industries 
(Baron & Markman, 2003). The alignment between person and organization, which is key in cooperative democratic 
management, will also greatly affect not only job satisfaction, but also performance. Close matches between the personal 
characteristics and the responsibilities of being an entrepreneur have also been discovered as factors of success in business. It is 
apparently clear that many social factors play important roles in cooperative development, as both economic and social benefits 
are generally expected. 
 
Product/Service Mix 
Many successful entrepreneurial organizations choose diverse production systems as a means of risk management (Safdar, 
Fisseha, & Ekanem, 2004). Diversified operations and the existence of specialty services/products tend to be more resilient during 
challenging times due to numerous market options available (Yeboah, Owens, & Bynum, 2011). Studies show similar discoveries 
for cooperative businesses. Having widely diversified products/services also tends to broaden a firm’s customer base. A broader 
product variety will increase the probability of a firm’s survival when specialized products markets strengthen (Baptista, Karaoz, 
& Leitão, 2010). For firms with a broad product line, there exist several business strategies available to realize economic benefit. 
Hill and Hoskisson (1987) suggest three strategic options:  

i. vertical integration,  
ii. related diversification, and  
iii. unrelated diversification.  

The easiest of the three types of strategies is related diversification, which allows firm operators to diversify their product line 
using many of the same inputs, processes and technology. This permits ease of entry to the market and typically a broader 
consumer base. Expansion into unrelated products can prove economically beneficial, but should be undertaken with great deal of 
caution, with an attempt to keep fixed costs as low as possible. 
 
Market Features 
Those entrepreneurs using different marketing approaches to achieve improved levels of profitability tend to have a greater 
probability of business success (Safdar, Fisseha, & Ekanem, 2004). In quite a number of cases, higher profitability margins can be 
achieved in direct to consumer markets strategy; however, having multiple market options can prove more benefitial to a 
producer’s overall earnings (Park, 2015). Cooperative organizations that choose to only sell through direct-to-consumer channels 
which is usually limited to cooperative members would report revenues that are significantly less than those cooperatives entities 
that have a more diversified marketing approach. The proximity of a firm to its markets commonly has a huge impact on overall 
business success. In rural settlements, where infrastructure can sometimes be largely lacking, accessibility to one’s market is a 
key factor that can largely influence sales and future contracts (IFAD, 2001). This is of particular concern and interest in 
agricultural engagement, where many cooperative farms/ranches can be sufficiently isolated and distant. Typically, cooperative 
organizations proximity to urban and metro areas do better in comparison to those whose locations are distant and remote. In 
Nigeria, where infrastructure is typically lacking or in dire need of repair, while options are limited and expensive to come by, a 
firm’s location can prove to the greatest factors of success. 
 
Financial Opportunities/Management 
Financial access and the amount of capital contributed to the survival and growth of the business by owner(s) is a key factor for 
business success.  Lack or inadequacy of finance, or the inability to access realistic low-cost financing is a major constraint for 
many businesses, leading them to terminate their pursuit or attempt to create and run their enterprise (Ekanem & Wyer, 2007). 
The moment the firm begins to earn revenue, the persuasion to increase fixed costs should usually be avoided so as to have 
sufficient margin of financing to cover unexpected costs or failures. The seeming synergy enjoyed by cooperative organizations 
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by way of membership contributions significantly place cooperatives in a good financial position.  Controlling the variable costs 
of production and the cost of technology will greatly improve the likelihood of cooperative success. Firms that have firm control 
over their cash operating expenses are more likely to achieve success in comparison to those that do not. Having capital fixed up 
in machinery can greatly constrain a firm’s financial opportunities and operation flexibility. The acceptance and utilization of 
financial management tools that control operational costs and help manage keep debt at optimum level can greatly improve 
success rates of cooperative organizations. 
 
Perceptions 
Perceptions of a business operation’s success can differ significantly depending on one’s interpretation, experience and 
knowledge. Not all entrepreneurs consider revenue and profitability the only measure of business success (Markman & Baron, 
2003). Many business owners consider success as a measure independence or autonomy that an operation has in the marketplace. 
Some consider interest or the degree of passion/love that one feels towards the industry or business that they work in, or operate, 
as being the most important criteria for measuring business success. Other people place a significant value on the lifestyle that 
certain businesses or operations offer to them. While measures of business success differ greatly amongst individuals and 
industries, and while this narrative has been researched by many scholars, the issue of perceptions of business/operation success 
particularly amongst young would-be entrepreneurs is lacking. Perceptions on the worth and/or need of initial investment in 
capital, government support, international markets and exposure, education/training level, prior experience and personal qualities 
would greatly influence membership participation and growth of cooperative organizations in Nigeria. 

Conclusion and Recommendations 
The continues development the rural economy is of great importance for Nigeria’s further overall economic growth and 
development. Entrepreneurship and cooperative activities alike would strengthen the nation's economy, and at the same time 
provide opportunities for advancements of the rural population. The agenda of stimulating economic growth in rural settlements 
will require a great deal of youth encouragement  through empowerment programmes to participate in creative cooperate 
entrepreneurship. This will place the population in a better position to engage in small scale trading, manufacturing, service and 
agricultural operations in cooperative endeavours. 
 
It is becoming increasingly obvious that cooperatives are the key to Nigeria's prosperity in time of cash scarcity. The efforts to 
achieve self-help by co-operators would afford great opportunities to a number of low income earners to engage in productive 
activities. Since past efforts by government to solve economic problems did not yield significant results, there is a need to bring in 
other institutional arrangements such as cooperatives that could help, hence the need to examine the success factors that can drive 
cooperative organizations.  
 

Entrepreneurship has always promoted Cooperative businesses through financial and human resource management with a couple 
of other entrepreneurial skills. However, in spite of the significance of entrepreneurship to cooperative development and national 
growth at large, entrepreneurship is faced with a number challenges which include lack of access to funds and poor infrastructure 
among others. Entrepreneurship will impact cooperative development to a greater extent when concerted efforts are made to 
address these challenges. A reform of the cooperative policy, legal and regulatory framework is needed for effective and efficient 
operations of the cooperative business model in Nigeria.  
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Abstract 
 
Over two years monthly monitoring, four mysid species were collected. Tenagomysis chiltoni and T. novaezealandiae were the most 
common species. Gastrosaccus australis and T. macropsis were rarely recorded. Tenagomysis novaezealandiae was the 
geographically widespread species, occurs in all sites, abundant in east coast. Tenagomysis chiltoni was most abundant in west coast. 
Seasonal patterns in abundance of T. novaezealandiae were less apparent and it differs among sites, it may be attributed to the site-
specific factors. Tenagomysis chiltoni showed a considerable seasonal fluctuation: greatest numbers occurring during winter to early 
summer; lowest abundance during summer to autumn may reflect small scale migration within the stream due to one or more factors. 
It was evident from correlation analysis the physical factors: site, width of the stream, marginal vegetation cover and soil condition of 
the substratum influence the abundance and distribution of mysid species. The chemical factors salinity and temperature also influence 
the species distribution. With the combinations of all these physical, chemical and biological factors influence the species distribution 
and abundance. Kakamatua Stream supported higher mysid abundance, compared to other sites. This sustained by the size of the water 
body and dense riparian vegetation bordering the stream, which providing suitable habitats for mysids. 
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Introduction 
Mysids are crustaceans occupy in a variety of aquatic environments all over the world and are abundant component of the 
zooplankton in estuarine systems (Mauchline 1980). Mysids serve as an important food source for ecologically and commercially 
important fish (Mauchline 1980; Fulton 1982a), play a critical part in the cycling of energy within the system (Webb, 1973; Vilas et 
al., 2008) and are important in the consumption of suspended matter in the detritus-based estuarine food webs (Fockedy & Mees, 
1999). Despite the, worldwide distribution and their ecological significance in estuaries, no comprehensive studies undertaken in 
North Island New Zealand.  

Among the studies on mysids on New Zealand, the major studies on temporal distribution have been undertaken in the South Island 
(Greenwood et al., 1985; Jones et al., 1989; Lill et al., 2011; Bierschenk et al., 2008) and only one in the North Island (Kirk, 1983). The 
highest number of Tenagomysis chiltoni was collected during spring /summer period (September & November) from the Avon-
Heathcote estuary and the lowest numbers through the rest of the months of the year (Jones et al., 1989). Although similar pattern was 
found for T. macropsis in the same estuary, it did not demonstrate any consistent seasonal population cycle (Greenwood et al., 1985). It 
was also suggested by Greenwood et al., 1985 that population fluctuations of this species could be related to differing salinity regimes, 
recruitment rates, breeding aggregation and migration. In the Avon-Heathcote estuary, the highest numbers of T. novaezealandiae were 
caught in September and March but again with little evidence of seasonality (Jones et al., 1989). T. chiltoni populations from selected 
sites of the Waikato River in the North Island recorded highest abundances in late winter and spring and lowest in summer (Kirk, 1983). 
In contrast to that the South Island studies of Lill et al. (2011) and Bierschenk et al. (2008) showed that highest numbers of both T. 
novaezealandiae and T. chiltoni occurred in summer and numbers decreased towards winter. North Island and south Island geographical 
position is completely different, hence there is a contrast temperature variation. Therefore, seasonal differences in abundance of mysids 
in two geographical locations may be due to latitudinal variation in temperature (Mauchline, 1980; Wittmann, 1984; Baldo et al., 2001).  

Spatial distribution study in Auckland region (Punchihewa & Krishnarajah, 2013a) showed that T. novaezealandiae is the dominant 
mysid species along the east coast while T. chiltoni equally dominant with T. novaezealandiae in west coast. Despite the well 
documented spatial and temporal distribution data in other areas of New Zealand, temporal distribution data from the Auckland region is 
absent. Therefore, the present study is to investigate the seasonal variation of mysids on both east and west coast of Auckland region, in 
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order to extend this knowledge in a comparative manner in other geographical regions as well. The results allow comparison to be made 
with South Island studies.  

 
Methodology 
The selected study area is situated on the North Island, the Auckland region. Monitoring to assess temporal variation in mysid 
abundance was undertaken at six out of the 26 surveyed sites at where mysids were encountered: three within Manukau Harbour 
(Kakamatua stream, Mill Bay and Cornwallis), and three on the east coast (Big Manly Bay, Orewa-Nukumea Stream and Okoromai 
Bay) (Table 1, Fig. 1). These six sites were selected because of their relatively high numbers of mysids were recorded during initial 
reconnaissance surveys, (Punchihewa & Krishnarajah, 2013a) and on the basis of site proximity.  

 

Table 1:Qualitative description of the main study sites, New Zealand. 

Study site 
Stream 
width (m) 

 Location  
(GPS) 

Riparian 
Vegetation 

Soil condition 
(substratum) 

1. Kakamatua (WC) 12–14 
 

37°00′S 174°35′E Mainly larger trees, 
grasses and flaxes 

Silt loam 

2. Cornwallis (WC) 2–5 36°59′S 174°36′E Mainly grasses 
and flaxes 

Sandy loam 

3. Mill Bay (WC) 2–3 36°58′S,174°38′E Mainly grasses 
and flaxes 

Silt loam 
 

4. Big Manly Bay     
    (EC) 

10–14 36°37′S  174°45′E Mainly larger trees 
grasses and flaxes 

Silt 

5.Okoromai Bay    
    (EC) 

2–3 36°36′S   174°48′E Mainly mangroves Sandy loam 

6. Orewa-Nukumea 
    Stream (EC) 

14–18 36°34′S   174°41′E Mainly larger trees, 
grasses and flaxes 

Silt 

    WC, west coast; EC, east coast  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1: Main study sites, Auckland region: west and east coasts. 

(a) Kakamatua 
 

(d) Big Manly 
 

(b) Cornwallis stream    

 (c) Mill Bay 

(e) Orewa-Nukumea stream 

 

(f) Okoromai 
B  

West coast                         East coast 
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The general characteristics of each site are described in Table 1 and depicted on plates a–d (Fig. 1); each site was surveyed 
approximately monthly, ± 1 hour from low tide, over a two year period. The samples were taken using a hand held dip net with a 
mouth area of 25 × 20 cm2, and with 500 µm mesh size along an eighty meter transect at the edge of the stream. Samples were taken 
from surface water column and tidal mixing area of the stream, but not much close to the ocean. At each site four replicate surveys 
were undertaken (transects of 10 m length, 10 m apart). All mysids collected, were transferred immediately into separate bottles 
containing 70% ethyl alcohol. Monthly sampling was carried out over two years starting in June 2006 on the west coast and 
September 2006 on the east coast, in selected six sites. At each site surveys took place during day time at low tide. On each sampling 
event, the environmental variables: salinity, pH, dissolved oxygen (DO) and temperature were measured using WTW 3400i Multi-
Parameter Water Quality Field Meter, Geotech Environmental Equipment, USA. In the laboratory total body length (length of rostral 
tip to the telson tip) of mysids were taken using an eyepiece micrometre attached to a light (compound) microscope.  

Statistical Analyses 
Samples collected at each three sites (both west and east coast) at different times of the same day (day time) considered as 
independent samples. The mean and standard deviation of parameters and measurements were calculated. Diversity was calculated 
using Shanon-Wiener diversity index (H). The variation of the parameters and measurements were analysed using one-way and two-
way analysis of variance (ANOVA) considering the site, month and species as factors. The mean separation was done using Tukey’s 
honestly significant difference (HSD). The Principal component analysis (PCA) was performed on the data collected from the study. 
The Principle component analysis was varied out on the data obtained from the study to explore the patterns of mysid distribution or 
taxonomic relationships reflected from the data. 

Relationship between variables may be strongly non-linear and involve high-order interactions. The CART is a modern statistical 
technique ideally suited for both exploratory and modelling such data, but have seldom been used in ecology. Hence, accurate analysis 
is now often seen as a principle objective of species-environment analysis (Steven et al., 2012). CART was used to recognize the best 
environmental parameters which contributed much to the variation of mysid species abundance. CART analysis has been used to 
establish the relationships between species and environment (De’ath & Fabricus, 2000). All the analyses including PCA and CART 
were performed on SPSS PC Version 20 and Minitab version 15 for ANOVA. 

 

Results 
Four species of mysids were collected over the monthly monitoring period. Tenagomysis chiltoni, T. novaezealandiae, Gastrosaccus 
australis and T. macropsis. Tenagomysis chiltoni and T. novaezealandiae were the most common species. Though, other species were 
relatively rare and recorded sporadically. The highest mysid diversity recorded from west coast site Kakamatua (H=0.56) and 
secondly east coast site Orewa (H=0.35), three species in each site.  Lowest diversity recorded from east coast site Okoromai Bay.  

To test whether there is a significant difference between the number of individuals of mysids of both Tenagomysis species in each site 
with respect to months, data were analysed using two-way ANOVA and are given in Table 2. The west coast and east coast sites 
showed that both factors (sites and months) and the interaction of these factors were found to be significant for the number of 
individuals of both species (P ≤ 0.05) (Table 2). 

West coast species 

Tenagomysis chiltoni and T. novaezealandiae were the most common species of mysid found at west coast sites over the monitoring 
period; G. australis was recorded (12 individuals) only once at Kakamatua. The mean abundance of T. chiltoni at all three west coast 
sites differed significantly (P ≤ 0.05) (Table 3) and it was higher at Kakamatua than Cornwallis or Mill Bay (Table 3). Tenagomysis 
chiltoni was the predominant mysid during most months surveyed at Kakamatua, with the number of individuals collected during 
monitoring exceeding those of T. novaezealandiae by a factor of 3. The peaks in abundance of T. chiltoni at Kakamatua site showed an 
obvious seasonal pattern (Fig. 2a). Tenagomysis novaezealandiae was not often collected at Cornwallis and only once it was collected 
at Mill Bay (Fig. 2c). 

 

Table 2: Two-way ANOVA: Synopsis of significance/non significance in variation of the     
                number of individuals of T. novaezealandiae and T. chiltoni in each site with respect   
                to months.  
Species                        Site F value Df Significance/ 

non significance 

T. chiltoni  West coast-Kakamatua//Mill Bay/Cornwallis 
Month  
Site 
Interaction 

 
  3.89  
22.08  
  1.90 

 
11 
02 
22 

           
       s 
       s 
       s 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8316
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              113 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8316    www.ijsrp.org 

T. novaezealandiae                     East coast:Manly Bay/Okoromai Bay/Orewa 
Month  
Site 
Interaction 

 
 4.15  
14.37  
  2.10 

 
11 
02 
22 

           
      s 
      s 
      s 

Df =degrees of freedom, s=significance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
   Fig. 2: Monthly variations in the mean (±SD) abundance (n=4) of                                             
          T. chiltoni and T. novaezealandiae, west coast sites. 
 
A total of 2066 T. chiltoni were collected over a two-year period at Kakamatua. Major peaks in the density of this species were apparent 
during spring (September to November) for both survey years, with secondary peaks being apparent during both winters (June to 
August) (Fig. 2a). The lowest abundance occurred during late summer and autumn (February to May 2007, 2008). One-way analysis of 
variance (ANOVA) showed that the mean abundance of mysids during June and September to December were significantly higher (P ≤ 
0.05) than the corresponding means of February to May (Table 3 & Table 4) at Kakamatua. The mean abundance values during autumn 
months (March to May) were significantly lower than that of the spring months (Table 3 & Table 4). 

A total of 646 T. novaezealandiae were collected over a two-year period at Kakamatua. The greatest number of individuals were 
collected during early winter and late summer (June and February); the least number of individuals from mid-winter to mid-summer 
(July to January 2007/2008) and autumn (March to May 2007) (Fig. 2a). One-way ANOVA showed that the mean abundance values of 
T. novaezealandiae in June were significantly different (P ≤ 0.05) from other months (Table 3 and Table 4). For the other eleven 
months of the year, the mean values were not significantly different. Tukey test showed that the mean abundance in June was 
significantly higher than the rest of the months (Table 3 and Table 4). 

A total of 1003 T. chiltoni were collected over the monitoring period at Cornwallis. Numbers of T. chiltoni were initially low, and 
subsequently fluctuated markedly over the monitoring period; peaks in abundance occurred during winter, spring and early summer 
months in 2007 and 2008, with the least number of individuals caught during late-winter and spring (August to November 2006), 
autumn (March to April 2007 & March to May 2008) and late-winter (August 2007) (Fig. 2b), although there is no clear, recurring 
apparent seasonal trend. One-way ANOVA showed that the mean abundance of T. chiltoni at Cornwallis was significantly greater in 
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December and January (P ≤ 0.05); March, April and August mean abundance values were significantly lower than those of December 
and January (Table 2 & Table 3). A total of 44 T. novaezealandiae were collected from Cornwallis in November and December 
(2006), January and February (2007) and June 2008 (Fig. 2b).  
A total of 277 T. chiltoni were collected at Mill Bay during the survey period. Abundance of this species at this site was low at all 
times, with the exceptions of spring (November 2006) and winter (June 2007) (Fig. 2c). One-way ANOVA showed that the mean 
abundance values were significantly different (P ≤ 0.05) among months (Table 2). According to Tukey test mean abundance value of 
April was significantly lower than those of June, July and November (Table 3). Only three T. novaezealandiae were collected from 
Mill Bay, during July 2006.  

 

East coast species  

Tenagomysis novaezealandiae was the prevalent species of mysid on the east coast; on several occasions G. australis occurred at Big 
Manly Bay (seven individuals) and Orewa-Nukumea stream (two individuals), all individuals were brooding females; T. macropsis 
occurred at Orewa-Nukumea stream on one occasion (September 2008) and all the 52 individuals were brooding females.  

Temporal variation in mean abundance of T. novaezealandiae at the three east coast sites manifested no recurring pattern, although 
during December the abundance was high at all sites. T. novaezealandiae was present for the duration of sampling at Big Manly Bay 
and Orewa-Nukumea Stream. The mean abundance values of T. novaezealandiae at Big Manly Bay were significantly higher than 
Okoromai Bay and Orewa-Nukumea Stream (P ≤ 0.05) (Table 3).      

A total of 1238 T. novaezealandiae were collected during the monitoring period at Manly Bay. Maximum numbers occurred during 
mid-summer (January 2007), the least during late-autumn (March, April 2008) and late-summer (February 2008) (Fig. 3a); peaks in 
abundance occurred during spring, early summer and winter, although clear inter-annual trends were not apparent. One-way ANOVA 
showed that the mean abundance values were significantly different (P ≤ 0.05) among months (Table 2 and 3). Tukey test showed that 
the mean abundance during January was significantly higher than those between February and November (Table 2 and 3). 

Table 3: Synopsis of significance/non significance in variation of the number  of 
                individuals of mysids (mean±SE) among months and in different sites. 
 
  Species Site F value Df Significance  Mean± SE 

West coast T. chiltoni Kakamatua 16.03 11            S 22.58±2.53a   
Cornwallis  3.98 11            S 11.41±1.61b  
Mill Bay  3.67 11            S 2.95±0.15b 
All three sites 42.68   2            S  

T. novaezealandiae Kakamatua  4.31 11            S  
East coast T. novaezealandiae Big Manly Bay 10.69 11            S  14.49±1.43a   

Okoromai Bay 15.14 11            S 5.93±1.17 b 
Orewa Stream 23.71 11            S 5.26±0.30 b 
All three sites 21.91   2            S  

s = significance at P ≤ 0.05, df =degrees of freedom.SE = standard error, Different letters show where the significant difference is evidence.  
 
A total of 555 T. novaezealandiae were collected during the monitoring period at Okoromai Bay and demonstrated one annual 
population peak (Fig.3a). Maximum abundance occurred in spring and early summer (September to December). Mysids were not 
encountered at Okoromai Bay between February and May (late summer and autumn) during 2007 and 2008. The mean abundance of 
T. novaezealandiae in September to December were significantly higher than that of February to June (P≤0.05) (Table 2 & Table 3). 

A total of 464 T. novaezealandiae were collected during the monitoring period at Orewa. Abundance of this species at this site 
demonstrated seasonal variation, with recurring maxima in the numbers during summer and winter (Fig. 3c), and minima during 
autumn and spring. One-way ANOVA showed that the mean abundance values were significantly different (P ≤ 0.05) among months 
(Table 2): March to April and June to November mean values were significantly lower than December to February and May (Table 3). 
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Fig. 3: Monthly variations in mean (±SD) abundance (n=4) of T. novaezealandiae, east coast    
           Sites/ 
 
 
Table 4:Variation in the number of individuals of T. chiltoni and T. novaezealandiae     
                  (mean±SE) recorded from different sites, during monitoring period. 
                      T. chiltoni                T. novaezealandiae     

Month  Kakamatua 
Mean±SE 

Cornwallis 
Mean±SE 

Mill Bay 
Mean±SE 

Kakamatua 
Mean±SE 

Manly Bay 
Mean±SE 

 Okoromai Bay 
Mean±SE 

Orewa 
Mean±SE 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

25.50±3.30 
  3.13±1.22b  
  1.13±0.52b 
  3.00±1.02b 
  1.88±0.61b 
35.63±4.02a 
16.00±3.08 
17.63±1.82 
35.63±6.42a 
46.25±9.91a 
56.00±8.12a 
29.25±2.34a 

23.00±5.02a  
10.75±0.96 
  2.50±0.96b  
  2.00±1.24b 
  7.13±2.42 
12.13±2.42 
  8.25±1.46 
  3.63±1.21b 
  9.88±2.97 
18.88±6.43 
16.75±5.42 
22.00±5.67a 

1.50±0.96 
2.38±1.02 
1.38±0.73 
0.88±0.58b 
2.63±1.10 
5.38±0.78a 
4.88±0.72a 
4.00±0.57 
2.50±0.63 
3.25±0.73 
4.88±0.95a 
1.75±0.56 

6.00±1.58 b  
9.75±0.90 b  
4.25±0.56  b 
4.75±0.53  b 
5.63±1.03  b 
29.00±11.3a 
7.50±2.20 b 
4.13±0.79 b 
3.25±1.10 b 
3.38±0.84 b 
2.38±0.63 b 
3.75±0.59b 

39.50±1.44 a 
5.38±1.25b  
3.63±0.75 b 
7.13±2.13 b 
12.75±3.43b  
10.25±1.26b  
3.63±0.63b  
21.38±6.73b  
22.25±2.40b  
12.75±2.27b  
8.63±1.65b  
26.63±4.09 

3.50±0.5b 
0.00±0.0b  
0.00±0.0b  
0.00±0.0b  
0.00±0.0b  
0.38±0.2b 
1.88±0.77b 
4.25±0.77b 
14.25±1.29a 
11.88±2.52a 
14.88±4.42a 
20.13±2.89a 

10.25±1.03a  
11.25±0.92a  
3.75±0.70b  
2.25±0.53b  
9.25±1.73a 
4.25±0.59b  
3.25±0.56 b 
1.25±0.31b 
1.13±0.40b 
2.25±0.62b  
2.38±0.50b  

11.88±0.64a 
SE = standard error, Different letters show where the significant difference is evidence 
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Factors effect on mysid species distribution and their abundance    
 
1. Correlation coefficients 

The correlation among the environmental parameters, site conditions on mysid species and their abundances is shown in Table 5. This 
indicated that mysid abundances correlated with site (p ≤ 0.01), width of the stream and vegetation (p ≤ 0.05) whereas species 
distribution correlated with site, salinity (p ≤ 0.01), width of the stream, vegetation, soil condition and temperature (p ≤ 0.05).  

Table 5: Correlation coefficients (r) of bivariate analysis of site conditions, enviromental factors    
                on mysid species and their abundance.   
 
 site Stream 

 width 
Vegetation  Salinity  Temp  Soil pH 

Abundance 0.327*        0.302** 0.273** -0.053 0.03 0.111 -0.112 

Species 0.433** 0.170* 0.164* 0.255** 0.137* 0.213* 0.118 

* Significant at P ≤ 0.05 level,** Significant at P ≤ 0.01 level, Temp = Temperature 

 

2. Classification and regression analysis (CART)  

The results of classification and regression analysis of distribution of mysid species within monthly survey sites is shown in Fig. 4. It 
shows that salinity and temperature contributed much to the variation of the abundance of T. chiltoni and T. novaezealandiae. Based 
on the salinity, root node of the dendogram is split into two child nodes (Node 1 and 2). Node 1 includes 40.3% of T. novaezealandiae 
and 60.7% of T. chiltoni.  The left branch of the right node of the dendogram (Node 2) further split into two child nodes (Node 3 and 
4) based on temperature. The Node 3 included 34.6% of T. novaezealandiae and 65.4% of T. chiltoni and Node 4, represented 57.8 % 
T. novaezealandiae and 41.4% T. chiltoni. The results of the analysis revealed that the salinity and the temperature are playing the 
major role in the distribution of the mysid species in New Zealand.  

 

 
Fig. 4:Classification and Regression Tree analysis, of the distribution of mysid species             
           within monthly survey sites, New Zealand. Legend: tem, temperature. 
 

3. Principle component analysis 
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The distribution of mysid species in sites is shown in Fig. 5 & 6. The biplot produced by plotting PCA1, PCA2 and PCA3 and PCA1 
with PCA 2 indicated a pattern of distribution in which species were overlapped considerably. However, both T. chiltoni and T. 
novaezealandiae showed a wider distribution in the plot indicating a trend which reflects site specificity (Fig. 6). The site-wise 
plotting of PCA1 and PCA2 (Fig. 6) showed that the New Zealand mysids were area specific in their distribution. The trends those 
reflected from the Fig. 6 (B) indicated that the sites distributed in the plot of PC1 with PCA 2 were not well-separated. However, 
Orewa and Kakamatua sites showed a weak trend of deviation and indicated a widest distribution in the plot showing its geographical 
position. 

 

 

 

 
Fig. 5: Distribution of New Zealand species produced by Principle component analysis.  
           A) 3D plot for species using Principle components 1, 2 and 3. 
          B) Biplot for species using Principle components 1, 2 
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Fig. 6: Distribution pattern of New Zealand sites, in relation to mysid species, produced     
            by Principle component analysis.  
                      A) Biplot for species in relation to sites using PCA 1 and 2. 
                       B) Biplot for distribution pattern of sites using PCA 1 and 2 
 

Seasonal variations in body length  

Total body length (TL) is a standard measure of size in mysids. In most of the months higher frequencies of T. chiltoni were recorded 
around the length of maturity (9–10 mm). The higher length classes 16–16.9 mm and 17–17.9 mm were recorded only from June to 
December for both years. During most of the months higher frequencies of T. novaezealandiae were recorded around the length of 
maturity (5–6 mm). The higher length classes 9–9.9 mm or 10–10.9 mm recorded only from September to November 2006 and 
August to September 2007.  

To investigate the seasonal differences of body length, adult mysids of T. chiltoni and T. novaezealandiae from the pooled data were 
considered (monthly basis over a two-year period). The one-way ANOVA indicated that there is a seasonal difference in body length 
of mature males and females of both species (Table 6). Mean body length of both sexes of T. chiltoni and T. novaezealandiae differ 
significantly throughout the seasons (P ≤ 0.05) (Table 6). The mean lengths of adult female T. chiltoni among all the seasons differ 
significantly except from that of spring and winter (Table 7). The mean adult body length of T. chiltoni female was highest in spring 
(13.76 mm), moderate length in winter (13.58 mm) and lowest in summer and autumn (12.44 mm & 11.78 mm respectively). During 
winter and spring, mean lengths of both female T. chiltoni and T. novaezealandiae differed significantly from summer and autumn 
lengths (Table 7). Mean length of male T. chiltoni, during winter differed significantly from spring and summer lengths (Table 7). 
Summer lengths of female T. novaezealandiae are significantly different from autumn lengths (Table 7). The lengths of male T. 
novaezealandiae in winter and spring differed significantly from length of autumn and summer. Accordingly, the mean adult body 
lengths of T. novaezealandiae (both sexes) and T. chiltoni (female) were greatest in spring and winter (Table 6). The largest T. chiltoni 
female (18.52 mm) was found in October 2006, while largest male (16.00 mm) was found in November 2006 at Kakamatua. Both 
largest female (10.32 mm) and male (8.56 mm) T. novaezealandiae was recorded in October 2006 from Big Manly Bay. 

Table 6: Significance/non significance in variation of adult body length of T. chiltoni and                  
             T. novaezealandiae among seasons. 
 Sex T. chiltoni  T. novaezealandiae  

  F value            df          Significance F value        df    Significance 
 Female   48.60            3               s 48.00           3  s 
 Male       6.23           3               s 23.61           3                  s 
s = significance at P ≤ 0.05, df =degrees of freedom. 
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Table 7: Descriptions of variation of adult body length of T. chiltoni and T. novaezealandiae     
               (mean±SE) in different seasons.  
Season  T. chiltoni  T. novaezealandiae  

 Mean±SE          
(Female) 

 Mean±SE    (Male) Mean±SE (Female) Mean±SE             (Male) 

 Winter 13.58±0.11a  11.82±0.09a   7.23±0.07a   6.58±0.10a  
 Spring 13.76±0.08a  11.43±0.07b   7.25±0.05a    6.51±0.06a  
 Summer  12.44±0.01b  11.37±0.12b   6.53±0.03b   6.02±0.04b  
 Autumn 11.78±0.25b 11.72±0.24  6.92±0.06b   5.92±0.09b  
SE=standard error, df=Degree of freedom 
Discussion 
The variation of species abundance observed in different sites indicated that there was a higher fluctuation of abundance of T. chiltoni. 
The seasonal variation of T. novaezealandiae was not much evidenced but it was observed in Okoromai Bay, a smaller water body. 
This finding agrees with the conclusion made by Jones et al. (1989). The disappearance of T. novaezealandiae during January to May 
and reappearance in June in both years at Okoromai Bay site is a unique situation for the site. The possible explanation of this 
phenomenon would be the migration of T. novaezealandiae from refugia where it finds shades and colder temperature in the stream or 
nearby waters. However, T. novaezealandiae occur throughout the year in other east coast sites as well as Kakamatua on the west 
coast, with their year-round breeding. Therefore, seasonal abundance of T. novaezealandiae differs among sites, and it may be 
attributed to the site-specific factors.  

Considerable seasonal variation in abundance of T. chiltoni is reported for Kakamatua populations. As a generalisation, two recurring 
seasonal peaks in abundance were apparent: during winter, and again during spring to early summer; during late summer and autumn 
mysid abundance generally decreased. This is similar to North Island study (Kirk, 1983), findings for T. chiltoni populations from the 
Waikato River, which showed the highest abundance in late winter and spring and lowest in summer. However, the North Island 
results contradicted with the research undertaken in South Island, where mysid abundance reached maxima in summer, with the 
decrease in abundance towards winter (Jones et al., 1989; Lill, 2011; Bierschenk et al., 2008). Seasonal differences in maximum 
abundance of T. chiltoni may well be a function of a latitudinal variation in temperature (Mauchline, 1980; Wittmann, 1984; Baldo et 
al., 2001) between these two geographic extremes. Due to latitudinal differences, South Island (Latitude 45.1527° S, 169.8926° E) 
summer temperatures almost identical to spring temperatures in Auckland (latitude 36.8485° S, 174.7633° E) and winter temperatures 
are very low compared to North Island. North Island maximum summer temperatures recorded during the study is 25°C. This gives 
the opinion of that T. chiltoni population avoid extreme temperatures (high or low).   

The environmental parameters vary over time within each site (and between sites). This is important as estuaries are transition 
environments with strong environmental gradients that often determine species distribution. In addition, these environmental 
parameters determine the availability of food as well as appearance of other faunal species competing for the same habitat. This may 
lead to biological factors (other than environmental factors) to become operative in the sites and these biological factors also are likely 
to be contributing to the fluctuations in the mysid abundance. Seasonal variations in the abundance of T. chiltoni populations at 
Kakamatua seem to be multi-factorial. During the extensive breeding periods, from winter to early summer, there were peaks of 
species abundance. The decline of mysid abundance during summer to autumn could be discussed in relation to the increase in the fish 
and their migration. The predation of mysids by the fishes (Webb, 1973; Griffiths, 1976; Hayes & Rutledge, 1991; James & Unwin, 
1996) may be an important biological factor. This supported by the finding of the trophic analysis using stable isotopic analysis, 
concluded that Galaxius maculates predation on mysids at this site (Punchihewa & Krishnarajah, 2013b). There were evidences that 
extensive fish migration to inland waters and as well as upstream and downstream migrations (McDowell & Elton, 1980; McDowell et 
al.,1994) took place during summer to autumn (personal observations). It was evident from correlation analysis that site, stream width, 
vegetation cover and soil condition of the substratum also influence the abundance and distribution of mysid species. Changes in 
abundance of mysids at Kakamatua site over seasons may reflect small scale migration within the stream due to one or more factors.   

Another possible explanation that can be put forward to explain the decrease in the mysid abundance in the study sites could be the 
increase of the temperature during summer. The increased temperatures could cause a lowering of the survival of mysids (Rudstam et 
al., 1999; Yamada & Yamashita, 2000; Fockedey et al., 2006), thus leading to a decline in T. chiltoni abundance during late summer 
to autumn for which high temperatures were recorded for the site. However, seasonal variation of temperature may indirectly 
influence through other environmental parameters, for instance increase in temperature lead to increased evaporation which in turn 
cause an increase in salinity.  

During two years survey, it was apparent that mysid abundance was significantly higher in Kakamatua compared to the other five sites 
in Auckland region. Among the other sites, the prominancy of this site was due to the larger size of the water body and associated 
mature and dense riparian vegetation sheltering the edge of the stream, which may provide micro habitats to meet the conditions of 
their habitat requirement. At summer temperatures, it was observed that mysids were abundant around the shady banks of the stream, 
as the observation made by Chapman and Lewis (1976). Unavailability of brooded females at Kakamatua site during late summer and 
autumn is an important point for concern. However, the largest individuals collected during June to December indicated that they were 
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born during summer and autumn (Jan. to May). It is reflected that these summer and autumn cohorts probably migrate within the 
stream to avoid the unfavourable conditions prevailing in the study site (during Jan. to May) and they return to their original habitats 
when conditions become favourable (during June). This is suggested that Auckland mysids are avoiding higher temperatures. The 
largest individuals always recorded in spring may be due to the intermediate temperatures is more favourable for their survival and 
development  

Cart results show that T. novaezealandiae occurred within a wider range of salinity than T. chiltoni and also agree with that T. 
novaezealandiae has wider geographical distribution due to wider salinity tolerances (Punchihewa & Krishnarajah, 2013a). Therefore, 
it’s clear that salinity is a key distributional factor for both Tenagomysis species. Finally, it was evident that temperature, salinity and 
site-specific factors (stream width, marginal vegetation and soil condition influence the distribution of mysid species.  

Conclusion 
Tenagomysis chiltoni showed a considerable seasonal fluctuation while seasonal patterns of T. novaezealandiae were less apparent 
and it differs among sites. With the combinations of physical factors (site, width of the stream, marginal vegetation cover and soil 
condition of the substratum), chemical factors (salinity and temperature) and biological factors (fish predation) influence the species 
distribution and abundance. Kakamatua Stream supported higher mysid abundance, compared to other sites due to its size of the water 
body and dense riparian vegetation bordering the stream, which providing suitable habitats for mysids. The lack of clear pattern due to 
the different sizes of the water bodies and sample size might change accordingly.  
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Abstract- The quest to harness the vast species of 

microorganisms inherent in waste dumpsites in Calabar 

metropolis for bioremediation of hydrocarbon polluted sites 

formed the focus of this study. Three bacterial species isolated 

fromLemna dumpsite, Calabar were identified and characterized 

as Chromobacterium violaceum, Bacillus subtilis and 

Micrococcus luteus using standard microbiological procedures. 

The bacterial isolates were then investigated for their 

hydrocarbon degrading potentials by subjecting them to 5 days 

fermentation programme in a continuous agitation using three 

hydrocarbon substrates (Kerosene, diesel and petrol). The results 

obtained surprisingly revealed Chromobacterium violaceumas 

the best hydrocarbon degrader as it uses mostly petrol and 

kerosene as its most favorable carbon sources in the order petrol 

> kerosene > diesel.Bacillus subtilis were more prolific in 

degrading diesel and kerosene than petrol in the order Diesel > 

kerosene > petrol, while Micrococcus luteus was observed as the 

least hydrocarbon degrading bacteria species amongst the 

isolates as they tend to adapt slowly to the three different 

hydrocarbon substrates used.The high presence of these bacterial 

species in decomposing solid waste, dumpsite leachates and soil 

depicts their ability to biodegrade mixed volumes of 

heterogeneous wastes comprising both organic, inorganic and 

most times hydrocarbon fractions inherent in the wastes. These 

however are attributes for the hydrocarbon degrading potentials 

of organisms isolated from such dumpsites when employed for 

bioremediation studies. Hence the need explore these bacterial 

species for large scale oil clean-up exercise in the field. 

 

Index Terms- Chromobacterium violaceum, Bacillus, 

Micrococcus luteus,Lemna dumpsite 

 

I. INTRODUCTION 

unicipal solid waste dumpsites harbors a verse diversity of 

microorganisms most of which are hydrocarbonoclastic 

with great potentials to biodegrade different fractions of 

hydrocarbons. Hydrocarbons in the Environment are biodegraded 

primarily by bacteria and fungi (Leahy et al., 1990).  

 

In Calabar as well as other parts of Nigeria and to a larger extent 

most developing countries, the metropolis are littered with 

wastes of various kinds; garbage, plastics, bottles, disposable 

cups, discarded tires and even human and live-stock faces 

(Bassey et al., 2015). These wastes are aesthetically unpleasant, 

constitute eyesores, produce unpleasant odor especially 

decomposed by bacteria. These dumpsites thus constitute a 

habitat for vector and other nuisance organisms capable of 

transmitting or causing diseases such as typhoid, infantile 

diarrhea and cholera in humans and animals. Waste dumpsites 

refer to areas or land sites where material wastes from several 

sources and processes (domestic, industrial, etc) are deposited. 

Waste dumps include both municipal solid wastes and industrial 

wastes including liquid effluents containing heavy metals 

(Olanrewaju, 2002).  

          Waste dumpsites provide a rich source of microorganisms 

most of which are pathogenic and also hydrocarbonoclastic 

(Odeyemi et al., 2011). Activities involving the disposal of solid 

wastes even if properly controlled with proper precautionary 

measures adopted may have adverse impact on the environment 

especially air since most of the dumps are open. 

          Microorganisms present in the waste example; 

Chromobacterium violaceum, Bacillus sp and Micrococcus sp 

use the waste as a food source. Under anaerobic conditions 

typical in most dumps, these microorganisms convert the organic 

material in the waste to methane and carbon dioxide. These gases 

rise through the dump and escapes into the atmosphere. The 

presence of large amounts of these gases in uncontrolled 

environment may subsequently lead to global warming and other 

environmental challenges. 

          The major objective of this study was the isolation of 

bacteria present in Lemna Dumpsite in Calabar, Nigeria and 

determining their level of hydrocarbon degrading potentials for 

environmental management processes such as bioremediation. 

 

II. MATERIALS AND METHODS 

The study area and sampling site 

          The study area is Calabar municipality which is located 

between latitude 4
0
13’ E and 5

0
15’ E and longitude 8

0
15 S and 

8
0
21’S in Nigeria. The area is characterized by wet and dry 

M 
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seasons with high annual rainfall in the range of 350 – 400mm, 

and run-off estimated to reach 90%. It has mangrove vegetation. 

The sampling site was an open dump, popularly called Lemna 

dumpsite and located in IkotEffangaMkpa ravine, in Calabar 

municipality. The ravine is located North-East of Calabar 

municipality. It is bounded on the south by Eburutu Barracks 

which is a residential area. Its topography is plane except a few 

slopy terrain which ends in the ravine. The waste dumpsite is 

managed by Patson Environmental Services Limited (PESL) and 

receives wastes on daily basis. Most of these disposed wastes are 

mainly domestic and market wastes. The waste dump has an area 

of about 3,265m
2
 and close to a small stream and river used as 

water board intake and many households within the area for 

domestic services. 

 

 

 
PLATE 1: map of study area showing sampling site in Calabar Municipality 

Source: GIS Unit, University of Calabar, 2012 
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III. SAMPLE COLLECTION  

Solid waste sample collection  

          A large wooden spatula that had been properly rinsed with 

sterile distilled water was used to collect the decomposing wastes 

into sterile glass Petri dishes and sealed with masking tape and 

properly labeled. The samples were labeled with the 

abbreviations SW1, SW2, SW3, and SW4. These samples were 

collected from the Ikot–EffangaMkpa dumpsite of Calabar 

metropolis. The entire samples were then taken to the laboratory 

for analysis or stored in a refrigerator at 4
O
C until they were 

needed for analysis. 

 

Soil sample collection 
          With the aid of a garden rake, the wastes were removed to 

expose the soil under the waste dump from where waste and 

leachate samples would be collected. The soil sample were taken 

at about 15cm depth with the use of a hand-driven auger and then 

taken to the laboratory in labeled polythene bags in ice-cold 

boxes at approximately 4
0
C for both microbiological and 

physicochemical analysis. A control sample was taken from a 

location bout 500 meters away from the dumpsite. 

 

Leachate sample collection  

          The method described by Basseyet al., 2015 was 

employed. Here the PVC pipes were bought and cut into four 

parts, each of 1m  and 0.5m in length. The base end of each pipe 

was permanently sealed with a pipe cover and an adhesive while 

the top ends were just fitted with pipe covers. The pipes (both 1m 

and 0.5m length) were perforated evenly at considerable 

distances from their base ends to allow for water percolation and 

collection. The whole pipe lengths were then buried into an 

already dug ground in each sampling point with small allowances 

at the top for access to top ends (which were only temporarily 

sealed). The dug out soil and wastes were replaced back to the 

ground and made to properly cover the pipes. This was left for a 

period of three to four (3-4) weeks before sampling for the 

percolated leachates. Sterile enema pumps were used for the 

leachate collection into sterile bottles and labeled properly as L1, 

L2, L3 and L4 respectively. The samples were then taken to the 

laboratory for microbiological and physicochemical analysis or 

stored in the refrigerator maintained at 4
0
C until required for 

analysis.  

 

     
PLATE 2: Perforated PVC pipes used for sampling of leachates from the dumpsite 

 

Isolation, identification and confirmation of organisms 

          For decomposing solid waste (DSW) and dumpsite soil 

sample (DS) One gram (1g) was dissolved in 9ml sterile distilled 

water. From the solution, ten-fold serial dilutions in the range of 

10
-1

 – 10
-9

 were prepared (Atlas and Bartha, 1992; Ejaet al., 

2006, Bassey et al., 2015). One milliliter (1ml) aliquot  of the 

sample dilution from 10
-4

 – 10
-6

 was then seeded into sterile Petri 

dishes and total heterotrophic bacterial count was determined by 

pour plate technique using tryptone soy agar (APHA, 1998). For 

the recovery of aerobes, tryptone soy agar was used while 

tryptone soya supplemented with 1%(w/v) cysteine 

hydrochloride (BDH Chemicals, U.K) was used for the recovery 

of anaerobes. Aerobic cultures were incubated at 35°C for 48 

hours while anaerobic cultures were incubated in Baird and Tat-

lock anaerobic jar at 30°C for (48 to 72 hours. Visible colonies of 

between 30–300 were multiplied by the reciprocal of the dilution 

factors and recorded as colony forming units per gram (cfu/g) of 

waste.Characteristic colonies on the tryptone soy agar were 

picked by a sterile wire loop and streaked on nutrient agar and 

incubated at 37°C for 48 hours. This was repeated until pure 

cultures were obtained and preserved at 4°C in agar slants for 

biochemical identification. The bacteria isolated are then 

identified using Bergey’s Manual of Determinative Bacteriology 

(Buchanam and Gibons, 1974). 

 

Hydrocarbon Utilizationand Growth Experiment  

          Distinct colony of the confirmed test organisms were 

subcultured unto nutrient broth in universal sterile bottles and 

incubated at bench for 16-24hrs to obtain viable colonies. 

Turbidity of the broth was thereafter determined. Hydrocarbon 

utilization by the test bacterial species with respect to the 

petroleum fractions used (kerosene, diesel and petrol) were 

determined using colony forming unit and optical density for a 
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fermentation period of 5 days in flasks subjected to vigorous 

agitations. 

          Minimal salt brothThe enrichment procedure as described 

by Nwachukwu (2000) was used in the estimation of 

hydrocarbon utilizers. A minimal salt broth containing 2.0g of 

NA2HPO4, 0.17g of K2SO4, 4.0g of NH4NO3, 0.53g of 

KH2PO4, 0.10g of MgSO4, 7H2O and 5.0g of agar – agar 

dissolved in 1000ml of distilled water was prepared. The solution 

was sterilized by autoclaving. Twenty-eight test tubes were 

sterilized and placed in test tube racks, 

 

IV. RESULTS AND DISCUSSION 

          The frequency of occurrence of the three bacterial species 

isolated from Lemna waste dumpsite soil (DS), decomposing 

solid waste (DSW) and leachate sample (LS) are presented in 

table 1. Identification of the isolates as Bacillus subtilis, 

Chromobacteriumviolaceum and Micrococcus luteuswas done 

using Bergey’s Manual of determinative Bacteriology as revised 

by Buchanam and Gibbon (1974). 

          The optical densities for Chromobacteriumviolaceumwhen 

subjected to fermentation in three different hydrocarbon fractions 

shows that the bacterium utilizes petrol and kerosene better than 

diesel fraction in the order petrol>kerosene>diesel with optical 

density of  Fig. 1.  

          Represented in Fig. 2 are the optical densities in 

absorbance for Bacillus subtilis 

 

 

Table 1: Frequency of occurrence of bacterial species isolated from Lemna waste dumpsite 

 

Bacterial isolates DS DSW LS 

Bacillus subtilis 52(41.27%) 30(28.85%) 36(47.37%) 

Chromobacteriumviolaceum 53(42.06%) 44(42.31%) 30(39.47%) 

Micrococcus luteus 21(16.67%) 30(28.85%) 10(5.68%) 

Total  126 104 76 

DS= dumpsite soil, DSW= Decomposing solid waste, LS= Leachate sample 

 

 
 

 

Figure 1: Graphical representation of optical density of Chromobacteriumviolacium grown in different hydrocarbon 

substrates. 
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Figure 2: Graphical representation of optical density of Bacillus subtilis grown in different hydrocarbon substrates. 

 

 
 

 

Figure 3: Graphical representation of optical density of Micrococcus spgrown in different hydrocarbon substrates. 
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Figure 4: Bar chart showing Colony Forming Units of Chromobacteriumviolaceumgrown in different hydrocarbon substrates. 

 
 

Figure 5: Bar chart showing Colony Forming Units of Bacillus subtilis grown in different hydrocarbon substrates. 

Incubation period in days 

Incubation period in days 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8317
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              128 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8317    www.ijsrp.org 

 
 

Figure 6: Bar chart showing Colony Forming Units of Micrococcus luteus grown in different hydrocarbon substrates. 

 

V. DISCUSSION 

          Oil exploration in most parts of the world has impacted 

both positively and negatively on microbial flora and fauna and 

the environment at large. The need to reduce the negative 

impacts of hydrocarbon pollutants and contaminants in the 

environment has long provoked researchers on studying 

hydrocarbon degradation using a consortium of microorganisms 

that possess hydrocarbon degrading abilities. Microorganisms 

inherent in waste dumpsites are major components of microbial 

food web, biochemical cycles and energy flow. Most of these 

microorganisms are highly involved in  wastes biodegradation 

and emissions of core greenhouse gases (Carbondioxide, 

methane and nitrous oxide) into the environment with high 

potentials of global warming (Bassey et al., 2016). Their 

biodiversity is determined largely by the anthropogenic and 

natural variability of physicochemical indices (Unimke et al., 

2014; Bassey et al., 2015).  

          In this study, the results obtained showed that most of the 

microbial species isolated from Lemna waste dumpsites were 

capable of degrading hydrocarbons, though with varying levels 

of efficiency. Chromobacterium violaceum displayed 

characteristic activity as the best hydrocarbon degrader in the 

range of petrol>kerosene>diesel as shown in Figure 1. The result 

also indicates that Bacillus subtilis were excellent in diesel and 

kerosene degradation than petrol in the range of 

diesel>kerosene>petrol as shown in Figure 2. In another study by 

Bassey et al., 2015, C. violaceum was rather seen as a degrader 

of broad spectrum beta lactam antibiotics including cefotaxime, 

ceftazidime and cefuroxime as against the present study were the 

organism displayed a characteristic ability in degrading all the 

fractions of hydrocarbons used. The presence of these 

hydrocarbonoclastic bacteria in mostly decomposing solid waste 

(DSW) of Lemna dumpsite heavily laden with disposed oil cans 

and used engine oils is an indication of their persistence and 

utilization of these fractions of oil as their carbon source over 

time. However, C. violaceum isolated from an environment 

without a history of oil spill may not be an active hydrocarbon 

degrader unlike Bacillus sp and Micrococcus sp with much 

published literatures as efficient hydrocarbon degraders (Uaboi-

Egbenni and Olanipekun, 2006). The isolation of C. violaceum in 

decomposing solid waste (DSW) and dumpsite leachates (DSL) 

was first reported in 2015 by Bassey et al.,. Their re-isolation in 

same dumpsite confirms their abundance and possibly their 

affinity to both organic and inorganic substrates that constitute 

the heavy pile of waste in the dumpsite.  

          Furthermore Micrococcus luteus had the least potential of 

degrading hydrocarbon displaying a characteristic slow rate of 

adaptation to the 3 substrate applied as shown in Figure 3. The 

varying levels degradative capability shown by the isolates could 

be attributed to molecular differences as well prior exposure.  

In this study the microbial load were significantly high and 

varied with samples (dumpsite soil, decomposing solid waste and 

leachate sample) as shown in Table 1. The occurrence of the 3 

genera of bacteria indicates their active role in environmental 

self-sustainability. Biogeochemical cycling and carbon flux, 

especially in the study site (Lemna waste dumpsite, Calabar). 

The decomposition of organic and inorganic wastes provides 

high level of nutrients making dumpsites among the most 

productive microbial habitats in the world. Chromobacterium 

violaceum displayed characteristic reduction in colony forming 

unit (cfu) in relation to duration of incubation in descending 

order from day 1-5 as shown in Figure 4. This observation could 

be attributed to factors such as nutrient depletion and other 

environmental factors. Careoeto et al., (2004) and Bassey et al., 

(2016) reported that three sets of genes related to arsenic 

resistance, cyanate degradation, and acid dehalogenation are 

found in the C. violaceum genome and could be explored 

biotechnologically for both environmental pollution control and 

bioremediation. In another study, Tiku et al., (2016), Bassey et 

al., (2015) and Okereke et al., (2007) reported that heavy metal 

tolerability among bacteria isolates from auto-mechanic 

workshop pristine soil investigated showed high microbial 

bioload for the hydrocarbon polluted soils obtained within the 

Incubation period in days 
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vicinity of the auto-mechanic workshops and could be a 

suggestive ability of this micro flora to proliferate in these 

environments despite the deliberate exposure of these soils to 

varying doses of petroleum or its refined products. This is also 

line with our study that confirmed a high load of C. violaceum, 

Bacillus subtilis and Micrococcus luteus with varying potentials 

of degrading different fractions of hydrocarbons 

           Similar trends were observed for Bacillus species and 

Micrococcus species Figure (5 & 6) grown in the various 

substrates, while the factors responsible for this observation 

could be same as stated above. 

 

VI. CONCLUSION 

          The detection of microbial diversity and there inert 

capabilities in biodegradation of hydrocarbon is of great practical 

relevance especially in bioremediation study. The result of this 

study will go a long way in ascertaining the self-degradative and 

sustaining capabilities of the waste dumpsites as well the 

application of the microbial consortium in oil clean-up activities. 

The excellent degradative potentials displayed by 

Chromobacterium violaceum and to a lesser extent Bacillus 

species and Micrococcus specie is of great importance in 

environmental management and sustainability. 
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Abstract- The quality of fish and its products are one of the 
major concerns of consumers given the unhygienic environment 
where they are harvested and sold. This research is aimed at 
isolating the bacteria flora that are associated with catfish as well 
as its safety when consumed. Ten (10) samples were collected 
from different locations of 8 miles market and were subjected to 
standard microbiological analysis. The results obtained revealed 
a significantly high mean bacterial count of  2.08x107cfu/ml for 
fresh fish skin swabbed with a lower count of 1.89x107cfu/ml for 
the fresh fish gills. The dry fish results indicated a high bacteria 
count of 1.22x106cfu/ml for the unwashed fish samples, while 
the washed dry fish samples recorded a mean count of 
3.50x105cfu/ml. The reduction in bacterial load of the dry fish 
sample can be attributed to the preservative techniques that were 
used to preserve the fish. The bacterial distribution in the cat fish 
revealed 27.2% for Bacillus spp, 18.2% for Micrococcus spp, 
18.2% for Serratia mercescens, 9.1% for Salmonella spp, 9.1% 
for Pseudomonas spp, 9.1% for Escherichia coli and 9.1% for  
Enterobacter spp.  The results from this study reveals the 
dangers that may result from handling of both fresh and dry 
catfish and the health implications of consuming improperly 
cooked or processed fish. Hence, the need to process this species 
of fish properly before consumption. 
 
Index Terms- Catfish (Clarias gariepinus), bacteriological 
quality, health implications 
 

I. INTRODUCTION 
ish and fishery products are generally regarded as high risk 
commodity in respect of pathogen contents, natural toxins 

and other possible contaminants (Yusuf et al., 2008). Food borne 
infections are a major cause of illnesses and death worldwide 
(Adak et al., 2005). Food borne disease most often results from 
the ingestion of bacteria toxins and possibly microorganisms 
present in food. 
            Wafaa et al. ( 2011) stated that, fish and sea foods 
constitute an important food component for a larger section of 

the world population after meat and poultry as staple animal 
protein foods, where fish forms a cheap source of protein. There 
has been an increase in the awareness about the nutritional and 
health benefits of fish consumption over the years (Amusan et 
al., 2010). More people have turned to fish as an alternative to 
red meat. Fishery products, with their diverse great importance 
(health and nutrition) can also act as a source of various 
foodborne diseases because of the presence of contaminating 
pathogenic microorganisms found on them.  
            Fish meat deteriorates more quickly than other muscle 
foods, particularly when poorly handled. This spoilage is 
primarily bacterial in nature, but other factors such as enzymatic 
break down of the tissues contribute to spoilage. About 30% of 
landed fish are lost through microbial activity alone (Ghaly et al., 
2010; Huisint et al., 1996). Even with the improved food safety, 
progress is still uneven and food borne outbreaks from microbial 
contamination, chemicals and toxins are still common in many 
countries (WHO, 2007). Among all the food borne disease 
outbreaks reported globally, seafoods accounts for up to 8% of 
all outbreaks (Huss, 2003). 
            The microbial flora associated with fish is sometimes a 
reflection of their aqueous environment (Arafat, 2013). Water 
being a natural habitat for a wide range of microorganisms 
including bacterial, protozoa and fungi (Sumer et al., 2014), fish 
taken in or harbor these organisms from its environment. These 
organisms may be pathogenic to fish as well pathogenic to 
humans when ingested. Bacteria such as Pseudomonas 
fluorescens, Aeromonas hydrophila, Edwardsiella tarda, Vibrio 
spp are ubiquitous in the aquatic environment (Gilmour et al., 
1976; Allen et al., 1983). Pathogenic bacteria such as E. coli, 
Salmonella, Shigella are most times introduced into water bodies 
through human or animal feaces. when fishes from these 
environments are ingested they could pose a great risk to the 
health of the consumers. 
            At the point of harvesting Catfish (C. gariepinus), 
contamination may occur through the equipment used in 
harvesting the fishes and may result in its spoilage.  Catfish as 
one of the exceptionally perishable foods often face a lot of 
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rejections as they are most times priced and sold on some basic 
criteria such as freshness, which is also seen as the most 
important attribute of Catfish quality. Hence, this study was 
carried out to assess the bacteriological quality of catfish 
harvested and sold within calabar metropolis.  
 

II. MATERIALS AND METHODS 
Sample Collection and Source 
            The samples were collected using aseptic techniques 
early in the morning. Fresh and dry fish samples belonging to 
catfish (Clarias gariepinus) were bought from 8 miles, Calabar 
Municipal Local Government Area of Cross River State and 
placed in food grade sterile container. These were placed in pre-
cool cooler and transported to the laboratory within one hour for 
bacteriological analysis.  
 
Preparation of Sample 
            The samples were aseptically removed from the 
polyethylene bag and a sterile swab sticks were used to swab the 
surface of the fish and also the gills. These were inoculated in 
both nutrient agar and MacConkey agar.  Twenty five grams the 
skin and gills each were cut with sterile scalpel and homogenized 
separately in peptone water. Tenfold serial dilutions were carried 
out up to 10-5. One ml of 10-5 dilution was plated in duplicate on 
nutrient and MacConkey agar using the spread plate technique 
            Ten grams (10g) of the unwashed dry fish sample was 
homogenized into 90ml of distilled water using a sterile blender. 
A tenfold serial dilution of the sample was then carried out. From 
the tenfold serial dilutions of the homogenate, 1ml of 10-4 
dilution was plated in duplicate on nutrient agar and MacConkey 
agar using the spread plate technique. 
            Ten gram (10g) of the washed dry fish sample was 
homogenized in 90ml of distilled water and a tenfold serial 
dilution was carried out of which 1ml of the dilution factor 104 
was plated in duplicate using spread plate techniques on 
MacConkey agar and Nutrient agar. The plates were incubated at 
room temperature for 24hours for bacteriological growth.  
 

Bacteria Colony Count 
            Enumeration of the colonies was carried out after 
incubation and plates with the dilution factor that gave between 
30-300cfu were counted and expressed as colony forming unit 
per gram (cfu/g) of the samples. Discreet colonies were 
subcultured into fresh agar plates aseptically to obtain pure 
culture of the isolates. 
 
Characterization and Identification of the Isolates 
            The isolates where identified in terms of their colony 
characteristics, microscopy and biochemical tests.  
 
Statistical Analysis 
            The statistical analysis was carried out using one-way 
ANOVA to determine the significant difference of the isolates in 
each sample. The hypothesis was tested at 95% confidence 
interval and conclusion was drawn. 
 

III. RESULTS 
            The results of the assessment of the bacteriological 
quality of cat fish (Clarias gariepinus) sold at 8 miles market, 
cross river state, Calabar are presented in tables below. The 
results obtained from the total heterotrophic mean count of 
bacteria in fresh cat fish  shows that the skin recorded the highest 
mean count of 2.08 x107cfu/ml followed by the gills with 
bacterial count of 1.89 x107cfu/ml while flesh + skin had the 
least count of 1.82 x107cfu/ml (table 1).  
            Table 2 presents the total heterotrophic mean of the 
bacteria in the dry fish, unwashed and wash fish samples. The 
results obtained shows that unwashed fish samples recorded 
highest mean counts of 1.22 x 106cfu/ml compare to the washed 
sample with bacteria counts of 3.50 x 105cfu/ml. Table 3 shows 
the frequency of occurrence of bacterial isolates.  Bacillus sp 
(27.2%) was the most predominant while Enterrobacter, 
Salmonella, E. coli and Pseudomonas (9.1%) were the least 
organisms isolated. 
 

TABLE 1 
Total Heterotrophic Bacteria counts in Fresh Catfish 

 
FISH PART MEAN PLATE COUNT CFU/ML (105) LOG 10 CFU/ML   ±      SD 
GILLS 189.00 1.89 x107 7.2755  ± 0.0351 
SKIN 208.33 2.08 x107 7.3176  ± 0.0398 
FLESH + SKIN 182.33 1.82 x107 7.2564  ± 0.0767 
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TABLE 2 
Total Heterotrophic Bacteria counts in Dry Catfish 

 
SAMPLE MEAN PLATE 

COUNT 
CFU/ML (104) LOG 10 CFU/ML   ±      SD 

UNWASHED 122.33 1.22 x 106 6.0840  ± 0.0693 
WASHED 35 3. 50 x 105 5.5422  ± 0.0499 

 
 

TABLE 3 
Frequency of Occurrence of the Bacterial Isolates 

 
Bacterial isolates Number of occurrence % occurrence 

Bacillus spp 
Enterobacterspp 
Micrococcus spp 
Serratia mercescens 
Salmonella spp 
Pseudomonas spp 
E. coli 
Total 

3 
1 
2 
2 
1 
1 
1 
11 

27.2% 
9.1% 
18.2% 
18.2% 
9.1% 
9.1% 
9.1% 
100% 

 
            Figure 4.1 shows a bar chart of fresh catfish that depicts the mean occurrence of the different parts of fish that was sampled. 
Each bar represents the part of the fish analyzed. Looking at the chart, the highest bar and value shows the highest counts of bacteria 
in the skin of fresh catfish. It shows a comparative analysis of bacterial counts between the various part of the fresh catfish sample. 
The bacteria counts with the largest log10 value were more predominant in the skin with over 7.32 log10 cfu/ml followed by the flesh + 
skin which had the least log10 value of 7.26 log10 cfu/ml, while the  gills had a log10 value of 7.27 a little above that of the flesh + skin. 
Together, the three parts of the fish accounts for over 7.32 log10 cfu/ml of the bacterial isolates inherent in the fresh cat fish.                                                                                                                                             
In figure 4.2 a bar chart representing the dry cat fish is displayed, the highest bar and value stands for unwashed dry cat fish bacterial 
isolates. 
 

 
Figure 4.1: Comparative Analysis of Bacterial Counts between the Gills, Skin and Flesh + Skin of Fresh Catfish Samples 
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Figure 4.2: Bacterial Counts for Unwashed and Wash Dry Catfish Sample 

 

IV. DISCUSSION 
          The consumption of fresh African catfish (Clarias 
gariepinus) is on the increase in both rural and urban centers of 
Nigeria (Emikpe et al., 2011; Adedeji et al, 2012). Fish is an 
important food commodity in the international trade but 
deteriorate rapidly when storage facilities are lacking. (Adedeji et 
al.,2012). 
          From the results of this study, it was discovered that 
bacterial loads of the catfish skin showed a slight difference from 
other parts of the fish. This can be compared with the work done 
by Adebayo-tayo et al., (2012). Comparing the fresh and dry 
catfish, it was discovered that bacterial loads of the fresh catfish 
were higher compared to that of the dry fish as the fresh catfish 
recorded a counts of 2.08 x107cfu/ml against unwashed samples 
of dry fish with a count of 1.22 x106 cfu/ml (Table 1 and 2). The 
results showed that, the unwashed dry-cat fish had higher counts 
compared to the washed samples. The low counts in the dry fish 
generally may be due to the lack of water in the fish as it is 
subjected to much heat in the course of drying. Drying by heat 
causes considerable reduction of microorganisms. 
          Base on the frequency of occurrence, Bacillus spp 
recorded the highest percentage of 27.2%. The presence of these 
organisms might be associated with the habitat in which it was 
caught. (Draser and Hill,1990, Shinkafi and Ukwaja,2010). 
Bacillus is known to cause a number infectious disease such as 
septicemia, wound and foodborne infections, meningitis, 
respiratory and urinary tract infections. (Morales et al.,2004; 
Shinkafi and Ukwaja,2010; Bassey et al., 2015). 
          Pseudomonas is a soil bacterium that requires a high water 
activity for growth, it is known to cause food spoilage (meat, 
fish), and this is done by secreting lipases and proteases that 
causes off-odors and formation of slime, (Shinkafi and Ukwaja, 
2010). Serretia mercescens, has been associated with infection 
such as lower respiratory tract infections and urinary tract 
infections. (Shinkafi and Ukwaja, 2010). 
          Salmonella is reported to be a very high pathogenic 
bacterium, (Mahmuda et al., 2010) it had been reported to cause 

enteritis and systemic disease (Shinkafi and Ukwaja,2010). The 
detection of these pathogenic microorganisms in the catfish 
samples analyzed may be from the source in which it was 
harvested and the environment where the fishes are sold. Wafaa 
et al., (2012) stated that the potential source of Salmonella in 
seafood is likely due to poor water quality, farm run off and fecal 
contamination from wild animals or livestock. Worthy of note in 
this study is the presence of both spoilage and pathogenic 
bacterial species that where isolated form the fish samples 
analyzed.  The most prominent of these group of bacteria isolated 
include, Bacillus spp, Micrococcus spp and Serretia mercescens. 
These organisms are pathogenic and can be become harmful if 
consumed without proper processing. Food poisoning is often 
associated with some these bacterial species isolated from the 
samples analyzed. In a similar study by Bassey et al., (2016), 
Chromobacterium violaceum and Micrococcus luteus had the 
highest prevalence of 18.18% in leachate and air samples while 
C. violaceum and Staphylococcus aureus had the lowest 
incidence of 1.76% and 1.87% in Ikot Effanga Mkpa river and 
stream water samples respectively. The high distribution of these 
organisms mostly in streams and rivers of Ikot Effanga Mkpa is a 
clear indication of the volume of wastes washed into the water 
bodies during the wet season and could possibly affect the 
microbiological quality of catfish harvested from this water body 
(Bassey et al., 2016; Eja et al., 2010). These bacteria species 
including Escherichia coli, Salmonella sp and Psedomonas sp 
have been reported by Bassey and Andy, (2015) as Beta-lamase 
producing organisms with high potentials of degrading beta 
lactam antibiotics at will. The study confirmed medicinal plants 
extracts can be used for both ESBL detection and treatment of E. 
coli, Klebsiella pneumonia and proteus mirabilis isolated from 
various sources (Bassey and Andy, 2015). 
          The method of harvesting, preserving and handling also 
contribute immensely to the high bacterial loads of the catfish as 
statistical analysis using one way ANOVA revealed significant 
differences in bacterial loads between the different parts of both 
the fresh and dry catfish sampled (p<0.05).  It is pertinent to note 
here that beside source contamination of fishes, improper 
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handling and environmental organisms from point of sale can as 
well increase the bacterial loads in catfish sold in open markets 
hence, the need to process fish and fish products properly before 
consumption. 
 

V. CONCLUSION 
          Based on the result from the study, it can be concluded that 
the fresh cat fish habours a greater percentage of bacteria 
compare to dry fish. This study shows that the bacteriological 
quality and safety of catfish is influenced by habitat, harvesting 
tools and handling (display) of this fish for buyers which 
eventually encourage cross contamination. It is therefore 
suggested that contamination and re-contamination can be 
minimized by avoiding exposure, increase in hygiene of the 
retailers and adequate measures should be taken while 
harvesting, preserving and processing the fish before 
consumption. 
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Abstract 

This study sought to establish the importance of Closed-Circuit Television Cameras (CCTV) in curtailing unlawful actions in the 
Kwara State College of Education Oro. Several offenders and vandalizers have gone unapprehended for a very long time since the 
establishment of this institution and has accumulated a depreciating value for the college. This study which entails the installation of 
CCTV cameras, surveillance and Observation recording has attempted to resolve this menace also, preferring solutions to other 
preexisting challenges.  

Although this research was narrowed to the limits of the funds available, it is evident that CCTV is an efficient investigative device 
for all kinds of crime and a means of curtailing unlawful actions in higher institutions. 

 

Index Terms: Closed-Circuit Television Cameras, Higher Institution, Malpractice, Unlawful 

 

I. INTRODUCTION: 

Closed Circuit Television cameras (CCTV) is used broadly in a various institutions and businesses in both the public and private 
sectors; this includes secondary and tertiary institutions. In such environments, CCTV is used for safety and security purposes such as: 

• To protect staff or students from violence or other criminal occurrences; 

• To provide evidence for suspicious incidents; 

• To safeguard property from vandalism; 

• To prevent unacceptable behaviour within the premises 

• To deter truancy. 

This research focused on how the use of CCTV will be effective in enhancing the management and also the reduction or total 
eradication of unlawful activities in Kwara State College of Education, Oro. There are several unlawful activities that are pertinent to 
tertiary institutions of which this institution is not an exception from the others; These criminal actions can be monitored hence 
curtailed by the proper installation of CCTV cameras in the appropriate places in the college. Some of these activities include 
Examination Malpractice, infiltration of Cultists, Classrooms rowdiness/uproar, molestation/abuse of fellow students, unlawful 
gathering on the campus and theft. Furthermore; 

1. It acts as a restriction to anybody with mal-intent. 
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2. It enhances the security personnel since it is inanimate and thus never tires. 

3. It helps in monitoring and recording of activities happening in school premises. 

4. It helps to record the identity of trespassers or offenders. 

5. It helps to keep valuables under surveillance.  

6. It helps prevent vandalism or theft in the covered area. 

7. It can be used to record the attendance of students and staff, ensuring that they are all doing their duties efficiently. 

8. It aids in keeping a watch on the lecturers’ methods of teaching and punctuality. 

This research will examine the impact of CCTV in attempting to solve these problems; this will necessitate the installation of CCTV 
cameras in some strategic areas of the college functioning round the clock. Progressively and at the end of the research, it will be 
examined if there has been an improvement in apprehension of offenders and thus proper composure of students in and outside the 
classrooms. 

 

II. LITERATURE REVIEW 
Closed Circuit Television (CCTV) plays a vital role in protecting the public and assisting the law enforcement agencies in the 

investigation of crime and apprehending of offenders. “The UK is one of the most watched countries in the world” (McCahill and 
Norris, 2003; Phillips, 1999). It is estimated that there are about five million CCTV cameras in use today, and this number is likely to 
increase significantly in the future (Gill, 2006). Even though the exact number of CCTV systems installed in the UK is unclear, "the 
extent of CCTV coverage and the government's funding of new systems have increased dramatically over the last decade," (Armitage, 
2002, p 6) yet there is little substantive research evidence to show that CCTV works (Armitage, 2002). The research presented 
examines the social and technical problems affecting CCTV performance, provides a framework for understanding the causes of 
problems, and guidance on how to overcome them in practice. A CCTV security system is typically configured to record CCTV video 
footage of people (targets) and their activities.  

In Britain today, it is impossible to avoid the vast amount of surveillance that covers the country. Over the last 20 years, the 
dramatic increase in Closed Circuit Television cameras (CCTV) and other forms of surveillance has meant that getting caught on 
camera is part of everyday life. The exceptional growth of CCTV in Britain has caused it to be often described as a ‘Surveillance 
Society' where it is a norm to be watched when shopping in a supermarket or travelling on public transport. There are also debates 
discussing the different aims of CCTV and the impacts and effectiveness CCTV has on society. Therefore, there have also been many 
theories and literature on surveillance introduced in the last decade in criminology; much of which looks at CCTV as a crime 
prevention measure. 
Before looking at the most recent theories on surveillance, it is useful to look at some traditional theorists and how their work relates 
to surveillance. Both Marx and Weber's theories give reasons why they believe surveillance exists in the social world. 
“Karl Marx focuses special attention on surveillance as an aspect of the struggle between labour and capital. Overseeing and 
monitoring workers is viewed here as a means of maintaining managerial control on behalf of capital” (Lyon, 1994: 7). 

This shows Marx's view that in a capitalist society, workers in factories, for example, were watched for the factory owners to 
remain in control and continue to make money.  

"Max Weber, on the other hand, concentrates on the ways that all modern organizations develop means of storing and 
retrieving data in the form of files as part of the quest of efficient practice within a bureaucracy. Such files frequently contain personal 
information so that organizations, especially government administrators can 'keep tabs' on populations" (Lyon, 1994:7). 
 

These past theories and conceptions are relevant as they give us some history and background information. We can see from 
these arguments that surveillance has always existed as social control. We can also see how theories expand and develop as 
surveillance does. I can now move on to look at how surveillance and CCTV is perceived in contemporary society and how it has 
affected it. CCTV has dramatically risen in Britain and therefore has different areas of research surrounding this. For example, fear of 
crime, risk society, public safety and crime prevention. 
 
CCTV as a crime prevention method 
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Their main aim of the increase of CCTV in the UK was to reduce crime and use it as an effective crime prevention method. 
Therefore in 1995: “the government announced the establishment of a special fund, known as the ‘CCTV Challenge Competition’, to 
encourage local authorities to set up and part fund surveillance schemes” and “in the three years to the end of 1997 the Home Office 
and local authorities collectively invested £120 million in CCTV systems” (Guardian 
9.1.1998 cited in Crawford, 1998: 41). 

These CCTV systems were put in place as a way of detecting and deterring crime, monitoring scenes and to cause self-
discipline. They also suggest that CCTV "may prevent crime because potential offenders are deterred by their increased subjective 
probability of being detected" (Welsh &Farrington, 2009: 36). This is sometimes referred to as situational crime prevention and shows 
that the presence of CCTV could cause potential offenders not to commit a crime as the risk outweighs the benefits. Therefore, CCTV 
reduces offenders' opportunities to commit crimes. It also links to the idea that CCTV is used to produce self-discipline in victims and 
offenders. For potential victims CCTV is a “reminder of the ‘risk’ of crime, therefore altering their behaviour accordingly” (Armitage, 
2002: 1) and controlling their safety. 

 
Definitions 
o CCTV system: A system comprising of electronic or other devices designed or modified to record images and a particular 

designated area.  
o CCTV installation: The installation of the hardware and software parts of a CCTV system, fully installed and functioning for 

surveillance in a designated area.  
o CCTV camera: A unit containing an imaging device (cameras) producing a video signal from an optical image.  
o Camera Housing: A casing or covering to provide physical or environmental protection for the camera, lens and additional 

equipment.  
o Data: images, Meta and other types of data in the CCTV system.  
o Documentation: paperwork or media prepared during the design, installation and hand over of the CCTV system, showing 

details of the CCTV system.  
o Export: transfer of data from the location where the cameras are installed to a secondary storage location with minimum 

changes.  
o Frame rate: numbers of frames recorded per second.  
o Illumination: level of light coming into the area to be kept under surveillance. 
o Image: visible illustration of a frame as a rectangular grid of pixels.  
o Interconnections: means by which signals and/or messages are transmitted between CCTV system components.  
o Notification: sending an alarm or a message of the CCTV system to an external system. 
o Operator: authorized person using a CCTV system for its planned purpose.  
o Response: These are every form of signals on every control command, change of system conditions or information to 

external devices or persons. 
o Surveillance: observation of persons and premises for security purposes through alarm systems, CCTV systems, or other 

monitoring methods.  
 

BENEFITS OF CCTV INSTALLATION 

Closed Circuit Television Cameras  are used in various circumstances to provide video surveillance. It is a useful tool for  variety 
of reasons such as; 
 Preventing crimes: It helps you identify how a crime happened and to spot it in action for example, the case of cheating in 

Examination halls. 
 Protecting Employees: It protects them against false allegations which are very common depending on the type of the 

business. 
 Keeping records: It serves as an automated system for keeping records . 
 Inspiring confidence: It is also useful to the customers themselves by creating a safe feeling environment.  
 Settling disputes: it helps to know who is  wrong when a customer complains about your services. 

The benefits are numerous; however, it also aids the police and other security agencies in curbing situational crimes. 
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Data and Methods:  

This research surrounds the effectiveness of CCTV in curtailing unlawful activities in the institution. During the course of 
this research CCTV cameras will be installed in some strategic locations of the campuses and activities will be monitored remotely 
from the Security unit and Provost’s offices. There will also be provision for downloading of the software on the mobile phones of 
some selected individual as will be determined by the College management. This process will involve the purchase and installation of 
the CCTV and training of the officials that will be the handlers. 
Description of the Study area 

For the purpose of this research, the areas to be put under surveillance is the entire College, however, it will be in phases. 
The classrooms, the Main gate, old Library area, ICT and Central administrative building will form Phase 1. 
Location Survey 
  The criteria above were determined by a location survey of the site where the CCTV system was to be installed. The location 
survey takes account of the following: 
a)  Risks  
b)  Contents  
c)  Infrastructures  
d)  Supervision levels  

The location survey shall have, at least, necessary details to satisfy the security requirements of the client or user and shall 
lead to a site plan being prepared with the optimum positioning places for cameras which will be shown on the site plan. The aim for 
the location survey and site plan is to identify the best positioning for CCTV cameras, the illumination, potential and actual 
environmental problems.  It is essential to ensure that the camera is not blocked by trees, infrastructures or shaded from light. 
 
System Design 

 The system design stage aims to determine the limits of the CCTV syste, select the appropriate components and prepare a 
system design proposal. The system design also depends on the client’s requirements as to the purpose of the camera images.  

The following are recommended specifications for the screen resolution in for different installation purposes. 
  

a. For identification purpose alone, the target shall represent not less than 120% of screen height.  
b. For recognition of images, the target shall represent not less than 50% of screen height.  
c. For detection of movement, the target shall represent not less than 10% of the picture height.  
d. For monitoring (e.g. crowd regulation) the target shall represent not less than 5% of the picture height 

 
When designing a system, a risk assessment is conducted to ensure that the system is paying attention to the function or surveillance 
described by the client. The event of the observation or   surveillance can include:  crowd control, theft and unauthorized entry and so 
on. 
When installing a CCTV surveillance , the following criteria is taken into consideration under the headings Operational 
Requirements:  
 
Operational Requirement 
a)   Purpose(s) of the surveillance. 
b)  Potential threat and activities to be monitored and recorded.   
c)  Determination of the number of cameras, and the locations required to be monitored and the agreed areas and objects.  
d)  Determination of the areas or objects requiring surveillance.  
e) Proposed target(s) of the surveillance and the frame rate appropriate to the target’s speed within the location under 

surveillance.  
f) Response required on detection of an event e.g. alarm, text message etc.  
g)  Manner in which images will appear . 
h)  How data will be transferred from the system to a secondary storage.  
i)  Individuals (operators) who will require access to the recorded data.    
j)  Selection of cameras and equipment with regard to the environmental conditions of the selected location.  
k)  Control center configuration that includes secure location of control equipment.   
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l)  Power supplies; the use of a  UPS System should be considered in situations where there is no permanent supply of electricity. 
m)  Functional and operating procedures.  
n)  Maintenance and repair.  
o)  Assessment of existing lighting and consideration of new or additional illumination including the use of Infra-Red cameras.  
p)  Image resolution required by client.  
q)  Determination of the best transmission method to be used.   
 
Installation Planning 

Prior to the installation of the components of the CCTV system, the following issues shall be put into consideration.  
Manufacturer’s recommendations- All system components shall be installed according to the manufacturer’s recommendations.  
Environmental considerations: System components shall be appropriate for the environmental conditions of the location in which 
they are to be installed. Examples of environmental considerations include potential differentiation in vegetation of different seasons, 
potential effect of daily and seasonal differences in light and climatic conditions.   
CCTV Installation 

Competence- The installation shall be carried out by technicians with the required trainings and experiences. Installers shall 
have the suitable tools and test equipment necessary to install the CCTV system correctly. Prior to installation, all  health and safety 
requirements shall be put into consideration. These will vary with the conditions of the location and may involve special installation 
equipment when working in dangerous areas.  
Electrical installation methods shall comply with all regulations in place and the electrical installation shall be carried out by 
technicians who are qualified for the task.  
 
Test and Commission: The equipment shall be tested properly to ensure that the system is working perfectly before commission. 
Inspection: An inspection  shall be carried out and documented on conclusion of the installation of the CCTV systems to confirm that 
the CCTV system has been installed according to the System Design Proposal.   
 
 Functional Testing- The CCTV system shall be tested and compared with the requirements the System Design Proposal contains. 
 

 
Figure 1: Analog System of CCTV 

As Fitted Document 
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A document is prepared, based upon the System Design Proposal, modified to show any changes to the CCTV design found 
to be crucial during the installation stage. The “As Fitted Document” is an accurate record of the installed CCTV system including 
any information relating to the equipment installed and the location.  

 
Maintenance 

Regular preventative maintenance o should be carried out to ensure that the CCTV system performs at an optimal level all 
round. Trained professionals will conduct Maintenance, servicing and repair of CCTV systems. 
Arrangements for the CCTV system to be appropriately maintained (examined and serviced) and repaired as scheduled. Since this 
TETFUND sponsored project cannot cover the entire College area, a documented arrangement will be made between the College and 
a licensed company for the provision of CCTV camera and other gadgets to extend coverage and also for the repair and maintenance 
of the system. The schedule of maintenance  shall be specified including:   

• the frequency of maintenance needed,  
• whether the maintenance is conducted remotely or on-site, and  
• the requirements for the maintenance 

 
Training for School Security officers 

Training programs will be organized for the security personnel and other concerned members on how to operate and manage 
the CCTV systems newly installed. These training will come in different forms such as Seminars, practical and so on. Apart from the 
primary purposes of this research which is to determine the effectiveness of the use of CCTV in curtailing unlawful acts, it will also 
serve as a means for advancement in the knowledge of Computers and Technology for the member of staff which is a crucial tool for 
development in this 21st century. 

 
Table I: Equipment Description 

S/N EQUIPMENT DESCRIPTION QUANTITY 
1 OUTDOOR IP CAMERA; HD, 4Mega Pixel 1080color pixel, Lens: 

3.6mm, High-Performance Digital Signal Processor (DSP) 
10 

2 AHD OUTDOOR IP CAMERA: 2Mega pixel, Lens: 3.6mm; 
1080color pixel, High-Performance Digital Signal Processor (DSP) 

10 

3 Point to Point radio: Frequency 5GHZ; Product TP-Link; Transmit 
range: Long haul 

2 pairs 

4 12V Dedicated camera power supply: 4 channels 1 
5 LAN Cable: Cat 6, Pure Copper 1 carton 
6 Coaxial Cable, Pure Copper with power 1 carton 
7 Hybrid Network Recorder (HNR): 8 channels   2 
8 Hard Disk Drive: 1TB 1 
9 BNC Connector 10 
10 DNC Connector 10 
11 High Definition Multimedia Interface (HDMI) splitter: 1080pixel; 

2channels 
1 

12 HDMI cable: 3meters 1 
13 HDMI cable: 10meters 1 
14 HDMI cable: 20meters 1 
15 High Definition video balloon  2 pairs 
16 Installation materials: RJ 45 connector, Electrical wire, Trucking pipe, 

Nails, Screw, Tape, Pattress and phase plate, Sockets, Electrical 
extension box. 

Lots 

 

Results:  
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This Research is formulated to investigate how the digital CCTV in conjunction with human operators within an academic 
institution will help to solve various security challenges being faced, a case study of Kwara State College of Education Oro. This 
research also intends to identify the underlying factors which boost or reduce the effectiveness of CCTV technology concerning 
technical failures of CCTV when used for security observation tasks performed by human operators and then examine how this will 
impact the Educational development and the effect on curtailing the unlawful acts in the institution. The findings of this research will 
also give birth to other technological research such as Face Identification, attendance management and their usefulness in the 
Academic environment. 
 

Observations 

• The installation of the CCTV cameras was a success 
• The operators in charge of the HDR, Screens and other devices controlling the CCTV ( i.e. College HSO and other security 

men in the surveillance department) found them easy to handle after the training received.  
• The Chief Security Officer of the College, i.e. the Provost's office is linked to the control centre, thereby affording him, from 

time to time, independent surveillance of his office premises and on the spot activities around the Campus. 
• The cameras, some of which are  not consciously noticed, are strategically positioned to capture the students’ and visitors’ 

activities in different strategic areas of the college and the daily displays and recordings show that it has helped security 
surveillance and checked student to be more cautious knowing fully well their actions are being monitored somewhere they 
don’t know. 

• There has been no case of attempted vandalism of the CCTV cameras which was the initial fear or rather predicted to occur 
by the security department.  

• The CCTV has aided the Institution to observe some activities of the student that was hitherto not noticed or could not be 
captured by the few surveillance officers when these cameras were not present. 

• The CCTV cameras positioned at the entrance and exit of the College campus is of striking importance because the security 
unit has been able to monitor hawkers, the individuals or group of people entering and leaving the campus. 
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Abstract- Ixora coccinea is one of many purpose shrubs, it used 
as ornamental shrub or as important medical plant, traditionally 
Ixora is propagated from stem cuttings from mature shrubs this 
method is not economical since the multiplicate rate is low to 
fulfilled market demand and the collection of stem cuttings leads 
to arrest the growth of the mother plant. This study concentrated 
on the effect of growth regulators on an in vitro 
micropropagation of Ixora coccinea. Shoot tip explants were 
cultured on Murashige and Skoog(1962) (MS) media 
supplemented with different concentrations (0.0, 0.5, 2.0 and 4.0 
mg/l) of different type of cytokinins  
        (Benzyl aminopurine (BAP), Kinetin and Zeatin) for 
multiplication of shoot. , the combined effect of MS media 
fortified with different concentrations of Indole-3-butyric acid 
(IBA) (0.0,0.25, and 0.5 mg/l) and 2.0 mg/l BAP was study 
.Callus initiate was evaluate using different types of explants 
(leaves and flower petals) and different types of growth 
regulators namely  2,4-dichlorophenoxyacetic acid (2,4-D), 
Thidiazuron (TDZ ) and Naphthalene acetic acid (NAA ) in 
different concentrations  (0.0,2.5, 5.0,7.5 and 10.0 mg/l). Plantlet 
with 3cm in length were rooted in MS media containing different 
types of auxins namely Naphthalene acetic acid (NAA), Indole-
3-butyric acid (IBA) and Indole-3-acetic acid (IAA) in different 
concentration (0.0, 2.0,5.0 and 10.0mg/l). The result showed that 
the uses of different types of cytokinin alone had low effect on 
shoot morphogenesis of Ixora and no data recorded exception on 
a number of leave in 1.0mg/l zeatin and 2.0 mg/l BAP (5.9 and 
5.7 respectively) without significance different between them. 
The addition of 2.0 mg/l BAP and 0.5 mg/l IBA to MS media 
enhanced the multiplication rate of shoot significantly. There was 
significantly different among different concentration of auxin on 
initiation of roots, 10.0mg/l NAA encourage not only on roots 
inanition but also number and length of roots after 25 days from 
culture. After 60 days from culture small size of callus was 
observed on the edge of leave explant on MS supplemented with 
10mg/l 2,4-D.   
 
Index Terms- Ixora coccinea, micropropagation, in vitro, growth 
regulators BAP; NAA; IBA; 2,4-D; TDZ 
 

I. INTRODUCTION 
xora coccinea is belonged to the family Rubiaceae, it has 
numerous named like jungle - geranium, flame of the forest 

and other names (Griffiths, 1994; Liogier, 1997). In Sudan it 
named Ixora (El Amin,1990). There are over 400 species of Ixora 
around the world (Willis, 1966), cultivars differ in both flower 
color (yellow, pink, orange, white, red) and plant size. Many new 
cultivars and hybrids of Ixora coccinea have come to the market 
in the last couple of decades. Ixora is one of the world’s most 
popular tropical flowering shrubs, it makes ideal flowering 
hedges, borders, screens or as a specimen planting, and it may be 
pruned at any time. In laboratory tests, extracts of Ixora have 
shown antibacterial (Kumer et al., 1997) and antitumor or anti-
carcinogens activities(Latha and Panikkar, 2001; Malathy and 
Pai, 1998, Serrame and Lim-Sylianco, 1995). Traditionally Ixora 
has propagated from stem cuttings from mature shrubs this 
method is not economical since the multiplicate rate is low 
fulfilled market demand and the collection of stem cuttings leads 
to arrest the growth and development of the mother plant. 
Although Ixora is a large genus in family Rubiaceae yet less 
number of researches in micropropagation has been carried out in 
this genus, Usha et al. (2016) recorded that there are 6 researches 
in micropropagation of Ixora sp. 
           The aim of this study was to establish an in vitro 
technique for Ixora coccinea and to investigate the responses 
of different types of explants to different growth regulators in 
order to identify optimum conditions for direct and in direct 
shoot regeneration. 
 

II. MATERIALS AND METHODS 
          Mother plants of Ixora coccinea (pink) about four years 
old were used as a source of explants. They were well irrigated, 
regularly fertilized and pruned to produce new vegetative 
growth. Shoot tip about 1.5 cm length was used as an explant for 
shoot initiation while leaves and flower petals were used as an 
explant for callus initiation experiments. The explant was 
sterilized by immersing in 20% sodium hypochlorite solution 
(v/v) and 2- 3 drops of Tween 20 with continuous shaking for 15 
mints. For culture establishment MS (Murashige and 
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Skoog(1962)) was used and incubation room temperature was 
adjusted to 25ºC ± 2 under light intensity of 1000 lux using white 
fluorescent lamb. 
          The sterile shoot tip explants were cultured on MS media 
supplemented with different concentrations (0.0, 0.5, 2.0 and 4.0 
mg/l) of each type of cytokinins ( BAP, Kinetin and Zeatin) to 
evaluate their effect on shoot morphogenesis. Another 
experiment was conducted to evaluate the combined effect of MS 
media fortified with different concentrations of IBA (0.0,0.25, 
and 0.5 mg/l) and 2.0 mg/l BAP. Number of leaves, number of 
shoots, length of shoots and number of nodes were measured 
after 8 weeks as growth parameters.  
          To initiate callus induction different concentrations (0.0, 
2.5,5.0, 7.5 and 10.0mg/l) of 2,4-D, TDZ and NAA were tested, 
using two different types of explant (leaves and flower petals). 
Callus color, size, and texture were measured after 8 weeks from 
culture to evaluate callus initiation.  
          Plantlets proximately 3.0 cm length with 6 leaves were 
transferred to MS media supplemented with different 
concentrations (0.0, 2.0, 5.0, and 10.0 mg/l) of IBA, NAA and 
IAA to evaluate their effect on root formation. Rooting 
percentages, number of roots, length of roots was measured after 
30 days from culture and data were recorded. 
          Experiments were arranged in completely randomized 
design with five replications. Recorded data were analyzed using 
a Statistic Analysis System software program (SAS) using 
analysis of variance (ANOVA). Treatments mean comparisons of 
data were performed using Duncan Multiple Range Test 
(DMRT) at a 5% probability. 
 

III. RESULT AND DISCUSSION 
          The effect of adding different types of cytokinins to MS 
culture media appeared only on initiation of leaves on shoot tip 
of Ixora coccinea  after 8 weeks from culture. The best result 
obtained on 1.0 mg/l Zeatin (5.9 leaves) followed by 2.0 mg/l 
BAP (5.7 leaves) treatments without significant difference 
between them, but both of which has a significant difference 
from others treatments. Table (1). This result was confirmed by 
Lakshmanan (1997) who reported that 2.0 and 2.5 mg/l BAP in 
culture media had an effect on shoot tips explant of Ixora 
coccinea that by continued to grow as a single shoot and did not 
branch even after 3 months. A similar observation was achieved 
also by Khan (2004) in Ixora chinensis. 
          The effect of different concentrations of IBA (0.1, 0.25, 
0.5 mg /l) combined with 2.0 mg/ l BAP on Ixora coccinea direct 
shoot regeneration was highly significance (Table 2). 2.0 mg/l 
BAP combined with 0.5 mg/l IBA gave the highest number of all 
measured parameters, 0.5mg/l and 0.1 mg/l with 2.0mg/l BAP 
gave a comparable number of leave, shoot and nod which was 
significantly higher than all other treatments(Plate:1). This result 
emphasizes the previous finding that the high concentration of 
cytokinin and low concentration of auxins promote vegetative 
growth (George et al.,2008).This also in  agreement with 
Lakshmanan et.al.(1997)  who found that  2.5 mg/l BAP with 
0.25 mg/l IAA gave the best result on shoot multiplication  of 
Ixora coccinea, and also in the same line with  Amin (2002) who 
found that 100% of lxora fulgen explant proliferation on media 
containing 0.5mg/l BAP and 0.1mg/l NAA while in same 

concentration of BAP but with IBA instead of NAA 60% of 
shoot tip explant grown normally and healthy.  
          Different types and concentrations of auxins showed a 
significant effect on rooting of plantlet.100% of rooting occurred 
on 10.0 mg/l NAA followed by 80% on 5.0 mg/l NNA and 5.0 
mg/l IBA. Other treatments including all concentrations of IAA 
did not initiate rooting in plantlet. 10.0 mg/l NAA gave the best 
result regarding the number and length of roots among all 
treatments (6.6, 6.1cm). (Table 3) and(Plate:2)..This result 
agreed with Lakshmanan (1997) who found that 10.0 mg/l NAA 
and IBA gave  100% and 60 % of roots initiation 
respectively.Amin (2002 ) founded that 0.2 mg/l IBA was 
effectively than other auxin and 100% rooting percentage 
happened in  IBA and NAA on Ixora  fulgens plantlets.   
          For callus initiation, Ixora coccinea sterile leaves or flower 
petals explant showed little to respond to different concentrations 
(0.0, 2.5, 5.0 ,7.5 and 10.0 mg/l) of 2,4-D, TDZ and NAA. After 
60 days ,7.5 mg/l and 10.0 mg/l 2,4-D initiated callus on the edge 
of the leaves explant and the size of the callus about 5mm2 on 
10.0 mg/l  2,4-D. Morphological feature evaluation revealed that 
callus color was off-white to pale yellow with friable texture. 
Plat (1). In the case of flowers petals, there was no response to 
the above treatments and it remained normal and  healthy for  
more than 3 months Plate(2). This result dis-agreed with Noreen, 
(2001) who found 80% callus formation with maximum fresh 
weight (1.16 g) in Ixora chinensis leave explant cultured in MS 
fortified with  3.0mg/l 2,4 -D , after 8 days from culture  in 
contrast with 60 days in this studied in the same study 2.0 mg/l of 
2,4-D, yielded 73% callus formation with 0.35g fresh weight on 
15 days from culturing and the lowest callus (5%) was observed 
at control. In this study, the less response of Ixora coccinea to 
initiate callus might be due to low endogenous hormone level.  
 

IV. CONCLUSION 
          To obtain well rooted Ixora coccinea explant drive from 
shoot tips microprpagated plantlet under greenhouse condition it 
can culture on MS media supplemented by 2.0mg/l BAP 
combine with 0.5mg/l IBA. Added 10.0 mg/l NAA to MS culture 
media promoted roots induction, number and length of roots. 
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Table (1): Effect of different kinds and concentrations of cytokinins on shoot proliferation of Ixora coccinea after 8 weeks from 
the culture in MS 

 
 
Cytokinin 
concentrations mg/l  

Vegetative Parameters 
Mean ±SE 
No. of leaves No. of 

shoots 
Length of 
shoots 
(cm) 

Length of 
explants 
(cm) 

No. of nodes 

BAP 0.0 2.0±0.28cb       0.0a         0.0a          0.0a            0.0a 
0.5 2.1±0.30cb 0.0a 0.0a 0.0a 0.0a 
1.0 5.7±0.58a 0.0a 0.0a 0.0a 0.0a 
2.0 2.1±0.31cb 0.0a 0.0a 0.0a 0.0a 
4.0 2.4±0.15cb 0.0a 0.0a 0.0a 0.0a 

Zeatin 0.5 5.9±0.51a 0.0a 0.00a 0.0a 0.0a 
1.0 2.9±0.34cb 0.0a 0.0a 0.0a 0.0a 
2.0 3.0±0.27b 0.0a 0.0a 0.0a 0.0a 
4.0 1.6±0.14c 0.0a 0.0a 0.0a 0.00a 

KIN 
 

0.5 2.0±0.28cb 0.0a 0.0a 0.0a 0.0a 
1.0 2.0±0.28cb 0.0a 0.0a 0.0a 0.0a 
2.0 2.3±0.20cb 0.0a 0.0a 0.0a 0.0a 

4.0 2.0±0.28cb 0.0a 0.0a 0.0a 0.0a 
Means with the same letters in the same column are not significantly different at 5% using Duncan multiple range test. SE= Standard 
Error 
 

Table (2): The combination effect of 2.0 mg/l BAP and different concentrations of IBA on morphogenesis of Ixora coccinea 
explant after 8 weeks of culture in MS media: 

 
IBA 
(mg/l) 

No. of leaves No. of shoots Length of 
shoots(cm) 

Length of explants 
(cm) 

No. of nodes 

 Mean ±SE 
0.0 7.5±1.01c 0.0b 0.0c 0.2±0.04c  3.0±0.24c 

0.1 16.2±1.21a 2.3±0.35a 1.3±0.40b 0.6±0.15 b 7.0±0.62a 
0.25 10.0±1.27 b 1.4±0.35a 1.1±0.36b 0.6±0.19b 4.0±61b 
0.5 17.1±1.75a 2.5±0.19a 3.4±0.55a 1.9±0.39a 7.0±0.77a 

 
Means with the same letters in the same column are not significantly different at 5% using Duncan multiple range test. SE= Standard 
Error 
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Plat (1): Effect of 2.0mg/l BAP combined by different concentration of IBA on Ixora coccinea shoot tip explant after 8 weeks 
from culture  
 

 
(a) 2.0mg/lBAP+0.0mg/l IBA (b)2.0mg/lBAP+0.1mg/l IBA 

(c)2.0mg/lBAP+0.25 mg/l IBA (d) 2.0mg/lBAP+0.5mg/l IBA 
 

Table 3: Effect of different types and concentrations of auxins on root initiation of Ixora coccinea plantlet derived from shoot 
tip explant. 

 
Auxin (mg/l) % of rooting per 

explant 
Number of 
roots 

Length of 
roots (cm) 

Days to root 
formation 

 Mean ±SE 
 0.0 0.0 0.0c 0.0c - 
 
NAA 
 
 

1.0 0.0 0.0c 0.0c - 
2.0 0.0 0.0c 0.0c  - 
5.0 80.0 3.0±0.56b 3.7±1.35b 30 
10.0 100 6.6±0.76a 6.1±1.14a 25 

 
IBA 
 

1.0 0.0 0.0c 0.0c - 
2.0 0.0 0.0c 0.0c - 
5.0 80.0 2.9±0.53b 2.0±0.55b 65 
10.0 80.0 2.9±0.60b 3.1±1.19b 65 

 
IAA 
 

1.0 0.0 0.0c 0.0c - 
2.0 0.0 0.0c 0.0c - 
5.0 0.0 0.0c 0.0c - 
10.0 0.0 0.0c 0.0c - 

Means with the same letters in the same column are not significantly different at 5% using Duncan multiple range test. SE=Standard 
Error 
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Plate (2): Ixora coccinea rooted plantlet affected by 10.0 mg/l NAA or IBA 
 

 
 

(a) 10.0 mg /l NAA    (b) 10.0 mg/l IBA 
 

Plat (3): Callus formation on edge of leaves explant cultured on MS supplemented with 10 mg/l of different types of auxin after 
60 days from culture 

 

   
 

(a) 2,4-D, (b) TDZ and (d) NAA 
 

Plate (2) Flower petal explant in MS with10.0mg/l 2,4-D , TDZ and NAA 
 

     
(a) 2,4-D, (b)TDZ and (c) NAA 
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Abstract- This paper finds to get the precision of angular position 
control for DC geared motor using PID controller. The Arduino 
microcontroller board is mainly used to control the 12V brushed 
Namiki DC motor. L298N dual H-bridge motor driver is applied 
to execute the pulse width modulation (PWM) signal and to drive 
the direction control. The implementation code is considered to 
generate the PWM output using PID (proportional, integral and 
derivative) tuning algorithms. According to the PID tuning 
method, errors are not only solved but also taken to its minimal 
value with very low amount of error oscillations. In this work, 
step input, sine input and potentiometer input are tested to 
analyze the system performance. The results were clearly seen, 
the controller output response curve is very well-matched to 
approach the desired position. But, it has a few errors when the 
orientation of changes angle because they are not fast to reach 
the desired position. Therefore, friction compensation according 
to the velocity effect is considered. After compensating the 
friction effect, the PID output results were very precise to get the 
desired angle. This stability performance using PID controller 
can be applied for robotic arm position control system and other 
industrial applications. 
 
Index Terms- DC-Gear motor, L298 Motor Driver, PID, PWM 
control 
 

I. INTRODUCTION 
owadays,the DC motors are used in various applications 
such as defense, industries, robotics because of their 

simplicity, ease of application, reliability and cost effective. 
Generally in a DC Motor, speed control can be achieved by 
varying the terminal voltage but position control of the shaft 
cannot be achieved. The position control of a DC motor is crucial 
in applications for precision control system. The purpose of a 
motor position controller is to take a signal representing the 
required angle and to drive a motor at that position. 
Microcontrollers can provide easy control of a DC motor. A 
microcontroller-based position control system consists of an 
electronic component and a microcontroller. There are many 
applications of DC motor drives that use power electronics to 
control the voltage and consequently the speed or position of the 

motor [1].  
In this paper, 12V Namiki DC motor with a metal gearbox is 

used which has an integrated quadrature encoder. The encoder’s 
read value is corresponding to the motor pulse counts per 
revolution of gearbox’s output shaft. Geared DC motors on the 
other hand, can provide high torque. The torque generated at the 
output shaft of a DC motor can be scaled up or scaled down by 
using a gear train [2]. Therefore, this system can get the high 
torque position and low speed by using geared DC motor to 
provide a feedback loop. Bi-directional motor control can be 
done using an L298 H-Bridge module with pulse-width 
modulation (PWM) from an Arduino microcontroller. The PWM 
control signal is calculated by proportional-integral-derivative 
(PID) tuning algorithms. PID controller is a generic control loop 
feedback mechanism widely used in industrial control systems. A 
PID controller attempts to correct the error between a measured 
process variable and a desired set point by calculating and then 
outputting a corrective action that can adjust the process 
accordingly. So by integrating the PID controller to the DC 
motor were able to correct the error made by the DC motor and 
control the speed or the position of the motor to the desired point 
or speed.  

This paper obviously sees the real time DC motor position 
control for the various input value of position. Step function, sine 
function and variable resistor are used as an input signal to test 
the DC motor position. Besides, friction compensation according 
to the velocity dependence is considered to eliminate the friction 
effect. By applying the Coulomb’s friction force on the driving 
velocity, the performance of the output results is better to get the 
desired position of DC motor. 
 

II. SYSTEM BLOCK DESCRIPTION 
The block diagram for overall system description is shown in 

Fig.1. In this block, three main hardware components are 
implemented for this research. Arduino Uno microcontroller is to 
control the position of DC motor by controlling the input voltage  

 

N 
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Figure 1: Block Diagram for DC Motor Position Control 
 
to the motor. PID tuning algorithms is implemented in 
microcontroller to execute the PWM signal for DC motor drive. 
A 12V Namiki DC gear-motor is a powerful motor to drive the 
position control system. It comes with the photoelectric encoder 
output, planetary gear reducer and 80:1 gear ratio, which provide 
120 rpm with 12VDC rated voltage. L298 dual H-Bridge motor 
driver which is allows controlling the direction and position of 
DC motor.   

III. HARDWARE DEVICES 

A. Arduino Uno Microcontroller 
Arduino Uno is a microcontroller board based on the 

ATmega328P shown in Fig. 2. It has 14 digital input/output pins 
(of which 6 can be used as PWM outputs), 6 analog inputs, a 16 
MHz quartz crystal, a USB connection, a power jack, an ICSP 
header and a reset button. It contains everything needed to 
support the microcontroller; simply connect it to a computer with 
a USB cable or power it with a AC-to-DC adapter or battery to 
get started [3]. In this paper, the Arduino microcontroller is very 
well-suited to drive the PWM signal for DC motor for the 
improvement of the output response for the DC motor position 
control system. 
 

 
 

Figure 2: Arduino Uno Microcontroller 

B. L298N Dual H-Bridge Controller 
The L298N H-bridge IC shows in Fig. 3 that can allow to 

control the speed and direction of two DC motors. This module 
can be used with motors that have a voltage of between 5 and 
35V DC with a peak current up to 2A. The module has two 
screw terminal blocks for the motor A and B, and another screw 
terminal block for the Ground pin, the VCC for motor and a 5V 

pin which can either be an input or output. Pin assignments for 
L298N dual H-Bridge Module is shown in table 1. The digital 
pin assign from HIGH to LOW or LOW to HIGH is used IN1and 
IN2 on the L298N board to control the direction. And the 
controller output PWM signal is send to ENA or ENB to control 
the position. The forward and reverse speed or position 
controlling for the motor has done by using PWM signal [4]. 
Then using the analogWrite() function and send the PWM signal 
to the Enable pin of the L298N board, which actually drives the 
motor. 

 
Table.1 Pins assignment for L298 

 

 

 

 

 

 

 

 

Figure 3: L298N dual H-Bridge Controller Module 

Out 1:  Motor A lead out 
Out 2:  Motor A lead out 
Out 3:  Motor B lead out 
Out 4:  Motor B lead out 
GND:  Ground 
5V :  5V input 
ENA:  Enables PWM signal for Motor A 
IN1:  Enable Motor A 
IN2:  Enable Motor A 
IN3:  Enable Motor B 
IN4:  Enable Motor B 
ENB:  Enables PWM signal for Motor B 
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C. DC Geared Motor 
The 12V Namiki DC gear-motor shown in Fig. 4 is a powerful 

motor to drive the position control system. It comes with the 
photoelectric encoder output and planetary gear ratio reduced by 
80:1 gear. It can provide 120 rpm with the rated voltage of 
12VDC [5]. To read the count values from the encoder, the user 
would check the condition of channel A and B rotation applying 
by experiment. For the rotor shaft count per revolution values, it 
is very important to multiply the gear ratio by count values. The 
specification of the motor is shown in Table 2. 

 
 
 
 

 
 
 
 
 

 
Figure 4: Namiki DC Geared Motor with Encoder 

 
Table. 2 Namiki motor features 

Brand Namiki Coreless Motor 
Model 22CL-3501PG 
Operating Voltage 12 V DC 
Rated Power 15 W 
Stall torque 16.5 kg.cm 
Continuous torque 5 kg.cm 
Diameter 22mm 
Shaft length 19mm 
Length 65mm(excluding encoder, 

gear box and output shaft 
Stall current 1.8A 
Reduction ratio 80:1 
Output speed 120 rpm 
Weight 140g 

 
Fig. 5 shows about the encoder circuit for Namiki 12V DC 

motor. It is needed to connect two 10k Ohms to channel A and 
channel B supplied by 5V. One of the encoder pins is connected 
with 120 Ohms resistor and another pin ground. 

 
Figure 5: Encoder Circuit for DC Geared Motor 

 

D. Reading the Encoder Pulse 
In this research work, the encoder comes with the photoelectric 

encoder output (channel A and channel B). It is used to sense the 
rotation of a magnetic disk on a rear protrusion of the motor shaft 
forward or backward direction according to the pulse count per 
revolution. From Fig. 6, it is the clockwise direction from 
channel A leading to channel B because the A interrupt seeing 

attached to B whenever it changes state LOW to HIGH or HIGH 
to LOW condition. The another direction is counterclockwise 
caused by channel B leading to channel A because the B 
interrupt seeing attached to A whenever it changes state LOW to 
HIGH or HIGH to LOW condition [6]. 

 

 
Figure 6: Encoder Channel Description 

 
The encoder read values for channel A and channel B can be 

seen in serial monitor. Fig. 7 shows the values of count per 
revolution of the rotor shaft according to the multiplication of 
gear ratio 80 and encoder count values 8. Besides, the count 
values for forward and backward direction of the rotor shaft can 
be seen in the serial monitor. 

 

 
 

Figure 7: Encoder Read Values for DC Geared Motor 
 

E. Calculating the Angular Position 
The encoder from the gear-motor provides a resolution of 8 

counts per revolution and exact gear ratio is 80:1 metal gearbox. 
Therefore, it can get the counts per revolution (CPR) to the 
angular position as the following calculation: 

CPR   =  8×80 CPR 
Count/degree   =  640counts/rev ×1rev/360 deg 

 Let X   =  640 counts/ 360 deg 
Therefore 1/X    =  360 deg/ 640counts 
For attachInterrupt X2 
angular position  =  (1/X) × 2×counts         
   =  (720/640) deg 

The instruction code was implemented in the program by using 
the above equation to get the angular position of the DC motor.  

IV. PID CONTROL 

A. PID Tuning Algorithms 
A proportional–integral–derivative controller (PID controller) 

is a generic control loop feedback mechanism widely used in 

Channel A Channel B 

Encoder Geared Motor 

Turn Right 

Turn Left 

A 

B 

A 

B 
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industrial control systems. A PID controller calculates an "error" 
value as the difference between a measured process variable and 
a desired set point. The controller attempts to minimize the error 
by adjusting the process control inputs [7]. Fig.8 mentions 
implementation program flow chart for this setup. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8: Flowchart for System Description 
 

      (1)    
 

Fig. 9 shows the PID controller design for this control system. 
PID equation is calculated to get the control signal for DC motor. 
From eq (1), e(t) is position error value difference between set 
angle and output measured angle(actual angle), u(t) is PWM 
signal for DC motor and y(t) is the actual angle. Kp, Ki and Kd 
were respectively with the values of proportion, integral, and the 
differential coefficient. 
 
 
 
 
 
  

 
 
 

Figure 9: Closed Loop Position Control of the DC 
Motor using PID Controller 

The programming code for PWM signal execution is 
calculated by the following procedure. The instruction code is 
implemented by the Arduino microcontroller to execute the 
control signal. 

 
error  = output - input; 
Integral = xT * error + prv_ui; 
Diff   = (error - prv_error) / xT 
PWM = kp * error + ki * Integral +   kd *    Diff; 
Usignal = abs (PWM); 
 
From above code, the proportional gain (Kp) examines the 

magnitude of the error and it responds proportionally. Although 
it has a large error, the magnitude of the motor position will 
receive a large response. The integral gain (Ki) efforts to reduce 
the steady state error. And the derivative gain (Kd) attempts to 
look at the rate of change of the error signal. Derivative control 
will decrease the overshoot to become a greater system response 
curve of the motor position to a rapid rate of change. Finally, the 
controller is calculated the PWM signal depends on the signal 
variation of DC motor by using PID gain values to improve the 
system performance. 

 

B. Pulse Width Modulation 
PWM, or pulse width modulation is a technique which allows 

adjusting the average value of the voltage that’s going to the 
electronic device by turning on and off the power at a fast rate. 
The average voltage depends on the duty cycle, or the amount of 
time the signal is ON versus the amount of time the signal is OFF 
in a single period of time. It is depending on the size of the 
motor, the user can simply connect an Arduino PWM output to 
the base of transistor or the gate of a MOSFET and then control 
the speed or position of the motor by controlling the PWM 
output [8]. PWM and duty cycle relation diagram is shown in 
Fig. 10. 

  
Figure 10: PWM and Duty Cycle Diagram 

 
In this paper, the value of PWM signal is from 0 to 255 or 

that’s 0 to 100% duty cycle of the PWM signal. The duty cycle 
diagram is as shown in Fig.11. The PWM value is executed by 
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PID controller to reduce the error difference between the desired 
angle and the actual angle. 

 

 
Figure 11: Duty Cycle Diagram 

The duty cycle of PWM signal is calculated by the following 
equation. 
Period = 1/Frequency                  (2) 
Period= Ton+Toff                           (3) 
Duty Cycle= Ton/ (Ton+Toff) * 100 (percentage)               (4) 

V. EXPERIMENTAL TEXT AND RESULTS 

Experimental setup for the DC motor angular position control 
is shown in Fig. 12. All of the measurement values can be seen in 
serial monitor or serial plotter. Getting from the serial values, the 
output result curves are plotted by using MATLAB to be seen 
clearly. 

 
Figure 12: Experimental Setup for DC motor Position Control 

 

A. Testing Results using PID 

 
Figure 13: Output Response for Sine Input  

Fig. 13 shows the test result of the DC motor position 
controlled system. It can be seen the satisfied results achieved for 
free wheel (no load) condition. For this experiment, the input 
signal is used the magnitude of 90 degree for ‘Sine’ function.  

After testing several experiments for tuning the PID controller, 
the best result for Kp, Kd and Ki values were achieved. In this 
condition, the values of the best result are Kp=1.51, Kd=0.05 and 
Ki=0.009. But, the performance still occurs a little delay time 
between the desired and actual positions. 

  
Figure 14: Output Response for Step Input 

 
In Fig. 14, the desired ‘Step’ input signal is set about 90 degree 

for the DC motor position control. According to the response, the 
output signal is very fast within the settling time of 0.5 second 
and steady state error is closely to zero. However it has a little 
overshoot and oscillation to reach the desired position for the 
best results. To reduce this situation, the effect of friction should 
be considered according to the low velocity condition. In this 
research work, the friction compensation due to the low velocity 
was emphasized. 

 

B. Testing Results using PID and Friction Compensation 
For the control engineers, friction is also very important for 

various fields such as design of drive systems, high-precision 
servo mechanisms, robots, pneumatic and hydraulic systems. 
Friction is highly nonlinear and may result in steady state errors, 
limit cycles, and poor performance. It is therefore important for 
control engineers to understand friction phenomena and to know 
how to deal with them. The friction force is lower for decreasing 
velocities than for increasing velocities. The effects of friction on 
a closed loop, design control laws decrease the effects of friction. 
The friction compensation block model for DC motor position 
control system is shown in Fig. 15. 

 
Figure 15: Friction Compensation Block for DC Motor Position 

Control 
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The goal of this paper is to apply the Coulomb friction 
compensation for reducing the effects of friction. Coulomb 
friction is independent of velocity and is always present. This 
friction component is only dependent on the direction of motion, 
in such way that it is in the direction opposite to the velocity. The 
magnitude of Coulomb friction depends on the properties of the 
surfaces in contact and the normal force [9]. 

Fc = µ FN                  (5) 

 
Figure 16: Representation of Coulomb Friction 

 
The description of friction (Fc) is Coulomb friction 

proportional to the normal load. Fig. 16 describes the sign 
function behavior of equation (5). The Coulomb friction model 
does not require the friction force for zero velocity. It may be 
zero or it can take on any value in the interval between −Fc and 
Fc, depending on how the sign function is defined. 

 
Figure 17: Output Response for Sine Input applying Friction 

Compensator 

 
Figure 18: Output Response for Step Input applying Friction 

Compensator 

After compensating the Coulomb friction effect, the PID gain 
tuning parameters were changed a little and Fc values are added 
in the implementation procedure. 

Fig. 17 and Fig. 18 points out a good result in which Kp=0.51, 
Ki=0.007, Kd=0.05. Fc=2.25 for velocity greater than zero, Fc= -
1.25 for velocity less than zero and Fc=0 for zero velocity. 
Moreover, these optimal values covers for potentiometer input 
too. This condition can be seen in Fig. 19. 

        
Figure 19: Output Response for Potentiometer Input 

 
Figure 20: Varies the Output Position Response for DC Motor 

 
Fig 20 shows variety of responses in which wide ranges of 

inputs are applied up to 270 degree changes. The blue line 
response curve is variety of desired input angle and the red line 
response curve is the actual output angle for Namiki DC motor. 
The responses give high accuracy in a very short of milli-second 
time.  

VI. CONCLUSION 
In this paper, input signal is send from PC directly to Arduino 

board via serial port for DC motor control system. PID Gain 
tuning method is a good choice to reduce the oscillation 
according to the observed system response. Moreover, PID with 
friction compensation for control system operates well, 
especially it has no overshoot, small rise time, no oscillation and 
steady state error is nearly to zero to accomplish the designed 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8321
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              155 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8321    www.ijsrp.org 

criteria of the control system. Therefore, the experimental results 
are very optimal to get the desired angular position of DC motor. 

For the further extension work, this research can be 
implemented for the cases of the robot arm model, load 
consideration and robust controller selection to get the best 
performance for the stability system.  
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Abstract - To maximize language learning, questions are used to provoke talks which are meant to stimulate learning both the content 
and the language.  Teachers as initiators and sustainers of classroom talk must understand how they manage classroom in such ways 
that students have chances to speak. The study was aimed at discovering the kinds of questions that are difficult to respond and the 
strategies that the teacher uses in classroom talk practice.  Observations were video-taped and interviews were conducted.  The writer 
also distributed questionnaire to 66 students and a teacher participant.  The study was qualitative descriptive in nature, in the form of 
case study design.  The result of the study answered the two questions that the study posed: the questions that were difficult to respond 
and strategies the teacher participant used in the question-answer talk.  The study presents a list of 20 questions considered difficult by 
the students.  Other result showed strategies the teacher used during learning.  Some strategies were absent, they were: encouraging 
students to direct questions to other students, being the devil’s advocate, changing the perspective, imagining and transforming the 
response in some way.  These strategies were considered of higher-level skills that students need extra effort and thinking in 
responding. 
 Index Terms - difficult questions, English language classroom, questioning strategies, question types,  
 
 

I. INTRODUCTION 

Every English teacher must expect that their students talk a lot.  Through interaction in the classroom – when students are engaged 

on doing tasks or joining discussions, students have chances to increase their language store[3].  This interaction depends very much on 
the teachers as initiators and sustainers of interaction, and the teachers can make use of series and sequenced questions to do so [3].  A 
lot of research has been written on questions practices, on the questions types [7] or teachers’ questioning skills enhancement [9]  When 
dealing with classroom talk and questioning, we cannot avoid the fact that what we focus on is participation, in which participation is 
less seen in non-native English classrooms.  They are reluctant to express themselves or ideas.  One of the things that hinders 
participation is less confidence.  One of the students joining in the study, when asked why such questions like “do you agree?, is her 
(your friend’s) answer correct?, what do you think of her answer?, Any other opinion?” preferred to stay silent.  She said that she was 
not sure her answer was correct in terms of the language used. She was afraid she made mistakes.  Brookfield [1] wrote about this in his 
book that “Some students won’t talk because they’re afraid of making a mistake by saying something that’s considered draft, 
unintelligent, or poorly expressed.” Therefore, it is important that students are made confident in English class so that the level of 
participation increases. Since questions are seen as one of the best tool to increase participation [4], the study was intended to see how 
the teacher apply certain questioning strategies, especially those which help solve participation problem.   
Questioning practice is also seen as central to learning and an effective way to effective teaching [7].    Based on several researches, 
indeed, questions are believed to have positive impact in learning.  It is important in a way that questions can stimulate thinking, 
learning and class participation.  Further, Hill [8], wrote that teachers must develop questions that stimulate reflective thinking.  In sum, 
it is the teachers that bear the responsibilities to give reflective-thinking-stimulating-questions which will also enhance learning and 
class participation and in the end, aims of leaning are achieved. Therefore, the writer wanted to see what really happened in the 
classroom during the learning process. The questions that the writer would like to study are:  

a. What questions are difficult to respond according to students? 
b. What strategies does the teacher participant use in the practice of question-answer talk? 
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II. LITERATURE REVIEW 
Classroom interaction is built from many aspects.  One of the tools to build interaction is question.  Making adjustment to 
language use is something language teachers must be aware of.  Teachers might need to modify their language to balance the 
dialogue between teachers and students.  Richards and Lockhart named this as “teacher talk” [11].  The further clarified the 
term by stating that “When teachers use teacher talk they are trying to make themselves as easy to understand as possible, and 
effective teacher talk may provide essential support to facilitate both language comprehension and learner production.”  
Therefore, it is a complex task for language teacher to ask questions, since they need to consider the kind of language they 
use, the syntax of the questions and the content of the learning to be taught, beside the language itself.  Hard-to understand 
questions might lead to confusion and resistance from low achievers.  That is why teachers need to adjust question-language, 
clarify difficult term and ask questions in a different way if needed [12].  Brown [1] posed how questions are important as 
conversation starters, especially in language classroom where students might not have the initiatives to begin to talk or 
maintain talk.   Besides, questions serve various purposes, among them are (a) they stimulate and maintain students’ interest, 
(b) they encourage students to think and focus on the content of the lesson, (c) they enable a teacher to clarify what a student 
has said, (d) they enable a teacher to elicit particular structures of vocabulary items, (e) they enable teachers to check 
students’ understanding, and (f) they encourage student participation in a lesson (Gall in Richards and Lockhart) [11].  Gibbs 
in Crawford’s et.al [4] posed effective strategies for questioning in the classroom: (a) Ask questions that invite more than one 
plausible answer, (b) Provide wait time after asking a questions to give less confident students an opportunity to formulate 
their responses, (c) Ask follow-up questions, (d) Provide feedback that neither confirms nor denies student responses, for the 
discussion to remain open, (e) Request a summary, (f) Survey the other students, (g) Encourage students to direct questions to 
other students, (h) Be the devil’s advocate, (i) Use think-aloud, (j) Call on students, not only those who raise their hands, but 
move on quickly if a student chooses not to answer, (k) Alert the students to possible answers, (l) Change the perspective, 
(m) Imagine, (n) Relate the response to something else, and (o) Transform the response in some way. 
When we talk about teachers’ questioning practice, we cannot avoid the need to talk about the responses.  In the context of 
language classroom, students’ responses might reflect language acquisition and content knowledge.  Thus, teachers’ feedback 
should respond to these occurrences, both content and form [10].  Feedback on content might be done by: (1) acknowledging a 
correct answer, (2) indicating an incorrect answer, (3) praising, (4) expanding or modifying a student’s answer, (5) repeating, 
(6) summarizing, (7) criticizing [11].  
Teachers often find that students spend more time in answering questions than what the teachers expect when given 
questions.  In a language classroom, the reasons for not directly answering the teacher’s questions might also be because of 
the limited capacity of the target language.  Students might not be able to express it in the target language, especially for 
questions which require opinions, in which students need to construct their own sentences to answer the questions.  Mary 
Budd Rowe in Wilen [12], in her article “Using Wait Time to Stimulate  Inquiry” wrote about wait time and the explanation 
emphasizes the importance of wait time; the longer time given for students to answer the question, the more qualified the 
answer will be.  The responded answer will reflect the higher level of thinking system the student has involved.  When 
students are given the questions “How can you conclude that a character is good or bad?”, they will activate their thinking by 
first, making standards of good and bad in terms of manner, way of speaking, or any other categorization, and then select 
which character is good, and which is not. The answers given by the students might open chances for further discussions or 
even debates, because the standards set for good or bad might be different from one student to another regarding their social 
background. 

III. FINDINGS AND DISCUSSIONS 
The writer conducted a qualitative descriptive research in the form of a case study design to help get data from the 
participants. Creswell [5] gave clear description on how to conduct the research. The information and data are attained by 
several means to make detail and thorough description of the phenomenon which is studied to get new insight of what to 
make better in the future. The writer distributed questionnaire to 66 students and an English teacher of a vocational high 
school; she has been teaching for 28 years.  Only 56 student questionnaires were returned.  Observations were video-taped, 
and interviews were conducted.  There were only 4 students joined the interview.  The teacher participant was also 
interviewed.  The classes observed are of Office Administration Program, Class 1 and 2, consisting of 33 students in Class 1 
and 33 students in Class 2. Most of the students are female.   
Data collection procedure 
As indicators for the questionnaire had been identified, items were made. They were written in Bahasa Indonesia to make 
them easier to comprehend. The questionnaire was group-administered to make it well-responded.  It was distributed in 
the classroom during the free session after the second semester lesson ended.  Interviews were conducted before and after 
the video-taping.   
Instruments 
Students’ questionnaire consists of factual questions, 54 closed-items on types of questions, and 21 statements of closed-
items of questioning strategies.  The closed-items were 3-levels Likert scale: agree, unsure and disagree.  To make the 
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questions more understandable, they were written in Bahasa Indonesia. Questionnaire items were derived from the theories 
mentioned about questions and questioning strategies. Interviews used semi-structured format.  Indicators for strategies are: 

Code Item 
S1 Ask questions that invite more than one plausible answer 
S2 Provide wait time after asking a questions to give less confident students an opportunity to formulate 

their responses 
S3 Ask follow-up questions 
S4 Provide feedback that neither confirms nor denies student responses.  Then the discussion remains 

open 
S5 Request a summary 
S6 Survey the other students 
S7 Encourage students to direct questions to other students 
S8 Be the devil’s advocate 
S9 Use think-aloud 
S10 Call on students, not only those who raise their hands.  But move on quickly if a student chooses not 

to answer 
S11 Alert the students to possible answers 
S12 Change the perspective 
S13 Imagine 
S14 Relate the response to something else 
S15 Transform the response in some way 

 
Data analysis technique 
The observation videos and interviews were transcribed and the questionnaire data were put into themes.  Using simple 
mathematical operation, the list of difficult question were made into percentage and ranked from the top most difficult.  
Marked questions were then put into categories of questioning strategies to find the number of occurrence. 
Procedure of the research 
The study was intended to see difficult questions present in a language classroom and the questioning strategies the 
teacher used.  The writer followed the following steps: (1) identifying problem, (2) reviewing literature to determine 
indicators, (3) defining the population, (4) developing instrumentation plan, (5) collecting data, (6) analyzing data, (7) 
writing report.  
 
Findings and Discussion  
Findings 
The table below shows the list of questions considered difficult by 56 students of OA Class 1 and 2.  These questions were 
present during learning process, as seen in the 4 taped-observations.   
Table 1. List of Difficult Questions 

No ITEM % 

1 What does the word slump mean? Anybody? 60 

2 What is the main idea of paragraph 2? 57 

3 What is the suitable title for the text? 39 

4 How many arguments are there, to support the thesis statement of the text? 36 

5 In your opinion, which paragraph will be the first argument? 34 

6 What can we conclude form the text? What is the conclusion? 28 

7 What is your reason for choosing? 28 

8 How many arguments should be in an analytical exposition text? 28 

9 In your opinion, which should be the thesis statement? 28 

10 Do you have difficulty to understand the text? 26 

11 Do you have any difficult words? 26 

12 Do you still remember the purpose of analytical exposition text? 26 

13 What is the title of the text? 25 
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14 Do you get the content of this text? 25 

15 What is the topic of the text? 25 

16 What is the purpose of the text? 23 

17 So, what do you think about our class today? 23 

18 Do you enjoy the class? 23 

19 What does this text talk about? 23 

20 Any other opinion? 23 
Among the 20 questions, some are categorized as comprehension questions (number 2,3,5,6,7,9,13,15,16,17,18,19).  Some 
others belong to knowledge level (number 4,8), others are of managerial purpose.  One question is of vocabulary item and it 
is considered the most difficult. 
Table 2. Teacher’s Strategies 
Code Item Number of 

occurrence 
S2 Provide wait time after asking a questions to give less confident students an opportunity 

to formulate their responses 
96 

S1 Ask questions that invite more than one plausible answer 32 
S3 Ask follow-up questions 32 
S11 Alert the students to possible answers 22 
S4 Provide feedback that neither confirms nor denies student responses.  Then the 

discussion remains open 
20 

S5 Request a summary 16 
S9 Use think-aloud 16 
S10 Call on students, not only those who raise their hands.  But move on quickly if a student 

chooses not to answer 
15 

S6 Survey the other students 4 
S14 Relate the response to something else 4 
S7 Encourage students to direct questions to other students 0 
S8 Be the devil’s advocate 0 
S12 Change the perspective 0 
S13 Imagine 0 
S15 Transform the response in some way 0 
 Total 257 
It is obvious that the teacher gave wait time after she gave questions.  The classroom observation also revealed that there 
were no talks of the teacher encouraging students to direct questions to other students, being the devil’s advocate, changing 
the perspective, imagining, and transforming the response in some way. 
Discussions 
The result of the study showed a surprising fact that an item of vocabulary was considered the most difficult question.  
Firman Rahman [10] in his study found that students difficulties in getting the meaning of a certain vocabulary items were 
because they used to look them up at the dictionary.  Dictionary might help when allowed.  However, students need to 
practice using context to find out the meaning of certain vocabulary item.  It is a matter of analysis, the same as getting main 
ideas. Susan M. Brookhart [2] wrote about the complexity of getting  the main idea of texts.  She wrote “This kind of task is 
“analysis” because to identify the main idea, students have to break the text into parts and see what the parts have in common 
and what message they point to or support”.  Getting main ideas of the texts can be considered as a matter of comprehending 
activity when the thing done is only picking up a sentence as the main idea, but when students have to use the context, 
meaning all the information in the paragraph to find what they have in common, then it is considered an analysis.   
The following is an excerpt of the transcript showing a simple practice of giving follow-up question.   
T : What about you? What is your hobby?  
S : Swimming 
T : Swimming.  Where do you usually swim? In the river?  
Ss : (Laugh) 
T : Swimming pool?  
S : (nods) 
T : Yes, swimming pool 
When the teacher questioned “What is your hobby?”, she has shown an example of asking questions that invite various 
responses.  Three students responded to this question and they have different hobby.   
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The following excerpt showed how the teacher responded to the student’s answer.  She stayed neutral and then she used 
“survey other student” strategy by asking “Do you agree with her?” 
T :  Ok, number 2  What is the topic of the text?  What is the topic of the text?  Apa tadi? 
Ss :  Exercise 
T      :  Exercise, OK. Do you agree with her? 
Despite the fact that these two classes had different characteristics, one was a quiet one, the other was more active, when they 
were given a topic which was interesting enough for them, they seemed stimulated.  Both classes got more crowded when 
discussing “cosmetic surgery” in small groups.  Choosing topics which are contextual, those of students’ interests, would 
benefit the teacher.  It increases motivation.  At least, the students are interested in the topic. This will increase their 
awareness of the prior knowledge they have had and make recall easier to do. 
The last five strategies were not present in the observation because those strategies refer to open-questions.  Open questions 
are difficult to answer, since students need to use their background knowledge of both the content and the language.  They 
might also lack of vocabulary bank which can support making questions to other fellow students. 
The observation also showed some facts about the teacher’s other strategies were present.  The teacher often repeated 
questions, or made questions in different wordings (paraphrasing).  When interviewed to see the reason why she did so,  she 
said that students needed more exposure in language.  The teacher participant was also seen using sentences in the native 
language.  She code switched.  She reasoned that she avoided conversation-clog.  She believed that when questions and 
instructions were translated, she was sure she made herself clearer, to avoid misunderstanding.  Wragg [13]posed some tactics 
that teacher can practice in classroom questioning session.  They are: structuring, pitching and putting clearly, directing and 
distributing, pausing and pacing, prompting and probing, listening to replies and responding, and sequencing.  These 
strategies are similar to the above.   
The following excerpt might give clearer picture of what strategies that the teacher participant used in her classroom talk. 
(1)  T : Yuk, who will propose the suitable title 
    Yuk, come on, raise your hand.  What is it?  Come on.  Raise your hand.  (walks   to a  student, ask her to answer) 
 T :  What does this text talk about? 
 S3 : exercise 
 T :  Ok, so give the title based on the text 
(2) T :  What is the title, in your opinion? hmm? 
 S3 :  Exercise 
(3)  T :  Exercise what? 
 S3 :  Exercise majority 
 T :  Exercise Majority 
(4) T : What do you mean by majority? 
 S3 : Exercise 
 T :  What’s the matter with exercise?  Should we do exercise? 
    Is it important?  Or…It doesn’t matter, 
    It has no meaning for us.  We should not do exercise. 
   So, in your opinion, what is the suitable title for the text?  Yuk… 
    What do you think about the title?  (pointing a student) 
    Mbak (an address in Indonesia), yuk, come on, please propose 
(5)              Aulia? 
 S4 : Why you should do exercise 
 T : Other title?  Other title? 
    Who wanna propose other title?  Yuk, come on 
    Don’t be afraid, don’t be shy 
 T :  (approaching to a student) 
 T :  What’s the matter with exercise? 
    Yuk, yang lain… 
    What do you think about the suitable title? 
 T :  No idea?  You do not know?  Yuk, yang lain?  (move) 
(6)  T :  Just that one?  Do you agree with these titles? 
 Ss :  Yes 
 T :  Yes, Ok? 
(7)               Why you should do exercise? You see that the purpose is to persuade someone to do something.  The purpose is  

to persuade someone to do something, it means that the writer persuades you to do exercise.  So, the title, ya? 
   Should talk about the exercise.  Why we should do exercise, should we exercise, is exercise important.  Or the 

title should concern the topic.  If you have known about the topic, you can give the suitable title. 
 T  :  (writing on the white board) Should we do exercise?  Is exercise important for us?  Does exercise give benefit 

for us?  Actually, there are many titles that you can pick or you can use to give to the text. 
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 T :  Ok, number 2  What is the topic of the text?  What is the topic of the text?  Apa tadi? 
 Ss :  Exercise 
 T :  Exercise, that’s right.  Now, what is the main idea of each paragraph? 
    What is the main idea of paragraph one? 
 Ss : (mumbling) …. 
(8)  T  :  Paragraph 1, what is the main idea?  Apa tadi?  Look at number 3: The majority of us claim that we do not 

have time to exercise. We feel too busy to do that. However, many expert said thatexercise has great role in 
making our body healthy.  Yuk, what is the main idea? 
 What does this paragraph talk about?  Intinya tentang apa paragraph ini?  What does this paragraph talk about?  
Ya...Mbak? (pointing a student) 

 T :  the thesis, of the text.  The main idea of the thesis.  The thesis means that it’s your proposal  ya...your proposal.  
You want someone to do something   ok?  What you want people do?  What you want people do?  Hmmm?  You 
ask them to do what?...to do what?   You ask people to do what? 

 S1 : exercise 
(9)  T : Exercise.  So, the main idea is about exercise.  Look at paragraph 1.  Ok, find    sentences related to exercise.  

Which sentence? Paragraph 1.  Find which sentences related to exercise.  Kalimat yang mana? 
 S1 : (read) Exercise has a great role in making our body healthy 
 T :  That’s right. So, the main idea is exercise has a great role in making our body healthy.  So, that’s the way, how 

you find main idea, OK? 
Number 1 showed how the teacher proposed a question inviting various answer (S1), followed by making the  questions in 
different words (Wragg’s prompting and probing).  Next (number 3 and 4) the teacher asked follow up question.  When the 
teacher found that the class tended to keep silent, she called out a name (S5).  She observed the class and thought that she 
needed to survey other student (number 6).  When it seemed that the students got confused, she structured the talk to gather 
information that the students can find the gist of the information.  Number 9 provides an example of neutral feedback so that 
she can survey other response.  At the end, teacher can make conclusion of what these efforts were really aiming at “So, 
that’s the way, how you find main idea, OK?”. 

 

IV. CONCLUSION 
The study had presented some information that can be used for further research in exploring teachers’ questioning practices.  

Although there are categories that are not represented in the responses, the result of the study can give a piece of picture of what has 
been going on in an English classroom of a vocational high school. The practice of questioning is indeed a complex thing.  It should 
be practiced and reflected.  By seeing what teachers have done in the classroom, all parties can gain insight into what improvements 
should be made to better vocational education.  Teachers can use this kind of study as reflection to their own learning.  The video-
tapes can give information of the pre-dominant feature of classroom talk.  Classroom talk should give higher portion to students.  
Therefore, when proofs show that teacher-talk-time is more, there should be remedies to the situation.  The writer also found a fact 
that students’ questions were absent.  This might not be a good practice of the method outlined in Indonesian 2013 Curriculum, which 
stated that questioning (menanya) should give chances for students to raise questions.  This study had presented a good practice of 
questioning session led by an experienced teacher.  However, more classroom videos might give more common pattern of classroom 
question-answer talks  
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Abstract- An African child is in a state of perpetual crisis as he is 
faced with conflicting images of Africa and Africans. In this state 
of confusion, his attempt at finding out the authentic African 
image is usually faced with failure and frustration. The objective 
of this paper therefore is to examine the contribution of the 
motion picture to the distortion of African identity and the 
disorientation of an African child. The paper highlighted the 
position of scholars regarding African identity and conducted a 
sociological analysis of the contents of drama and films on local 
and satellite television stations that are indicative of what an 
African image is all about.  
 
Findings showed that the relegation of African oral tradition, 
limited knowledge of content providers about Africa and 
Africans, Eurocentricity, economic factors, using the western 
world as denominator and low self-esteem are some of the major 
factors that are responsible for the distortion of the African 
image. It therefore recommended conscious efforts by African 
culture experts to build the capacity of content providers, 
Africans to spend more time in learning about Africa and 
Africans and imparting such on the younger ones and also for 
culture promoters to live by examples by consistently projecting 
the authentic image of Africa and Africans through their actions 
and deeds.  
 
 
 
 
Index Terms- African identity, Film and African child, Identity 
formation, Content creation for African child.  

I. INTRODUCTION 
Identity is what differentiates one person or group of people from 
the other. It is unique to such individual or group. It is what can 
be used to describe you. Without a proper identity, reward and 
punishment would be difficult while collective yearnings and 
aspirations may not be easily attained. It is when you know 
‘who’ that you can add the information relating to ‘what’ ‘when’ 
and ‘how’. Without knowing the ‘who’, all other questions 
relating to responsibility become meaningless. Apart from the 
fact that it differentiates one individual or group from the other, it 
is also dynamic and subject to change from time to time. Identity 
is not literally cast in stone as situations and circumstances can 
facilitate the need to change one’s identity either to conform or 
deviate from the norm.  

 
A person may adopt different identities at various times during 
his lifetime while some individuals maintain several identities at 
once (Clarke, 1999: Par. 4). “At the heart of human experience 
lies an essential yearning for self-definition and self-
understanding. Developing a conception of who we are, for what 
purpose we exist, and how we should live our lives is a basic 
impulse of human consciousness” (Weinberg, 2007:Par 1).  
 
Our opinions about our identity may not be in tandem with other 
people’s perception or opinion about who we are. It is also 
possible for one to have a false sense of identity when one sees 
himself in an image totally different from his personality. This 
happens when one pretends to posses qualities that one does not 
have or when one yearns to be seen in a better perspective than 
his real worth. We have both individual and group identity. The 
individual identity influences the group identity and vice versa. 
Our identity, whether individual or group, is what makes us 
unique and stand out in the crowd (Omoniyi & Salami, 
2008:177). It is what guides the way we think or act. Without a 
unique identity, a person or a group does not enjoy proper 
recognition. He does not attract the attention of others who may 
be fascinated by such a person or a group’s idiosyncrasies.  
 
Some of the identity related theories that have guided discourse 
over time include The Mind-Brain Identity Theory traceable to 
Boring's book The Physical Dimensions of Consciousness 
(Ullini, 2012: Par. 1) which highlights the correlation between 
the mind and the brain and the similarity between what the mind 
thinks and what the brain processes. Henri Tajfel and John 
Turner’s Social identity theory utilizes categorization, 
identification and comparison to analyse individual as a person 
and as a member of a social group. It also includes the impacts 
that being a member of a social group has on the individual 
(Chen and Xin Li, 2008:2). 
 

Other identity theories include Erickson’s psychosocial theory of 
human development which states that "...What the child acquires 
at a given stage is a certain ratio between the positive and 
negative, which if the balance is towards the positive, will help 
him to meet later crises with a better chance for unimpaired total 
development” (Chapman A. 2012: 7). Out of all these theories, 
Erickson’s psychosocial theory of human development is the 
most relevant to this discussion. 
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II AFRICAN CHILD AND IDENTITY FORMATION 
Africa is the second largest and second most populous continent 
in the world with over one billion population. The belief in many 
quarters is that human life and civilization began in Africa more 
than five million years ago with particular reference to the 
Egyptian empire and its civilization. Africa is considered as the 
cradle of humankind (Matlotleng, 2009:8). Africa is the home of 
black people the world over and many black men in the Diaspora 
trace their origin to this continent. “The continent is commonly 
divided along the lines of the Sahara, the world’s largest desert, 
which cuts a huge swath through the northern half of the 
continent. The countries north of the Sahara make up the region 
of North Africa, while the region south of the desert is known as 
sub-Saharan Africa (Mehretu et al, 2009: 1). 
 
Africa as a continent has a diverse culture with thousands of 
ethnic groups and languages. These ethnic groups cut across 
national boundaries as people from a particular ethnic group 
could be found in more than one country. It is regrettable 
however, that Africans have stronger affiliation to their ethnic 
ties or at best to their national identities than to the African 
consciousness. This may be one of the reasons why many believe 
that there is nothing like African identity. “National/country 
identity is so strong in Africa despite the fact that if you delve 
within this country you will discover irreconcilable differences 
between tribes, races, religious groups etc”. (Sahara Vibe, 2007: 
Par 5). 

 
This means that identity issue in Africa is better appreciated form 
ethnic or sometimes national point of view rather than from 
continental point of view. This is because several attempts made 
by government, in different parts of Africa aimed at fostering 
national identity among their people have been thwarted by 
diverse ethnic nature of the people. This has also made 
development of what one can call an African identity an 
impossible task in the present dispensation, as people in Africa 
are still more sentimentally attached to their ethnic and national 
backgrounds than to a regional affiliation.  
 
In spite of this close affiliation to tribal ties however, there are 
still sizeable numbers of people who believe that African identity 
exists. Their reason for this conviction is the fact that there are 
certain basic characteristics that are common to Africans 
irrespective of their tribal or national affiliation. These include 
the way they dress, their communual spirit, celebrations, and  
eating habit; (home cooking as opposed to eating in public 
places). Africans only eat outside during festivals and 
ceremonies and do not depend on public eateries for their daily 
meals. Other common denominators include cultural values, as 
well as arts and crafts.  
 
In Africa, every child belongs to the community as a whole and 
every adult member of that community sees the nurturing of any 
child from the community as his or her own responsibility 
irrespective of who the biological parents are. Other 
characteristics include utmost respect for adults and constituted 
authority as well as the sacredness of marriage institution; 

infidelity is treated with contempt, disdain and outright 
condemnation. Africans are known for being their brother’s 
keepers and they derive joy in common wealth rather than 
individual wealth.  
 
Africa is a place where you live for your people and your people 
live for you. The focus is usually on the common good for the 
benefit of all. It has a very rich cultural values and customs 
transmitted orally from generation to generation. This way of life 
which differentiates Africans from the others was the source of 
pride in the good old days before the erosion of African ways of 
life through infiltration of foreign culture and religion.  
 
Philosophically, African sense of beauty does not lie on the 
appearance which may be deceptive in most cases. A person is 
only considered beautiful or handsome if the physical appearance 
is complemented with good moral value, good behavior and 
sound judgement. Africans cherish their names and always strive 
to protect their integrity and the good name of their people 
anywhere they go. The question is how much of these are being 
transmitted to the younger generation nowadays? How many 
children are familiar with all these attributes that makes 
Africansto be unique anywhere they are whether in Malabo, 
Kumasi, Cape Town or Cairo.  
 
The pre-literate African societies saddled parents with the 
responsibility of transferring information about these common 
characteristics that define the people as Africans from generation 
to generation. The children thus learnt about their identity 
through observation of what and how the adults act and react, 
through association and interaction with people either from the 
same family or lineage or outside their family or lineage. They 
learnt through active participation in social, religious and 
political activities particularly through their age grades. Children 
also learnt from their parents and other adults with exemplary 
behavior and attitude who are chosen as role models. Parent and 
guardians use the moonlight story time to educate and orientate 
the younger generation of where they come from, what they are 
noted for in terms of values, attitude and prowess as well as 
societal expectation from individual members. 
 
It is expected that a child must be nurtured in the ways of life of 
Africans by doing what is culturally acceptable and staying away 
from what is regarded as taboo. He or she is trained through 
observation, association, participation, role modeling, and 
orientation. However, as capitalism finds its way into Africa, 
parents become more engrossed in pursuits of economic survival 
with little or no time to take care of their responsibilities to their 
children. Children became disconnected from their histories, 
values and orientation. This explains why most African children 
cannot trace their histories but are excellent in discussing the 
history of other parts of the world. The onus of educating an 
African child on virtually all aspects of human endeavour, 
including their African identity was first transferred by the 
parents to the school system but now the mass media has 
hijacked that responsibility because of its audio-visual appeal. 
 
III DISCUSSION OF FINDINGS  
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Film and motion picture have always been used interchangeably 
in America while the British refer to this same medium as 
cinema. All these names are used to describe the moving images 
projected through the big or the small screen. The big screen 
being the cinema, while the small screen includes; the television 
screen, Computer screen, phones as well as other electronic 
devices with audio visual components. The potentials of the film 
in image creation cannot be overemphasized. Guttentag, Kramer 
and Libresco are all of the opinion that film is a veritable tool for 
social change and that its impact in stimulating the brain for 
‘sociability’, engaging with others and empathy cannot be over-
emphasised. (Gary, 2010: Par 6). Other scholars; Leal and Villa 
Bandeira, (1995:53), and Hartmurt (1986:43) have also 
articulated the educational potential of film.  
 
It is important to note that majority of the information at the 
disposal of an African child to guide his identity formation is 
accessed through the film. He is at the mercy of either the real 
life character or cartoon character he sees regularly on the screen. 
Apart from the medium through which the information is passed, 
the content of such information is equally diluted with syncretic 
elements. The child’s understanding of his culture and 
environment, including societal expectation therefore becomes 
opaque as he is placed in a state of perpetual confusion 
orchestrated by conflicting semiotics that confront him daily.  

 

In terms of African identity with regards who we are and what 
distinguishes us from others, many of the films and television 
drama based on Africa and Africans transmitted through local 
television stations as well as cable satellite television stations in 
the past are mostly malicious, misleading and prejudiced. They 
portrayed Africans as primitives, savages, cannibals, and at best 
not different from animals. In such old films like the Tarzan 
films, Amos and Andy, and the National Geographic’s 
documentaries are glaring examples that readily come to mind. In 
these films and many others, there is apparent distortion of facts 
about African’s way of life. There is also apparent hasty 
generalization, in which violence, savagery, hunger and 
starvation are projected as daily occurrence in the continent.  
 
Most of them also echo white supremacy over uncivilized 
Africans. Films like Coming to America, Mr. Johnson, Congo, 
and Shaka Zulu, are in this category. The films mentioned above 
were produced in Hollywood and the underlining factor is that 
somebody somewhere is always eager to misrepresent Africa in 
order to create confusion and distort the facts with regards to 
situations in Africa as well as African’s ways of life. In those 
motion pictures, African civilization is relegated to the 
background and western ideas are projected as the best form of 
life that any child can dream of. “The emasculation and 
inferiorisation of black people…was achieved through the 
fabrication of racist myths of white superiority in opposition to 
black inferiority. White humanness contrasted to black 
animalism”. (Tirykian in Gordon& Gerguen, 1988:77 cited in 
Okagbue, 2009:20).  
 
It is regrettable to note that, with increasing number of ‘woods’ 
that are now in Africa, from Nollywood to Gannywood to 

Kannywood to Swahiliwood, among others, promotion of 
authentic African identity is still given a relatively insignificant 
attention in the films. From Capetown to Lagos, and Kumasi to 
Nairobi, the screen is still agog with films that ape the western 
media by only projecting negative things about Africa and 
Africans. It is as if corruption, incest, prostitution, backstabbing, 
modern day slavery and wanton disregard for law as well as 
senseless murder only happen in Africa and not in the rest of the 
world.  

 
Most African films still present Africa as home of rituals where 
no conflict is established without reference to the supernatural 
forces. Africa is portrayed as a place where human life means 
nothing and an average African is seen as a refined cannibal. 
Because African children are influenced by what they see on the 
screen either at the cinema or on the television screen, the 
situation at present is such that more attention is directed towards 
cultural re-orientation in a globalised world. This globalised 
world is the one in which some cultures are better and superior to 
others and the superior ones must be adopted meekly by all. This 
“globalization is antithetical to cultural diversity and in that 
respect, it denies others of their identity which is an important 
aspect of fundamental human rights. Africa will be lost in a 
world without cultural diversity” (Isola, 2010: 18).  

 
Since Africans willfully transferred the role of the ‘teacher’ to 
film as they become highly engrossed in mundane things, the 
new teacher is doing its best to teach their children all the 
nonsense in its arsenal. That explains why African children are 
daily bombarded with pictures of western ideas all in the name of 
globalization. The screen continues to chronicle situations and 
events in the ideal world of bliss where every youth should aspire 
to live and flourish.  
 
The children are now being taught about life through cartoons 
whose background bears no identity to their own environment. 
Instead of learning how to relate effectively with his fellow 
human beings, he learns through the cartoon how to relate with 
animals and other inanimate objects. Instead of seeing things that 
are relevant to his environment and can promote his even growth 
and development, he is taken into the land of dream and fantasy. 
These dreams and fantasy continue to deceive him of the utopian 
world where all seemed perfect and thus become ill-equipped 
with necessary skills to be able to face developmental challenges 
as he grows. 
 
Apart from being introduced to experiences that are far away 
from their own environment and being chauffeur-driven into 
dreamland, many programmes on the screen, continue to promote 
obscenity, foul language, nudity and violence. That is why 
violence among school students, with one stabbing the other or 
another going on a shooting spree, killing anybody in sight which 
used to be associated only with the western world in the past, has 
now become a daily phenomenon in Africa. Hatred, xenophobia, 
ethno-religious crisis, arson and looting as well as high-tech 
crimes being perpetrated among youths are equally traceable to 
what children see from the films they see. 
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In terms of dressing, African actors and actresses are indirectly 
advertising for the popular labels in Western world, with highly 
revealing and emotionally tempting mode of dressing. Chastity is 
thrown into the dungeon; as flirtation; double-dating, adultery 
and prostitution are seen as ‘cool’ and acceptable. The concept of 
beauty in Africa is now distorted as only girls with chemically 
induced and highly cosmetic physical appearance are considered 
as the beautiful ones. Male actors are wearing earrings and 
actresses in low-cuts, as if in a state of mourning. This has 
redefined the way African children dress. It is the norm 
nowadays for boys, even from the remotest village to ‘sag’ while 
Spaghetti, Mini skirt and Body Hug is the ‘must-have’ in every 
girl’s wardrobe. Pre-marital sex is now seen as ‘cool’ in order to 
be considered romantic leading to upsurge in cases of unwanted 
pregnancy and unsafe abortion among children and young 
people.  
 
Hair weaving that was the prerogative of Africans was not 
considered acceptable until both women and men from different 
parts of Europe and America started weaving their hair. Only 
what comes from the West is considered acceptable. This is what 
many considered as being in a state of perpetual servitude and 
continuous dependent on the west for guidance. The reasons 
articulated for the colonisation of most parts of Africa in the past. 
Now African men are weaving their hairs because their sports 
and musical idols as seen on the screen are doing the same. 
 
The ideal world projected through the motion pictures is far from 
what Africa is or what it represents. That is why in films like 
Loosing You, and Power of Love African youths are encouraged 
to defy reason, logic as well as parental guardian whenever they 
are in love because love is the utmost. Other films encourage 
children to query tradition without proper understanding of such 
traditions. Films like Blood Money, Brotherhood of Darkness 
and Reign of the Wicked portray Africans as fetish, blood–
sucking demons and cannibals. Youths are discouraged from 
visiting the countryside because the uncle or the aunt at that end 
has no other business to attend to than to snuff out innocent lives 
in order to take over their parent’s property or as a result of envy; 
since his own children are not doing well like others. 
 

In society today the construction of a personal 
identity can be seen to be somewhat problematic 
and difficult. Young people are surrounded by 
influential imagery, especially that of popular 
media. It is no longer possible for an identity to 
be constructed merely in a small community and 
only be influenced by family. (Hamley, 2001:1)i 

 
An African child has to contend with this reality on a daily basis. 
This is coupled with the fact that the foundation of self and group 
identity that was supposed to have been built by the parents and 
other agents of social cohesion was not available leaving the 
child to grope in the dark with regards what is right, reasonable 
and acceptable. One may begin to ask; how did things get this 
bad? What motivated African content providers to produce 
counter-culture films. Is it a deliberate attempt to undermine the 
culture and jeorpardise the future of the children?  
 

One thing is clear, what you do not have, you cannot give. 
Educational standard in many African states are at its lowest ebb 
and content providers are not properly trained on content 
development. Most of these content providers have initially 
experienced culture disconnect and the only culture they could 
connect with was the one introduced by the films they watch on a 
daily basis for inspiration. Therefore most of the content 
providers do not have adequate knowledge about Africa and 
Africans. 
 
That is not all, many of the present content providers while 
growing up have been brainwashed through the school and 
religious system that the western ways of doing things is the best 
and only way of achieving the greatest good for the greatest 
number. This Eurocentric indoctrination did not allow them to 
differentiate between culture and religion. Anything that is in 
antithesis to the practice in Europe is barbaric, uncivilized and 
should not be projected to avoid rocking the boat and being 
tagged backward. The implication is such that justifications are 
now being found for issues that are alien to African culture, like 
homosexuality, lesbianism, transgender and same sex marriages. 
It is important to note that “What is needed is more of modernity 
and less of “the Western spring,” (Mazuri, 1996 cited in Falola 
2003: 49)  
 
The fact that anything that is connected or traceable to Africa has 
been stigmatized has affected people’s psyche to the extent that 
those who like to wear African dress among the children have 
developed low self esteem as they are regularly taunted by their 
peers. In order to corroborate the strong impact of the mass 
media particularly the film on how we behave as individual after 
coming in contact with the motion picture, Bandura’s Social 
Cognitive theory articulates the fact that “by observing the 
performance of actors, audience members can experience strong 
emotional reactions, acquire new thought patterns and values and 
change their behaviour…”, (JHUCCP, 2003:1-7).This explains 
the magnitude of the moral decadence now being experienced 
among young people in Africa. Since they cannot separate myths 
from facts, they take everything they see on the screen hook, line 
and sinker. They act, react and interact based on what they see. 
Their sense of value and judgement are guided by the dictates of 
the films they come in contact with on a daily basis.  
 
It is highly imperative for all Africans, irrespective of status, to 
go back to the basics and start learning about all those cultural 
and social indices that distinguish Africans from other race 
elsewhere in the world. This is not an attempt aimed at 
constituting the ‘We’ versus ‘them’ nomenclature but to ensure 
the sustainability of the Africanness in the Africans. To ensure 
that the children think, move and behave like Africans. The 
children need to inculcate the numerous African values because 
it is these values, beliefs and ways of life that have shaped the 
continent’s even growth and development, peaceful coexistence 
as well as social cohesion over the ages. Therefore, culture 
advocates also need to do more than lamentation and concentrate 
on how they can make the smallest unit of the societal 
stratification, that is; the family more responsive towards 
educating the children about African ideals. They should 
advocate for parents to spend more time at home with their 
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children and process what these children watch so that they can 
separate the facts from the myths and put contents from the films 
into perspective from an African point of view 
 
African film content providers owe Africa a duty to contribute to 
promoting authentic African identity as represented by what they 
do, what they believe in, how they relate to one another and their 
socio-political point of view with regards African common 
wealth. Good things about Africa and Africans should be 
consistently promoted and the youths properly guided through 
the contents in the films about societal expectation from an 
African child irrespective of where he lives. The content 
providers should be mindful of negative effects of their contents 
on the development process of a child that is exposed to such 
contents without proper guidance. 
  
To be able to do this, content providers need to learn more about 
African values and how they have shaped the continent’s 
collective identity. Inspiring stories which will make the children 
better, productive and source of joy to their parents and their 
communities should be preferred to sensational stories that 
provoke cheap emotion and confuse the children in their quest 
for personal and to a large extent, African identity. Both content 
providers and culture promoters should also live by examples by 
consistently projecting the authentic image of Africa and 
Africans through their actions and deeds.  
 
The confusion which currently bedeviled the African child can 
only be cleared when the screen is consistently filled with what is 
culturally acceptable and disapprove of the ‘nonsense’ being 
promoted on the screen at the moment. National governments in 
Africa also need to do more by moving their people out of the 
microscopic lineage and ethnic loyalty to a more broad based 
national and African identity. This will enable Africans to be 
able to speak with one voice as far as culture and identity 
formation is concerned. Africans do not need to ape the 
developed world. They only need to be themselves and 
appreciate who they are in order to earn respect from others. 
 

IV CONCLUSION 
We have situated Africa on the world map, highlighted what is 
controversially known as African identity as a selection of 
characteristics common to Africans irrespective of where they 
live. We also discussed how these characteristics are externalized 
and exhibited. We discussed how we have failed as parents and 
as communities to shape the children in the right direction and 
the resultant effect of our failures. We also traced the advent of 
motion picture on the continent of Africa and how this has 
brought distorted images about societal expectation from an 
African child. 
 
Now, African identity is fast becoming a mirage because parents 
could no longer perform their responsibility and allow the screen 
to do the job for them. The ‘whispering noise’ of culture experts 
and advocates is consistently dwarfed by the loud noise from the 
film’s sound track. The inconsistency of those who believe in the 
sanctity of African identity is been eroded by the consistency of 
those shouting global compliance. This is boxing an average 

African child into a corner with the image of civilization which is 
fast breaking the umbilical cord that binds Africans to their 
motherland. It is important to start asking questions about what 
can be done to redress the anomaly and preserve the authentic 
African identity. 
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Abstract- This study examines the relationship that exists 
between parenting styles (authoritative, authoritarian and 
permissive) and student’s classroom motivation.Simple random 
sampling was used to select the subjects for the study.The sample 
consisted of 390 comprising of 130 students, 130 parents and 130 
teachers from twenty public and private Junior High Schools in 
the Tamale Metropolis. The data were analyzed using partial 
correlation and logistic regression and analytical techniques with 
SPSS version 16. Results showed that majority of parents 
perceived themselves as authoritative, followed by authoritarian 
and permissive. The findings revealed that mothers were more 
permissive than fathers. The results also did confirm a positive 
correlation between paternal parenting styles and children’s 
classroom motivation.These findings are consistent with earlier 
findings of Cramer (2002) and Baumrind (1971). Possible 
reasons why the study findings of the present study are consisted 
with earlier ones were discussed.The study’s result also suggest 
that even though cultures differ in the kinds of opportunities they 
provide children to develop the competencies the need, parenting 
everywhere has direct influence on children’s social and 
emotional development. The present study concluded that both 
paternal and maternal parenting styles have a great bearing on 
student’s classroom motivation. It was therefore recommended 
that teachers as well as parents need to be trained to acquire skills 
to handle children’s problems in a caring and responsible 
manner. Implications of the study were discussed and 
recommendations for future research were suggested. 
 
Index Terms- Motivation, Parenthood, Parenting style 
 

I. BACKGROUND TO THE STUDY 
 here is no way in which parents can evade having a 
determining effect upon their children’s personality, 

character and competence (Baumrind, 1978). The functions of 
parenting greatly influence how children develop (Arendell, 
1997). Children’s lives and opportunities are not simply a 
product of their innate abilities and biological maturations of the 
adults who are close to them and the mental, physical and 
emotional climates in which they are reared. Research in 
education and psychology has mapped in and outlined general 
stages of emotional and intellectual growth, and this largely 
substantiates the intuitive insights into child development which 
is evidenced in the history of children’s literature.De Mause 
(1976) has Charted Six Modes of parent-child relations in a 

continuous, overlapping and increasingly compressed historical 
sequence as parents slowly overcame their anxieties and 
developed the capacity to identify and meet the needs of their 
children. These modes range from infanticide in antiquity, 
through abandonment, ambivalence, intrusive in style, 
socializing and helping modes, socializing is still popular and is 
the source of psychological models such as behaviourism which 
is based upon a functional view of social relations and 
organization. Helping requires in the words of de Mause. 
           An enormous amount of time, energy and discussion on 
the part of parents for helping regressions, being its servant 
rather than the other way round, interpreting its emotional 
conflicts and providing the objects specific to its evolving 
interest.There is in our society today significant underfunctioning 
among children and those who care for them. This 
underfunctioning is manifested in terms of degrees of insecurity 
and emotional stress and the restricted development of the 
potentially rich range of human skills, intellectual abilities, 
attitudes and values within the distractive modes of human 
conspicuousness and forms of understanding which enable 
persons to make sense of their experience (Whitfield 1980).  
           Whitfield (1980) some of the suffering and inhibited or 
retarded development among children is related to the nature of 
adult care and behaviour which they experience. To him, 
parenting styles within the home and family provide for the 
majority the foundations for emotional, social and intellectual 
adjustment as life progresses. So far as children are concerned, 
Whitfield (1980) asserts that there are some predominant values 
that are the foundation ethics of parenthood and childcare. 
Firstly, there should be a basic respect, built upon awareness, for 
the rights, needs and individuality of each child, in particular the 
child’s right to continuous and dependable loving care. Secondly, 
there should be a genuine and pervasive commitment to the 
responsibilities of childrearing, at least to the point at which the 
child has grown to a stage of relative autonomy and has acquired 
a sufficient measure of social and economic independence. He 
concludes by saying that the child’s rights and the caregivers’ 
obligations and responsibilities go hand in hand and are part of 
the same piece. The relationships between parents and children 
are bidirectional, reciprocal, interacting and mutually regulating. 
Parents from the moment of birth can never be in total control of, 
nor accountable for their children’s behaviour. Likewise, the 
most skilled, motivated and highly informed parent will make 
mistakes in parenthood, as patterns of behaviour are 

T 
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misunderstood; everyone has limits of parental performance. 
Parents, like teachers, are human and fallible.  
           Nevertheless, parenthood is demanding and at times 
infinitely testing of the adults character (Whitfield, 1980).One 
important task of parenting is the socialization of children. The 
socially competent child can described as possessing 
independence, social responsibility and achievement orientation, 
which is the drive to seek intellectual challenges and solve 
problems efficiently and with persistence (Baumrind, 1978). 
Achievement orientation is more simply described as motivation. 
The role of parenting cannot be overlooked when assessing the 
development of motivation in children. Education is vital as the 
development of every nation is concerned, for it is the human 
resources of any nation rather than its physical capital and 
material resources, which ultimately determine the character and 
pace of its economic and social development.Harbison (1990) 
cited in Anyanwu (1994) agrees with this assertion when he 
notes that… human resources…. capital and natural resources are 
passive factors of production; human beings are the active agents 
who accumulate capital, exploit natural resources, build social 
economic and political organization and carry forward national 
development. Clearly, a country which is unable to develop the 
skills and acknowledge of its young ones to their fullest is doing 
a lot of harm to her development. Education affects all aspects of 
an individual’s life such as attitudes, values and perceptions. 
           Singer as cited in Antwi (1992) notes:It is only where the 
working force at all levels is sufficiently literate, educated, 
trained and mobile to take advantage of new advances in 
techniques and organizations of production that the creation of a 
built-in industry of progress becomes possible (Antwi; 1992 
p.221)Socially, education serves as a medium that leads to an 
informed citizenry without which democratic institutions 
necessary for the transmission of information for the 
maintenance of political democracy, social harmony and stability 
cannot survive. The need for a sound education for the youth in 
Ghana in general and those in Tamale in particular cannot be 
over-emphasized. In an era of transmission, education serves the 
purpose of social reconstruction, economic efficiency, cultural 
change, rural regeneration, social integration, political efficiency, 
creation of modern men and women, development of manpower 
resources and the development of individual excellence 
(Anyenwu, 2000). 
           It is in the recognition of all the important role education 
plays in development that Ghana devotes large chunk of her 
national resources to the expansion and maintenance of her 
school systems. The justification for the special attention paid to 
education is the belief that investment in formal education is an 
important way to develop human capital, reduce poverty and 
increase social mobility among the citizenry. The Government of 
Ghana has implemented a New Education Reform to meet 
modern trends in education delivery in September, 2007. In the 
government’s view, an educated and skilled workforce is 
paramount for a dynamic knowledge-based economy, and we 
need, as a country to build institutions that will enable us achieve 
the status of middle income country by 2020. In this light, there 
is the need to develop in the youth critical thinking skills, 
technical and vocational skills that would enable the country to 
develop a cream of globally competitive workers who can 
transform the Ghanaian economy. 

Good parenting which means taking responsibility for meeting 
the physical, intellectual, social and emotional needs as well as 
the general welfare of children is a key to the above agenda. 
When parents provide children’s needs adequately especially 
with regard to their respective gender roles, the children enjoy 
good family life and eventually contribute their quota to the well-
being and upkeep of the family. In many homes in the Tamale 
Metropolis, children schooling may be mediated by several 
factors among which are parental support, teacher support, 
achievement motivation, parents’ marital status, parents’ level of 
education and academic self- concept among others. These 
factors can either enhance or impede the academic performance 
of a child. 
 

II. CHILDREARING PRACTICES 
           The meanings attached to children, along with beliefs 
about the nature of childhood and desirable outcomes, shape 
childrearing practices. All cultures seen children’s development 
in moral terms, but there are contrasting ideas both about what 
behaviours should be encouraged in children and how best to 
facilitate their acquisition. Hoffman (1988) asserts that the 
aspects of childrearing that encourage exploration and enjoying 
peer relationship are practices that instill parental love. Hoffman, 
a child developmentalist, had studied child-rearing techniques 
and the development of motivation and moral. His childrearing 
technique focused on parent’s discipline techniques. These 
include love withdrawal power assertion and induction. Love 
withdrawal according to Hoffman (1988) is a discipline 
technique in which a parent withholds attention or love from the 
child, as when the parent refuses to talk to the child. Power 
assertion he says is a technique in which a parent attempts to gain 
control over the child or the child’s resources. Examples include 
spanking, threatening and removing privileges. To Hoffman 
induction is a discipline technique where a parent uses reason 
and explanation of the consequences for others of the child’s 
actions. 
           Even though Hoffman 91988) believes that any discipline 
produces arousal on the child’s part, he thinks that parents should 
use induction tom encourage children’s development. in many of 
his research on parenting techniques, Hoffman concluded that 
induction is more positively related to development of motivation 
and morals than is love withdrawal and power assertion. 
           Eisenberg and Murphy (1995) agreed that parental 
discipline does contribute to children’s development, but there 
are other aspects of parenting that play an important role, such as 
providing opportunities for perspective taking and modeling 
behaviour and thinking. Eisenberg and Murphy (1995) 
summarized their findings from the research literature on ways in 
which parenting can influence children’s development of 
motivation. They concluded that in general children with high 
intrinsic motivation tend to have parents who are warm and 
supportive rather than punitive, use inductive discipline, provide 
opportunities for the children to learn about other’s perspectives 
and feelings, involve children in family decision making, and 
model behaviour and thinking and providing the opportunities for 
their children to model such behaviours and thinking. Parents 
who show this configuration of behaviours according to them 
foster development of concern caring about others in their 
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children. The parents also provide information about what 
behaviours are expected of the child and why, and promote an 
internal motivational orientation in the child rather than external 
motivational pattern. 
           Often childrearing is gendered: Indian girls, for instance 
experience more control over their social and household 
activities, while boy’s academic work comes under close family 
scrutiny. (Verma & Saraswathi; 2002).Some African societies 
use the metaphor of a seed, nursed to maturing by a range of 
actors (Nwamenang, 2002). The Hausa believe children are born 
without a definite character and that upbringing is crucial in 
shaping future character. This is expressed in proverbs relating to 
childrearing: ‘character is like writing on a stone’; ‘stick should 
be burnt when it is raw’ (Schildkrout, 2002:354). According to 
Schildkrout (2002) by about seven however, Hausa children are 
said to develop understanding or sense, which they acquire 
through experience, and can assume responsibility for their own 
behaviour. 
           Children in China similarly assume a modeling theory of 
learning – emphasis is placed on functioning as a desirable model 
for children to copy. There is a strong belief in children’s natural 
benevolence – that children are basically good and readily 
malleable. Throughout early childhood parents are expected to be 
tolerant but once children begin school they are deemed capable 
of reasoning and expected to conform to socially appropriate 
behaviour (Stevenson &Zusho, 2002). Santa Maria (2002) opines 
that development of autonomy is less important in some cultures. 
For instance, in South East Asia, children grow up accepting 
dependence on their families – they are not expected to develop 
rapidly and are not strictly disciplined. Gannotti and Handweker 
(2002) cites Puerto Rico where parent are expected to help 
children whenever called upon to do so, to avoid emotional 
upsets and children may remain very dependent into middle 
childhood. There are also cultural variations in the extent to 
which parents or other adults are expected to exercise authority 
in shaping children’s characters. Setswana proverbs emphasis 
children’s subservience to their parents such as ‘a child’s parent 
is its god’ (Mauldeni, 2002) 
 

III. THEORETICAL APPROACH TO PARENTING 
           Psychologists such as Ann Roe, Abraham Maslow, 
Sigmond Freud, Defrain and Olson have come out with theories 
on childrearing practices and their influences on the child’s 
academic performance and career development. The 
Personality/Needs theories such as Ann Roe has focused on the 
importance of satisfying the child’s needs as a way of creating 
conducive atmosphere for the child’s genuine development. On 
the basis of her intensive investigations of ‘scientists’ and 
‘artists’ early childhood experiences and personality traits, Ann 
Roe (1957) cited in Kankam and Onivehu (2000) formulated the 
Personality/Need theory that stresses the importance of need 
satisfaction in intellectual development and successful career 
achievement. Essentially, the theory is based on the premise that: 
“successful academic achievement and its subsequent career 
development is dependent on needs satisfaction and general 
orientation to satisfy needs, determined largely by early 
childhood experiences in the home”. 

           The personality theorist’s view on childrearing practices 
and the influences they have on social performance focused on 
the importance of satisfying the child’s needs and creation of 
conducive home environment to enhance effective school work. 
To this end the need to create cordial, social, psychological and 
emotional climate in the home is of a great concern to the 
Personality/Need theorists.Kankam and Onivehu (2000) the 
Personality/Need theory posit that early childhood experiences 
play an important role in finding satisfaction in one’s adult life. 
Thus the need structure of the individual would be greatly 
influenced by early childhood frustrations and satisfactions. The 
theory emphasized that the extent to which needs are fulfilled 
and satisfied determine the nature of an individual’s motivation. 
           Kankam and Onivehu (2000) posit that Ann Roe (1957) 
postulated three types of Parental styles: emotional concentration 
of the child, avoidance of the child and acceptance of the child. 
The emotional concentration on the child, to them, has two 
levels. These are over – protecting  parents limit exploration by 
the child and encourage dependency, while over – demanding 
parents set very high standards for the child and rigidly enforce 
conformity. The avoidance type of childbearing according to 
Luthman (2002), is divided into rejecting and neglecting parents. 
The rejecting parent resents the child, expresses a cold and 
indifferent attitude, and works to keep the child from interfering 
into his/her life. The neglecting parent is less hostile toward the 
child, but provides no affection or attention and only the basic 
minimum physical care is provided. The accepting parents could 
also be either casual or loving acceptance. The casually accepting 
parents are affectionate and loving but in a mild way and only 
give the child attention, if they are not occupied in any way. 
Loving acceptance parents provide much warmth, affection, 
praise, attention and encouragements to their children. (Kankam 
and Onivehu 2002. 
 

IV. THE PSYCHODYNAMIC THEORY ON PARENTING 
           The psychodynamic approach tries to study emotions and 
other internal forces of the individual. Psychologists under this 
assume that personality develops as psychological conflicts are 
resolved typically during childhood. A giant of this approach is 
Sigmond Freud (1831-1939). As a neurologist by training, Freud 
noticed that many of his parents’ nervous ailments appeared to be 
psychological rather than psychological in origin. (Morris and 
Maisto, 1999). Olson and Defrain (2000) Frued held that 
personality develops in a series of critical stages during the first 
few years of life. They emphasized the importance of providing 
positive emotional environmental conditions for the child who 
needs to believe that the world is safe and good place and that 
parents can be trusted to be kind and consistent. Olson and 
Defrain are of the view that although individuals who have 
suffered enormously in childhood can make dramatic, positive 
changes later in life, it is best if parents can help children to 
succeed in their academic pursuit from the very beginning by 
adopting the best and most suitable parenting strategies. 
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V. THE FIELD THEORY 
           Funder (2004) posits that Lewin 1956 propounded the 
Field Theory. In this theory, he postulated that adolescence is 
really a “no man’s land”. The adolescent is neither a child nor an 
adult but an individual caught up in the field of overlapping 
forces and expectation. Funder explains that Lewin’s theory 
views the adolescent as “marginal person” striving to live a less 
privilege area that is childhood to a more privilege one that is 
adulthood. Lewin’s field theory explains and describes the 
dynamics of behaviour of the individual adolescent without 
generalizing about adolescent as a group. Lewin maintains that 
general psychological concepts, laws and principles derived from 
the basis of frequency can create a dilemma since these laws are 
derived from many individuals and are true in terms of 
probability only. Such laws may or may not apply to specific 
individuals. This makes Lewin’s theory unique, Funder (2004) 
maintains. One of Lewin’s major contributions is the law that 
behaviour (B) is a function (F) of the personal (P) and of his or 
her environment (E), which he states as B = (PE) and the P and E 
in this formula are interdependent variables. Lewin asserts that 
how a child perceives his or her environment depends upon the 
stages of his or her development, his personality and his 
knowledge and that an unstable psychological environment 
during childhood brings about instability in an individual. 
Therefore to understand a child’s behaviour, Lewin believes that 
one has to consider him and his environment as interdependent 
factors (Funder 2004). 
           Lewin (1957) cited in Connie (1997) the sum of all 
environment and personal factors in interaction is called the Life 
Space or the Psychological Space. The life space he says is the 
total of the non-physical factors and an individual’s needs 
motivations and other psychological factors that determine 
behaviour. In effect behaviour is a function of life space and not 
only of the physical stimuli. 
 

VI. PARENTING STYLES 
           Parents want their children to grow into socially mature 
individuals but they may feel frustrated in typing to discover the 
best way to accomplish this. As such they adopt varying 
parenting styles. 
 

VII.  NEGLECTFUL 
           Neglectful parenting is also called uninvolved, dismissive, 
or hands off parenting. Maccoby and Martin (1983) call this 
parenting style indifferent-uninvolved. They describe these 
parents as emotionally detached, that is they keep their children 
at a distance. According to Maccoby and Martin (1983) parents 
in this group are low in warmth and control, low in 
responsiveness and donot set limits. Martin (1984) posits that 
neglectful parents are focused on their own needs more than the 
needs of their own children. Demo and Cox (2000) argue that 
neglectful parents are unsupportive of their children though, they 
will still provide basic needs for the children. Dekovic and Garris 
(1992) agree with Martin (1984) by saying that these parents’ 
needs and wants are always their first priority, so that the lack of 

a good loving relationship with the child has a significant 
negative impact on the child’s psychological development. 
           Little is known about this parenting style, and research on 
this population of parents is lacking because they are typically 
not very responsive or involved in their children’s lives and 
therefore do not volunteer to be studied. However, Lamborn, 
(1991), Lamborn, Mounts, Steinberg and Dombusch (1991) were 
able to study the adolescent children of neglectful parents by 
receiving permission from the school to include all children 
unless the parents contacted the researchers to request their 
children be excluded from the study. Results of this study 
indicated that children of neglectful parents scored lowest on 
measures of psycho-social competence and highest on measures 
of psychological and behavioural dysfunctions, the opposite of 
children of authoritative parents. Because these parents and 
consequently their children are difficult to study, this study will 
examine only three previously mentioned parenting styles. 
(Authoritative, Authoritarian and permissive). 
 

VIII. AUTHORITARIAN 
           The authoritarian parenting style is characterized by low 
warmth and high control. It has its roots in the seventeenth and 
eighteenth century puritanical belief system that finds virtue in 
unquestioning obedience (Baumrind 1978). Authoritarian Parents 
are often emotionally detached, but restrictively controlling. 
They use force and punitive measures in order to curb their 
children’s self-will. Although they are consistent in discipline, 
these parents often use power assertion, which involves the idea 
that parent should be obeyed because she is bigger, more 
significant, and more powerful than the child. The power 
assertion used to guide their children, however, leaves no room 
for questioning or discussion. In an earlier study by Baumrind 
(1973), authoritarian parents admitted to frightening their 
children as means of control. This parenting style has been 
negatively associated with academic achievement, 
expressiveness and independence in children (Hill, 1995, 
Schumow et al., 1998). While children of authoritarian parents 
show high levels of obedience, research has shown this parenting 
style to also produce some negative outcomes in children’s 
development, such as low levels of self-concept (Lamborn, et al., 
1991) and poor adjustment at school (Schumow et al, 1998). 
 

IX. PERMISSIVE (INDULGENT PARENTING) 
           Permissive parents typically display high levels of warmth 
and low levels of control in interations with their children. This 
style of parenting dates back to the philosopher Rousseau in the 
eighteenth century and was strongly promoted in the 1970s by 
the Children’s Movement (Baumrind, 1978). Baumrind (1978) 
described the idea behind permissive parenting as self-
actualization or the natural tendency of children o learn on their 
own all they need to know, and to act on this knowledge when 
ready to do so. This parenting style is characterized by an 
affirmative, accepting and benigh manner that frees children 
from restraint. Permissive parents warm, loving and child-
centered, but they are prone to sudden outbursts of anger when 
they reach their capacity of tolerance. These parents often use 
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love withdrawal and ridicule as a means of discipline. Though 
they often grant their children’s demands for independence, they 
fail to engage in independence training of their children. 
(Baumrind, 1973). Like children in authoritarian homes, children 
reared in permissive homes also display some negative 
developmental outcomes. These children generally express high 
levels of self-confidence but are prone to drug abuse, 
delinquency, and a lack of interest in school during adolescent. 
(Lamborn et al., 1991). They are also more likely to use tobacco 
and alcohol as minors (Cohen and Rice, 1991). 
 

X. AUTHORITATIVE 
           High levels of warmth and high level of control 
characterize the authoritative parenting style. Authoritative 
parenting provides a balance between authoritarian and 
permissive parenting. Authoritative parents use reasoning and 
consistency in interactions with their children, placing high value 
on verbal give and take (Baumrind, 1978). These parents are 
more likely to use positive reinforcement and induction to guide 
their children. Induction involves explaining reasons and 
consequences to aid children in forming internalizing the 
concepts of right and wrong. Authoritative parents communicate 
clearly with their children, and they encourage their children’s 
independent strivings (Baumrind 1973). Contrary to the 
previously described parenting styles, “authoritative discipline 
tends to foster in children a particular kind of social competence 
which is associated with success in Western society” (Baumrind, 
1978 p. 245). Authoritative parenting has been associated with 
numerous positive child outcomes, such as self-regulation, high 
social competence, positive social adjustment, and low 
psychological and behavioural dysfunction (Grolnick and Ryan, 
1989; Lamborn, et al 1991). Hill (1995) found authoritative 
parenting to be positively correlated with organization, 
achievement and intellectual orientation in children. 
Additionally, children of authoritative parents have also been 
shown to process higher levels of autonomy than children of 
authoritarian and permissive parents (Deslandes, 2000). 
 

XI. EMPIRICAL STUDIES ON PARENTING STYLES 
           In one of the best-known studies on the developmental 
consequences of parenting styles, Baumrind (1978) did a study 
into children’s behaviour during routine activities in a preschool 
at a Middle-class North American nuclear family. She used 
purposive sample of 100 families. She rated children’s behaviour 
on a 72 – item scale and correlated these ratings to obtain seven 
clusters of scores, representing seven dimensions of preschool 
behaviour such as hostile vs. friendly, resistive vs. cooperative, 
domineering vs. tractable, dominant vs. submissive, purposive  
vs. aimless, achievement-oriented vs. not achievement oriented 
and independent vs. suggestive. Baumrind interviewed each 
child’s parents about their child-rearing beliefs and practices. 
The study concluded that parenting behaviours in 77 percent of 
their families fit one of three patterns: 
           Authoritarian, Authoritative and permissive.Baumrind 
found that, on the average, each style of parenting was associated 
with different pattern of children’s behaviour in the preschool: 

children of authoritarian tended to lack social competence in 
dealing with other children. In situation of moral conflict, they 
tended to look outside authority to decide what was right. These 
children were often characterized as lacking spontaneity and 
intellectual curiosity. 
           Children of authoritative parents appeared more self-
reliant, self-controlled and willing to explore. Baumrind believes 
that this is a result of the fact that authoritative parents set high 
standards for their children, they explain why they are being 
rewarded and punished. Such explanations improve children’s 
understanding and acceptance of social rules. Children of 
permissive parents tended to be relatively immature, they had 
difficulty controlling their impulses, accepting responsibility for 
social actions, and acting independently In another studies on the 
influence of parenting styles on children’s classroom motivation, 
Cramer (2001) examined the relationships between authoritarian, 
permissive and authoritative parenting styles and child outcomes 
as measured by child interviews and questionnaires. Cramer used 
a random sample of 281 students. Correlation analyses were 
performed to determine which demographic characteristics 
should be used as control variables. Regression analyses were 
also performed to examine the relationship between parenting 
styles and children’s classroom motivation. 
           The study concluded that mother’s authoritative parenting 
was found to be positively related to children’s mastery 
motivation, fathers’ authoritarian parenting was found to be 
negatively related to children’s mastery motivation and mothers’ 
permissive parenting was negatively related to  
teachers’ perception of children’s classroom motivation. 
Contrary to Cramer’s expectations, mothers’ authoritarian 
parenting was found to be positively related to children’s mastery 
motivation and teachers’ perceptions of children’s classroom 
motivation. Research conducted in the years since Baumrinds 
initial publications has generally supported her observations and 
extended them to older children (Bornstein 1996). For example 
Dornbusch (1987) and Herman (1997) found that authoritative 
parenting is associated with better school performance and better 
social adjustment than authoritarian parenting among high school 
students, just as it is among preschoolers. 
           Despite the consistency of these findings, the conclusion 
that authoritative parenting is most conducive to intellectual and 
social competence must be qualified in two important ways. 
Firstly, it is important to remember that the basic strategy for 
relating parenting behaviours to child behaviours used in these 
researches relies on correlational data. Consequently, there can 
be no certainty that differences in parenting styles caused the 
differences in children’s behaviour. Caspi (1998) has 
summarized a variety of researches suggesting that it is just as 
likely that parenting style is influenced by the child’s 
characteristic as it is that the child is shaped by a particular style 
of parenting. A particular active and easily frustrated child, for 
example may elicit authoritarian parenting whereas, from the 
same parents, an easy going or timid child might elicit an 
authoritative style. In support of this view, research on the 
personalities of biologically unrelated children in the same 
household has shown that children are quite different from one 
another, even though they were being raised by the same parents. 
(Plomin and Bergeman, 1991). Such findings imply one of two 
things: Patterns of Caregiving do not have effect on a child’s 
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behaviour or parents’ patterns of caregiving vary from one child 
to the next. Either conclusion undermines the idea that parental 
styles of socialization are the causes of variations in children’s 
development (Harris, 1998). 
           The presence of both parents in the household has been 
found from various studies to be a factor determining the 
differences that existed in children’s educational achievement 
and attainment. Fox (1994) pointed out that a family’s interaction 
pattern affects the security of the child’s attainment, patterns of 
aggressiveness, language and cognitive development. Thus 
interpersonal interaction between parents and their children help 
children develop intellectual abilities that enables them perform 
better at school. Studies conducted by Reed and Dubow (1997) 
on parent-child communication pointed out that of all the 
influences on child development, human relations are the most 
important. They posited that parent-child communication 
enhances children’s cognitive and intellectual abilities in that 
children normally pick up most of their communication skills 
from parents. Again, through interaction, parents get to know 
more about their children’s problems and offer immediate 
assistance to them. This often saves the children from trouble 
which could likely occur if such problems are not solved. 
           Krien and Beller (1988) in a study conducted on 
educational attainment of children from single-parent families 
concluded that children in non-intact families had less investment 
in their education because they had lower family incomes and 
lived in poor communities. Perhaps even more important, 
children in non-intact families received less parental time and 
attention, single mothers were likely to be working outside home 
and had less income to cater for the educational needs of their 
children. A range of studies conducted by researchers (Simpson, 
McCarthy and Walker, 1995; Dennis and Erados 1995) examined 
the repercussions of father absence on children and by consensus  
postulated that, the loss of the father (role model) could 
predispose the child to maladjustment, delinquency and poor 
academic performance. 
           Zimiles and Lee (1991) in a study on parenting style and 
its correlates showed how family structure can affect a student’s 
school work. They compared students from three different types 
of families (intact, single-parent and step-families and the styles 
they adopt) with respect to high school grades and educational 
persistence. Based on a large sample of 13,582 from a national 
data set (the High School and Beyond Study), they found that 
differences among the three groups with regards to achievement 
test scores and high school grades were slightly but statistically 
significant. Students from both single-parent and step-families 
lagged behind those from intact families because both families 
used the authoritarian approach to parenting. But were 
indistinguishable from each other. This trend persisted even after 
the socio-economic status was taken into account. This study 
revealed the effects of family structure on children but it did not 
indicate the processes or mechanisms responsible in different 
environments for the academic motivation of children. 
           A study by Mueller and Cooper (1986) extended the 
effects on family structure beyond student academic 
achievement. They employed a control group to study the effects 
of family structure on social adjustment in early adulthood. Their 
subjects were 1,448 Mid-West young adults. They found that the 
lower educational attainment of respondents reared in single-

parent families appeared to be the result of the economic 
disadvantage and the style of parenting of such families rather 
than their structure. However, for some other outcomes such as 
economic attainment and marriage stability, children from single-
parent families fared less well than their counterpart from two-
parent families even after family of origin and economic 
conditions were controlled. 
           Milne, Myers, Rosenthal and Ginsburg (1986) attempted 
to process in the study of the educational achievement of children 
from single-parent families. Working with two national data 
bases (the Sustaining Effect Study of Title, N = 12,249 and the 
High School and Beyond, N = 2700), Milne and her colleagues 
examined the effects of living in a one parent family on 
children’s classroom motivation and academic achievement. In 
their analysis, they not only examined the effects of socio-
economic status, race, and age but also the effects of several 
process variables including their custodial mother’s educational 
expectations, number of books in the home, homework 
monitoring and time use at home. They found that students from 
two-parent families had higher scores on reading and 
mathematics achievement tests than students from one-parent 
families. This trend persisted even after race and age were taken 
into account. They also found that parents’ educational 
expectation for students were significant mediators of the effects 
of family structure. Based on the small and non-significant direct 
effects of family structure on academic achievement. Milne et al 
(1986) argued that the negative effects of living in a one-parent 
family work primarily through other variables such as socio-
economic status, parenting styles and parents educational 
expectations.  
           Using data from the “class structure and class 
consciousness in the Federal Republic of Germany” survey 
collected in 1985, they based their analysis on a sub-sample of 
the larger survey which was limited to persons with ages between 
18 and 39. They had a sample of 939 respondents. They found 
that research in the United States of America showed that 
children who grew up with single parents were more likely to 
drop out of school than those who grew up with two parents, and 
children whose parents divorced had lower educational 
attainments than children whose parents did not divorce. This 
happened as a result of low parental support, control and 
supervision, low access to economic resources and stress that 
come with change from a two-parent family to a one-parent 
family. These resulted in low classroom motivation which led 
into low academic aspirations and achievements which also led 
to low educational attainment. 
           In contrast, Singlemann and Wojtkiewicz in the end 
showed that when the normal socio-economic factors were held 
constant, growing up in a single-parent household had little effect 
on the educational attainment of children in Germany but had a 
negative effect on vocational training than those who lived with 
two-parents. On the other hand, growing up with a single-parent 
was more likely to affect the educational attainment of children 
in America. 
           Kugh (2000) categorized factors that affect parents’ 
attitudes towards schooling under three main headings – parents’ 
background and characteristics, the cost and benefits parents see 
in education and the general norms and practices of the 
community. He submitted that certain background characteristics 
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of parents have been shown in a number of studies to be 
correlated with educational participation. The three most 
important are economic level, parental education and place of 
residence. According to him, research studies by Filmer (1999), 
showed that fewer children of the poor complete grade one, 
while more children of the Wealthy do so. Therefore, when 
households’ incomes are low, children’s classroom motivation is 
likely to be affected negatively. 
 Addae-Mensah, Djangmah and Agbenyega (1973) in a             
on family background and educational opportunities in Ghana, 
found that students of parents of high educational and income 
were admitted to the top ten schools in Ghana between 1968 and 
1970. They also discovered that 43 percent of them came from 
high income families and only 14.4 percent came from farmers, 
fishermen and labourers’ families and 14 percent had no 
occupation listed. 
           Opare (1999) opined that besides the social support that 
middle class parents offer to their children and wards, such 
parents also monitor the progress of their children in school and 
make their children feel as sense of belonging. Such a sense of 
belonging, according to him, invariably tends to serve as a 
motivator to pupils to learn hard. Opare’s view harmonizes with 
the findings of Majoribanks (1988) in a longitudinal study that 
the aspirations of parents middle class families had differential 
linear and curvilear associations with the educational and 
occupational outcomes of young adults from different social 
status groups. Majoribanks (1988) posited that for young adults 
in the middle class social status families, parental aspirations had 
a curvilinear association with education attainment until the 
threshold level is attained. 
           Blau and Duncan (1977) cited in Majoribanks (19880 
showed that parents’ education was a major predictor of a child’s 
reading ability and success. Although parents’ education 
particularly maternal education has been found to be an 
important predictor of children’s reading level and other school 
achievements, the question of precisely how better and educated 
parents confer an advantage on their children remain open. 
Studies have suggested that mother’s education is related to how 
they think about and behave toward their children which may, in 
turn have an effect on their children’s classroom motivation 
(Durkin 1986; Laosa 1978) cited in majoribanks (1988). 
Educated mothers, it is explained, provide their children with 
more materials and activities that promote literacy and become 
more directly involved in their children’s education. This finding 
corroborates the research result of Leibowitz (1974) as cited by 
Kalmijn (1994). The results indicated that the influence of 
mother’s education on school related outcomes was stronger than 
that of the father’s. This was because an educated mother sets 
examples for children and gives help in school related work. 
           Snow (1991) argued that mother with more education is 
likely to have a higher degree of literacy, would probably 
provide more extensive experience for her children, and is likely 
to have higher educational aspirations for them. She posited 
further that mother’s educational level and their aspirations for 
their children seemed to matter more to children’s achievement 
than did fathers’. The explanation offered was that in general, 
mothers helped with homework, selected reading materials, 
answered questions, read bedtime stories, enforced television 
rules and in many other ways serve as the father’s 

teacher.Further research on status attainment indicate that 
educational aspirations of parents are associated with higher 
aspirations in children and that this association accounts for a 
significant part of the association between father’s and son’s 
educational attainment. (Astone and McLanahan 1991). 
           Bishop (1989) indicated that a study conducted at the 
University of Karachi Pakistan showed that children of parents 
with university of education were over represented at the 
university 27 times compared to children of illiterate parents. 
This finding is consistent with findings of studies carried out in 
Brazil, India and Colombia. The finding showed that children 
from educated parents were strongly over-represented among 
students at the university. Bishop also asserted that in virtually 
all nations today, irrespective of ideology or level of 
development, children of parents who are high on the 
occupational and social scale tended to get more years of 
schooling than those of low-income children.According to him, 
in a supposedly strictly egalitarian country such as the former 
Soviet-Union, there was concern that students at universities 
were dominated by those from professional and managerial 
background. Students of peasant origin, especially those from 
rural areas whose parents had little or no education were 
handicapped compared to children of professional urban parents 
(Bishop 1989). These results go to support the Role Model 
Theory which stresses that parents set examples for their 
children. Hence a parent with more education acts as a model or 
a motivator which encourages similar behaviour from his or her 
offspring (Harveman, Wolfe and Spaulding 1991).  
           Cohen (1987) did agree to the assertion when he stated 
that there is a strong correlation between parental education and 
children’s classroom motivation.  He explained that a parent 
transmits his or her educational values through modeling and 
redefining. Moreover if a parent’s education attainment is high, 
education appears to his or her children as the outré to socio-
economic success. Conversely, if a parent’s education is low, 
education appears irrelevant to his or her children. The 
implication here is that parents with high educational status 
become role models for their children in terms of classroom 
motivation and academic achievement. The reason for this 
according to Godfried (1994) is that well educated parents more 
often actively involved and interested in their children’s 
academic progress. 
 

XII.  PARENTING STYLES AS RELATED TO MARITAL STATUS 
           Approximately half of all marriages in the United States 
end in divorce, and it has been estimated that about 30 percent of 
all children born to married couples will see their parents’ 
divorce sometime before they are 18 years old (Furstenberg 
&Charlin, 1991).  Amato and Keith, (1991) children whose 
parents have divorced are twice as likely as children whose 
parents are still together to have problems in school, to act out, to 
be depressed and unhappy, to have less self-esteem, and to be 
less socially responsible and competent.Emery and Forehand, 
(1994) are of the view that most children whose parents divorce 
make some adjustment to the situation and develop into 
competent individuals who function normally. They agree that in 
the short run, however, the breakup of a family is dislocating for 
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everyone involved and often immediately following a divorce 
there is deterioration in parenting. 
           Amato and Keith (1991) agreed to the assertion by stating 
that custodial parents are often socially isolated and lonely. They 
are of the view that single parents have no one to support them 
when the children question their authority and no one to act as a 
buffer between them and their children. They assert that the task 
of parenting is even more difficult for a custodial mother when 
the father sees his children only occasionally and is indulgent or 
permissive on these occasions.Although it makes intuitive sense 
that the losses associated with the breakup of a family are the 
causes of various behavioural and social problems experienced 
by children of a divorced family, a number of studies that 
collected data about children before their parents divorced have 
cast doubt on this idea. Many researchers have suggested that it 
is the style a parent adopts and not divorce itself, that poses the 
greatest risk for children’s development. 
 

XIII.  IMPACT OF PARENT’S SOCIO ECONOMIC STATUS ON 
PARENTING STYLE 

           Poverty touches all aspects of family life: the quality of 
housing and health care, access to education and recreational 
facilities (Duncan and Brooks – Gunn, 1997; McLoyd, 1998). 
Poverty also appears to affect parents’ approach to child rearing. 
Studies in many parts of the world have found that, families 
living close to the subsistence level parents are likely to adopt 
child-rearing practices that are controlling in a manner akin to the 
authoritarian pattern described by Baumrind. Le Vine (1974) 
cited in Cole and Cole (2001) parents who know what it means to 
eke out a living see obedience as the means by which their 
children will be able to make their way in the world and establish 
themselves economically in the young adulthood when the basis 
must be laid for the economic security of their immediate 
families. 
           An emphasis on obedience is also frequently encountered 
in poor families in the United States, in part for the economically 
based reason cited by Le Vine. In addition, some researchers 
have suggested that poor minority mothers in the United States 
demand unquestioning obedience and discourage their children’s 
curiosity because the dangerous circumstances of their daily life 
make independence on the part of their children too risky, 
(McLoyd, 1998). Another important way in which poverty 
influences parenting is by raising the level of parents’ stress. 
Parents whom are under stress are less nurturant, more likely to 
resort to physical punishment and less consistent when they 
interact with their children. Although scanty resources offer one 
explanation for obedience-oriented parenting styles, there are 
other factors. Several studies have shown that the parents’ type 
of work is directly related to their style of interaction with their 
children at home. (Greenberg 1994; Crouter, 1994). 
  

XIV. PARENTS’ LEVEL OF EDUCATION AND CHILDREN’S 
CLASSROOM MOTIVATION 

           Research indicates that educational level of a parent is 
particularly influential in determining whether a child is 
intrinsically motivated in the classroom. Ersado (2005) asserts 

that a parent’s level of education is the most consistent 
determinant of child’s education and employment decisions. 
Hallman (2006) agrees with the above assertion and stated that 
higher level of education of parents or household heads turns to 
be associated with increased access to education, higher 
attendance rates, higher intrinsically motivated children and 
lower dropout rates. A number of reasons have been advanced 
for the association between parents’ level of education and 
children’s higher level of classroom motivation. Pryor and 
Ampiah (2003) are of the view that non-educated parents are not 
able to provide support, offer help, do not understand children’s 
position in decision making and they evaluate their children’s 
behaviour and attitudes according to a set of traditional standards 
and often do not appreciate the benefits of schooling. Pryor and 
Ampiah assert that educated parents provide intellectually 
stimulating environment, encourage independent action of 
children and that they have ability to understand children’s 
behaviour and actions. Such parents they concluded demonstrate 
a high commitment to education of their children not only by 
owing books and reading to their children but also by requiring 
their children to do extensive homework. 
 
           Brown and Parkers (2002) a research in China indicated 
that for each additional year of a father’s education, the 
probability of his child dropping out of school falls by 12-14%. 
However, a study done in Brazil by Cardoso and Verner (2007) 
argue that the schooling level of the mother does not have 
significant impact on the probability of the child dropping out of 
school. 
           These studies imply that a child’s classroom motivation is 
not determine by his or her parents’ level of education alone. Al 
Samarri and Peagood (1988) conducted a research in Tanzania 
which also suggested that a father’s education has a greater 
influence on boy’s primary schooling and the mother’s on girls. 
The same research did indicate that while a married mother’s 
primary education can increase the probability of girls enrolling 
in primary school by 9.7% and secondary by 17.6%, it has no 
significant effect on the enrolment of boys. This implies that 
educated mothers have a stronger preference for their daughter’s 
education. From the above studies done, it can be concluded that 
parenting is a dynamic phenomenon and that whereas parents’ 
level of education may influence their children’s classroom 
motivation, the child’s Characteristics such as determination and 
resiliency do count. 
 

XV.  PARENTING STYLES AND CHILDREN’S CLASSROOM 
MOTIVATION 

           In the earlier half of the twentieth century, motivation was 
thought by those in the field of psychology to be based on 
“drives” Such as animal or instinctual drives (White, 1959). 
Drive theories, however, could not explain the curiosity or desire 
to manipulate or control the environment that was evident in 
research on these theories. Effectance motivation (also called 
competence motivation) involves behaviour characterized by 
curiosity, exploration, and experimentation propelled by the 
feeling of efficacy that comes with mastering one’s environment 
(White, 1959). White’s theory of motivation brought about a 
shift in thinking regarding the ideas of motivation prevalent at 
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that time. (Harter, 1978). Much research has focused on 
effectance motivation in regard to intrinsic versus extrinsic 
motivation orientation (Amabile, Hill, Hennessey. And Tighe, 
1994, Boggiano and Barrett 1985; Harter, 1978; 1981, Gottfried, 
1985; 1990).Boggiano and Barrett (1985) examined motivational 
orientation as a mediator of the influence of failure feedback on 
children’s future performance. The results of this study indicated 
that an intrinsic motivational orientation had a positive influence 
on children’s persistence in completing future tasks. Gottfried 
(1985; 1990) found children’s intrinsic motivation to be 
positively related to academic achievement. Many of these 
researchers further focused on how intrinsic and extrinsic 
motivation influence school behaviour. 
           Past research has focused on the relationships between 
motivation and varying aspects of school behaviour, such as 
perceptions of academic achievement, personal control, grades, 
and perceptions of academic competence, goal setting, and 
academic anxiety (Boggiano et al., 1988; Elliot and Dweck, 
1988; Gottfried, 1985). In an another investigation of the 
relationship between motivation and school, Anderman, 
Griesinger and Westerfield (1998) examined adolescent’s 
perceptions of and involvement in cheating in relation to their 
motivational goals and their perceptions of performance and 
external factors in the classroom. The results of this study 
indicated that children who cheated thought their class was 
extrinsically focused and their school was focused on 
performance. Lange, Mckinnon and Nida (1989) determined that 
motivational factors directly contribute to young children’s recall 
proficiency. In addition to the desire to understand the 
relationship between motivation and school, still other 
researchers sought to find the source of motivational orientation 
beginning from the home (Ginsburg and Brostein, 1993; Hokoda 
and Fincham, 1995; Wentzel 1998). Gottfried et al (1994) found 
that parental motivational practices play a distinctive role in 
children’s academic intrinsic motivation. In another infestation of 
parenting behaviours, Ginsburg and Bronstein (1993) found that 
over-and under-controlling parenting styles were linked to 
extrinsic motivation while parental encouragement in response to 
grades and autonomy-supporting family styles were linked to 
intrinsic motivation.  
           Dweck (1999) has been studying the question of why 
some children are motivated to try hard in school in the face of 
difficulties and even failure, while others stop trying as soon as 
they encounter difficulty. Dweck hypothesized two patterns of 
motivation that was observed in early childhood and became 
especially prominent once children entered school, where their 
failures and success are visible to their classmates.According to 
this hypothesis, some children develop a motivational pattern 
that is referred to as Mastery Orientation. In her view, even if 
these children have just done poorly or failed at a task, they 
remain optimistic and tell themselves”, “I can do it fi I try harder 
next time”. As a result of this kind of thinking, they tend to 
persist in the face of difficulties and to lok for challenges similar 
to those they are struggling with. Over time, this kind of 
motivation pattern allows these children to improve their 
academic performance. These children according to the study 
were traced to the authoritative parenting style. By contrast other 
children develop a helpless motivational pattern,. When they fail 
at a task, they tell themselves, “I can’t do that”, and they give up 

trying altogether. When they encounter similar task in the future, 
they tend to avoid them. This helpless orientation toward 
difficulty and failure lowers these children’s chance of achieving 
academic success. Children of the helpless orientation were 
traced to the authoritarian type of parenting. 
           Dweck (1999) tested her hypothesis by presenting several 
jigsaw puzzles to 4 – and – 5 – year – old children. Unknown to 
the children, only one of the puzzles actually could be completed. 
Some of the children did not become upset when they failed at 
the impossible puzzles and took the task as a challenge, showing 
a mastery motivational pattern, others became upset and gave up, 
showing the helpless pattern, just as Dweck had predicted. When 
these same children were invited back to play with the puzzles at 
later time, those who did not persist on the impossible puzzles 
wanted to play only with the puzzle they had successfully 
completed, while the more mastery-oriented children wanted to 
try again to solve the puzzles that had stumped them (Dweck, 
1999). It might be thought that more able students would be the 
ones who typically display the mastery oriented pattern and that 
less able students would be the ones who readily give up in the 
face of difficulty and avoid challenges.Yet Dweck found that 
these two patterns were not related to children’s IQ scores or 
their academic achievement. She reports that many able students 
give up in the face of difficulty and many weaker students show 
a mastery orientation. The trend was traced to home – the 
parenting styles children were offered with (Dweck, 1999). 
           Around the age of 12, when children make the transition 
from elementary to Junior High School, the two motivational 
patterns begin to relate to school success. Dweck (1999) 
attributes this effect not only to an intensification of the demands 
that are made on children from home as they move from 
elementary school to Junior High School but also to the increased 
complexity in children’s thinking about concepts such as 
intelligence, effort and success. At about 12 years of age, Dweck, 
(1999) asserts that North American children begin to articulate 
theories about what it means to “be intelligent”. According to 
her, some children have an entity model of intelligence. She sees 
intelligence as a fixed quality that each person has a certain 
amount of. To her, other children, by contrast, have an 
incremental model of intelligence. Again, she says intelligence is 
something that can grow as one learns and has new experiences. 
           Dweck (1999) junior high school children’s theories about 
intelligence also include ideas about how effort is related to 
outcome. Some children according to her believe that academic 
success depends primarily on ability, which they believe  to be a 
fixed category. Others also believe that academic success 
depends on effort, and that expanding effort can lead to increased 
intelligence.Dweck has found that children who develop the 
helpless pattern generally hold an entity view of intelligence. 
They believe that they the children fail because they lack ability 
and that nothing they can do will change this. Because they view 
intelligence as a fixed entity, they try to avoid situations that put 
them at risk for failure and feel hopeless when they are 
confronted with challenging tasks. Children who develop a 
mastery-orientation pattern adopt precisely the opposite way of 
interpreting challenging situations because they view intelligence 
as incremental. They believe that if they apply themselves, and 
try hard enough, they will succeed and become more intelligent. 
When these children fail, their response is to try harder the next 
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time. As children encounter the more challenging environment of 
Junior High, their particular ways of interpreting and responding 
to failure cause notable achievement gaps between students who 
adopt one or the other of the two motivational patterns. (Dweck, 
1999).Dweck found high correlation between these motivational 
patterns and the types of parenting children receive at home. 
Uninvolved parents Dweck says produced they helpless 
motivational pattern of children while the authoritative parenting 
style brings about the mastery motivational orientation and 
parenting styles. 
 

XVI. INTRINSIC MOTIVATION  
           Intrinsic motivation can be defined as the degree to which 
a child’s tendency to engage in classroom learning activities is 
driven by internal motivational factors (Harter, 1981). Gottfried 
el al (1998) defined it as “the performance of activities for their 
own sake in which pleasure is inherent in the activity itself” 
Santrock (2005) views it as internal factors such as self-
determination , curiosity, challenges and effort. Intrinsic 
motivation is in contrast to extrinsic motivation which involves 
behaviours prompted by outside forces such as rewards and 
punishment. Some research has indicated that motivational 
orientation can change over time. In a seminal study of children 
across grades six through nine, Harter (1981) found a 
developmental shift from intrinsic to extrinsic motivation in the 
area of mastery motivation, which included curiosity, preference 
for challenge, and independent mastery. Additionally, this study 
indicated a developmental shift from extrinsic to intrinsic 
motivation in the area of judgment motivation, which included 
independent judgment and internal criteria for success or failure. 
This research indicated that as children grow older, their 
achievement orientations change depending upon the nature of 
the tasks in which they are engaged. Intrinsic motivation has 
been linked to several positive outcomes for children, 
particularly in the academic arena. Gottfried (1990) found 
intrinsic motivation to be positively related to children’s 
achievement IQ, and perceptions of competence. Boggiano and 
Barrett (1985) found intrinsically oriented children to be more 
persistent after failure counterparts. They influence of parenting 
on the relationship liking intrinsic motivation to positive 
academic outcomes for children is the major tenant of the current 
study. 
           In a study of students and their parents, Ginsberg and 
Bronstein (1993) found results consistent with other recent 
research (Dornbussch, Ritters, Leiderman, Roberts and Fraleigh, 
1987; Grolnick and Ryan 1989, Elmen and Mounts, 1989) that 
indicated that authoritative parenting styles lead to intrinsic 
motivation while authoritarian and permissive parenting styles 
lead to extrinsic motivation. Leung and Kwan (1998) examined 
motivational orientation as a mediator between parenting style 
and self-perceived academic competence in a style of adolescents 
using measures constructed for the purpose of their study. The 
results of this study indicate that authoritative parenting leads to 
intrinsic motivation while neglectful parenting leads to 
motivation, which the researchers define as a lack of motivation. 
The results also indicated that authoritarian parenting leads to 
extrinsic motivation and studies were found that used a myriad of 
variables to examine the relationship between home and school 

(Boveja, 1998; Dornbusch et al; 1987; Leung, Lau, and Lam, 
1998; Wentzel, 1998). Wentzel, (1998) examined how the home 
environment and other factors influenced classroom motivation. 
The results of this study indicated that parent support, clearly a 
concept related to warmth, was a positive predictor of school-
related interest and goal orientations. Dornbusch et al (1987) 
examined the relationship between authoritarian, permissive, and 
authoritative parenting styles and adolescent school performance. 
This investigation found that authoritarian and permissive 
parenting styles were negatively associated with higher grades, 
while the authoritative parenting style was positively associated 
with higher grades. Leung et al (1998) examined the influence of 
parenting style on academic achievement. Their results revealed 
that academic achievement was negatively related to academic 
authoritarianism. In a study of adolescent minority students 
(Hispanic American, African American, and Asian American), 
Boveja (1998) found that adolescents who perceived their parents 
to be authoritative engaged in more effective learning and 
studying strategies. 
 

XVII. THEORIES OF MOTIVATION  
            Bandura’s Socio cognitive theory (1986) student 
motivation is neither an innate concept nor a trait of personality, 
but rather a construct that is built out of individual learning 
activities, an experience, and that varies from one situation or 
context to another. Some psychologists also believe that 
behaviourists basically are right when they say development is 
learned and is influenced strongly by environmental experiences. 
Bandura (1986) and Mischel (1973) initially labeled the theory 
cognitive social learning theory. Bandura  andMischel believe 
that cognitive processes are important mediators of environment 
behaviour connections. Bandura’s early research programme 
focused heavily on observational learning. But his recent model 
of learning and development involved behaviour, the persona and 
the environment. To Bandura, behaviour, the person (cognitive) 
and environmental factors operate interactively. To him, 
behaviour can be influenced by personal factors and vice versa. 
The person’s cognitive activities can influence the environment; 
the environment can also change the person’s cognitive, and so 
on. 
           Educational motivation has been studied extensively by 
psychologist, educators, and other social scientists. Many 
theories have been advanced to explain how goals, interacting 
with external and internal factors influence motivation. 
Attribution theory, self-perception theory (self-esteem) and goal 
setting and mastery theory are considered amongst the leading 
theories within this realm. Baker, Kanan and Al-Misnad (2008), 
attribution theory explains the psychosocial reasons for the 
behaviour of individuals in social interactions. Furthermore, it 
explains whether individuals attribute their success or failure to 
causes within themselves or to event outside of their control. 
           To them, research findings both in the west and the Arab 
world on the relationship between locus of control and 
achievement motivation have been linked to parenting. Collins 
(2000)in a study on family configurations and socializations 
practices found that children who have internal attribution were 
positively traced to patterns of parenting where relationships 
between parent and child is reciprocal and high in bidirectional 
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communication. The study also indicated that children, who think 
they are personally responsible for their success have been found 
to spend more time on homework, try longer to solve problems 
and get higher grades than children who believe things are 
beyond their personal control. Baker et al (2008) further found 
parenting style which involves children in discussion, decision 
making and reasoning with children to be strongly associated 
with child who are internally-oriented. Kwan (1999) examined 
motivational orientation as a mediator between parenting styles 
and internal attribution. 
            The results of this study also indicated that authoritarian 
and permissive parenting lead to extrinsic motivation and 
intrinsic motivation while authoritative parenting leads to 
intrinsic motivation. Zhicheng and Stephen (1999) cited in 
Barker et al (2008) concluded in their study that; being 
academically motivated, preferring internal attributions for 
academic outcomes, and having confidence in one’s ability to do 
well in college do not directly result in good academic 
performance. Also an increasing body of research is supporting 
the idea that both self-perception of competence and self-
regulation direct motivation towards the attainment of an 
academic goal (Pintrich, 2000, Zimmerman, 1989) cited in 
(Barker et al 2008). 
           Effective self-regulation depends on holding an optimal 
sense of self efficacy (perceived competence) for learning, and 
on making attribution (perceived causes of outcomes) that 
enhances self-efficacy and motivation towards achieving certain 
goals. Similar to the case of research on attribution theory, other 
research has failed to provide conclusive links between mastery 
of goals, parenting styles and academic performance. While 
some studies found mastery of goals to be positively linked to 
positive childrearing practices which in turn results in higher 
academic achievement (Wolters 2004), others failed to establish 
this link (Pintrich, 2000; Zhicheng and Stephen, 1999). Closely 
related to attribution and goal achievement theory is self-worth 
theory which states that, in certain situation, students stand to 
gain by not trying and deliberately withholding effort. If poor 
performance is a threat to a person’s sense of self-esteem, lack of 
effort is likely to occur most often after an experience of failure. 
Failure threatens self-estimates of ability and creates uncertainty 
regarding the individual’s ability to perform well on a subsequent 
basis. If the following performance turns out to be poor, then 
doubts concerning ability are confirmed (Thompson, Dandson 
and Barber 1995). 
 

XVIII. THEORETICAL FRAMEWORK OF THE STUDY 
           The theoretical framework for the study is adopted from 
socio-cognitive theories (Bandura, 1986) and explains how 
parental characteristics such as level of education, marital status 
and socio-economic status indirectly influence their children’s 
classroom motivation, i.e. academic locus of control through 
parenting styles i.e. Authoritative, Authoritarian and Permissive.. 
           The authoritative parenting style is associated with 
numerous positive child outcomes such as self-regulation, high 
social competence and high intellectual achievement. Baumrind 
(1978) believes that children here are more self-controlled, self-
reliant and willing to explore. In the authoritarian style children 
rarely take initiative, have low level of self-concept and poor 

academic adjustment. (Baumrind 1978). With Permissive Style, 
children generally express high levels of self-confidence but are 
prone to delinquency and a lack of interest in academic work 
during adolescent (Cole and Cole 2001). The Model further 
hypotheses that these parenting styles will in turn directly 
influence children’s academic motivation in terms of their 
academic locus of control. The locus of control construct was 
proposed by Rotter (1966). According to Rotter, people are 
motivated according to whether they believe that they have 
control on whatever happens to them in life or that whatever 
happens to them in life is by chance or controlled by external 
forces. Rotter calls people who believe that they are responsible 
for what happens to them in life or have control on life events 
‘Internals’.  
           People who believe that what happens to them in life is by 
chance or they have no control on life events he calls ‘External’. 
The locus of control construct has been applied in the area of 
health (Wallston and Wallston 1990) and education (Palenzuala, 
1988). Studies by Wallston and Wallston (1990) have shown that 
patient who are intrinsically motivated recover quicker from 
surgery than those who are Extrinsically motivated. In the 
educational context, studies by Ofori and Charlton, (2002); 
Plalenzuala, (1990); Pintrich and DeGroote (1990) have shown 
that internally oriented students perform academically better than 
their externally oriented counterparts. This is because the internal 
student believes that for example, thether he or she fails an 
examination will depend on him or herself and will not blame 
others for it. Such internal beliefs then motivate the students to 
learn in order to avoid failure. On the other hand, the externally 
oriented students are ready to blame others for his or her failure 
and therefore will not be motivated to learn. 
 

XIX. RESEARCH DESIGN 
           The study is intended to examine the relationship between 
family processes, more specifically parenting styles and 
children’s classroom motivation. This invariably involves a close 
scrutiny of how the various styles of parenting affect children’s 
classroom motivation. The design involves an independent 
variable parenting styles (i.e authoritative, authoritarian and 
permissive) and one dependent variable that is children’s 
classroom motivation. Against this background, the descriptive 
survey using the quantitative approach was chosen for the study. 
A quantitative approach is the use of statistical methods of data 
analysis to study samples so that findings can be generalized 
beyond the sample to the population (Wallen and Fraekel 
1993).Cohen and Manion (1991) descriptive surveys gather data 
at  a point in time with the intention of describing the nature of 
existing conditions or identifying standards against which 
existing conditions can be compared, or determining the 
relationship that exists between specific events. 
           Cohen and Manion explained that in descriptive survey, 
the collection of information typically involves in or more of the 
following data gathering techniques; structures or semi- 
structures interviews, self-completed or total postal 
questionnaire, standardized test of attainment or performance and 
attitude scales. The descriptive design was chosen because; it has 
the advantage of providing good response from a wide range of 
people. At the same time, it provides a meaningful picture of 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8324
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              180 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8324    www.ijsrp.org 

events and seeks to explain people’s opinion and behaviour on 
the basis of data gathered at a point in time. Further, it can be 
used with greater confidence with regard to particular questions 
of special interest or value of the researcher. Also in-depth 
follow-up questions can be asked and items that are unclear can 
be explained using the descriptive design (Wallen and Faenkel, 
1993). 
           On the contrary, there are the difficulties of ensuring that 
the questions to be answered or statements to be responded to 
using the descriptive design are clear and not misleading because 
survey results can vary significantly depending on the exact 
wording of questions or statements. To address this problem, 
items on the questionnaire that were found to be culturally biased 
during the pre-test stage were reviewed and modified. The 
suggestions offered by supervisors of the work and other experts 
in research methodology after they had reviewed the research 
instruments assisted in this direction. It may also produce 
untrustworthy result because they delve into private matters that 
people may not be completely truthful about. Questionnaire 
require subjects who can articulate their thoughts well and 
sometimes even put such thoughts in writing (Seifert and 
Hoffnung, 1991). These disadvantages notwithstanding, the 
descriptive survey deign was considered the most appropriate for 
carrying out the study. 
 

XX. POPULATION  
           The target population for the study was all Junior High 
School (JHS) students in the Tamale Metropolis. The accessible 
population however was all JHS two students in the Tamale 
Metropolis. The choice of the Junior High School two students as 
the accessible population was based on the assumption that this 
group of students shared similar characteristics in terms of age, 
length of time spent I their respective schools and would have 
had a wide range of experiences wile interacting with their 
teachers and parents. Again, it was assumed that the JHS two 
students would be able to read and respond appropriately to the 
items on the questionnaire with little or no guidance. 
Furthermore, the decision to use Junior High School two students 
was influenced by the fact that they are in the age group of 11 – 
14 years. They are adolescents, a transitional period in which 
parenting is very critical because of the needs and perception of 
the adolescent – they are easily influenced and venturesome too. 
 

XXI. SAMPLE SIZE 
           Twenty Junior High Schools out of sixty-one in the 
Metropolis were randomly selected and used for the study. From 
the twenty schools, one hundred and thirty (130) students, one 
hundred and thirty (130) of the student’s parents and a hundred 
and thirty teachers of the students were randomly selected for the 
study. 
 

XXII. SAMPLING PROCEDURE  
           A simple random sampling technique; was used to select 
the schools, students, parents and teachers. The researcher wrote 
names of the sixty one Junior High Schools in the metropolis of 

piece of paper and mixed them up and allowed an officer at the 
Metro Education Office to select twenty schools. Then at each of 
the schools chosen, the same process was used to select the 
students. Parents and teachers were purposively sampled. This 
was to make sure that data gathered will represent parents and 
teachers whose children are in school and are being used for the 
study. 
 

XXIII. RESEARCH INSTRUMENT  
           The instrument used (see Appendix ‘A’) for the collection 
of data was an adapted questionnaire from Harter (1978). The 
questionnaire is a formally organized set of written items 
presented in a uniform manner to a number of persons or 
respondents to elicit responses from them on a specific subject 
matter. The first part of the items on the questionnaire was open-
ended while the second part of the items on the questionnaire 
was close-ended. The 4 – point Likert Scale was used in eliciting 
responses from the respondents (1 = strongly disagree, 2 = 
disagree, 3 = agree and 4 = strongly agree). To rate the behaviour 
of the respondents, an interpretative scale for reporting the results 
of the participants responses was developed thus: 3.50 or greater 
= strongly agree, 2.5 to 3.49 = agree, i.50 to 2.49 = disagree, and 
less than 1.5 = strongly disagree. 
           There were 17 items measuring authoritarian parenting 
style, 11 items measuring permissive parenting style and 24 
items measuring authoritative parenting styles type. The 
reliability of the questionnaire has been assessed by Harter 
(1980) and found that authoritarian items had a cronbach alpha of 
.86, those of permissive had cronbach alpha .75 and authoritative 
had a cronbach of .91. the questionnaire has been validated in 
U.S.A., Russia, South Africa and India. (Robinson et al, 1995). 
           Classroom motivation was assessed using a scale of 
motivational orientation in the classroom. The scale includes two 
subscales containing the following variables to be examined; 
preference for challenge and curiosity. They reliability of the 
scale from 1 to 4; a score of 4 indicates the maximum 
motivational orientation in the classroom.\the first part of the 
questionnaire for students dealt with the demographic variables 
of respondents. It sought to find out, the sex, age, location of 
residence and who they stayed with. The second part dealt with 
items concerning academic effort of children in the classroom 
that is children’s classroom motivation. Issues emphasized in this 
section included the grades they make depended on how capable 
they were preparing for assessment.The questionnaire for the 
parents had items such as ‘I state punishment for my child but 
don’t actually do them’ and ‘I respond promptly to my child’s 
needs or feelings’ to elicit the type of parenting style parents 
exhibited at homes. Items on the teacher’s questionnaire sought 
to find out whether their children were motivated to learn in class 
on their own. 
 

XXIV. PILOT STUDY 
           The pilot study involved conducting factor analysis to 
assess the construct validity and reliability of the questionnaire 
used in the research. The schools the pilot was conducted were 
Zogbeli JHS, Tamale International JHS, Choggu Demonstration 
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JHS, KanvilliPresby JHS and SDA JHS. Respondents were 
subjected to the same conditions as planned for the main study. 
As a result of the pattern of responses, statements felt to be 
ambiguous or misleading were revised for clarity. 
 

XXV. CONSTRUCT VALIDITY  
           After administering the questionnaires, the data collected 
were fed into SPSS version 16. First, the data were screened to 
meet one of the assumptions underlying parametric test which 
says that data should be normally distributed. This involved 
examining the skewness of the distribution on each of the 
variables. Each distribution was judged using the z-statistic of +/-
3.29. According to Ofori and Dampson (in prep), a distribution 
with resulting z-score of more than +/-3.29 after dividing its 
skewness value by its standard error (SE) of skewness indicate 
that the distribution is abnormally skewed. Using this criterion of 
+/-3.29, it was found that the distribution of Thirteen (13) of the 
items on the parenting questionnaire were abnormally skewed. 
These items were statements 1, 3, 4, 6, 8 and 10 on permissive 
parenting styles; 6 and 12 on Authoritarian parenting style and 
12, 5, 6, 3, 16, 22 and 4 on the Authoritative style. Statements 1, 
3, 5, 8 and 12 on the students did not equally meet the criteria. 
The statements on the teachers’ questionnaire that did not meet 
this criterion included Q4 and Q6.For instance item number 6 of 
the Authoritarian parenting style had 0.79331 and 0.21241 for 
skewness and kurtosis respectively. This is well beyond the P = 
0.01 criterion of +/-3.29 indicating that it was abnormally 
positively skewed. On examining this particular item which 
involved a statement thus “I use threat as punishment with little 
or no justification” it was found that it suffered heavily from a 
ceiling effect that is mort of the respondents went for the 
maximum score on the scale. As a result of that it was excluded 
from the analysis. 
 
           Some other items such as authoritative item 3 which states 
“I give praise when my child is good” was abnormally negatively 
skewed indicating that most of the respondents went for the 
minimum score on the scale and therefore such items were also 
excluded from the analysis as they did not meet the P = 0.001 
criterion of +/-3.29. The remaining items were further subjected 
to factor analysis using the principal component (PC) with 
varimax rotation using SPSS version 16 to check or ascertain the 
appropriateness of the 3 factor model. The factors were 
confirmed using loading based on the content of the items. Factor 
loadings exceeding 0.3 was used as the limit for accepting the 
variable’s status as a pure measure of the factor. (Kline 2002 
cited in Ofori and Dampson in prep). 
           The inspection of the anti-image correlation matrix was 
conducted. The initial run indicated that twenty (20) items 
comprising of items 1, 2, 4, 7, 9, 14 and 19 of the authoritarian, 
items 1, 4, 9, 15 and 19 of the authoritative item 9 of the 
permissive, items 2 and 9 of students and items 7, 8, 10, 12, and 
14 in the teachers questionnaire had KMO (Kaiser-Meyer-Olkin) 
value below 0.50 cutoff point indicating that the construct 
validity of these statements were questionable and therefore 
eliminated because the values obtained were unacceptable 
(George and Mallery, 1999); (Ofori and Dampson in prep). 

           The authors are of the view that the KMO values should 
be equal or above 0.50. The statements were therefore discarded 
and analysis re-run for the remaining statements. After 6 
iterations, rotation converged with the extraction of two (2) 
factors (challenge and curiosity for children’s classroom 
motivation with eigenvalue above 1.0. in total, factors for 
parenting styles accounted for 66.24% of the variance in the data; 
the students’ accounted for 79.4% after 3 iterations. This was 
realized after the re-run of the rest of the statements left. The 
rotated factor matrix or rotated components matrix using the 
orthogonal or varimax is shown I appendix ‘C’. The two tables 
show 3 factor and 2 factor loading for parenting styles and 
students respectively.  
           Ten items (items 4,  5  and  15 of authoritarian and items 
2, 7, 8, 10, 13, 20 and 21 authoritative) show their highest 
loadings after rotation on factor one. This tapped the 
authoritative parenting style construct which accounted for 
32.71% of the total variance in the data rotated. Items 3, 10, 11, 
13 of authoritarian and item 23 of authoritative shoed their 
highest loadings after rotation on factor two which taped the 
authoritarian parenting style construct which accounted for 
28.2% of the total variance in the date rotated. Item 1 of 
permissive parenting style was the only item that showed a 
loading on the permissive parenting construct. It accounted for 
10.2% of the total variance in the data rotated. 
           Item 5 permissive parenting did not show any loading on 
any of the three factors. With item 7 of permissive parenting, it 
crossloaded on both factor 2 and 3. Two of the items (items 8 and 
16) intended to tap the authoritarian construct loaded highly on 
factor 3 instead of factor 2 whose construct is permissive 
construct. Items 11, 14, 17, 18 which should have loaded highly 
on the authoritative construct did so by showing their highest 
after rotation loadings on factor three and accounted for 23.22% 
of the total variance. Based on the conceptual grounds it was 
difficult to work out the underlying structure of factor 3 based on 
these statements that it purports to tap. So these statements were 
eliminated from the pool of statements comprising the 
questionnaire. 
           Three items (Q6, Q11, Q13) of the students questionnaire 
had their highest loading after rotation on factor 1 (challenge) 
this accounting for 38.91% of the total variance in the data when 
loaded. Two items (Q10 and Q7) showed their highest loadings 
after rotation on factor 2 which tapped the curiosity construct on 
the students’ questionnaire. However, one item Q4 of the 
students’ questionnaire cross loaded on both constructs 
(challenge and curiosity). As a result if was eliminated from the 
pool of statement comprising the questionnaire. The final 16 
items for parenting styles and 5 for students with their loadings 
and communality values (representing the variance in each 
variable accounted for by the factors) for the 3 – factor and 2 – 
factor respectively PC solution are presented in appendix ‘C’. So 
in conclusion it can be said that the remaining statements 
constituting the questionnaire affords the questionnaire a high 
construct validity. 
 

XXVI. RELIABILITY ANALYSIS 
           To check the reliability of the questionnaire, the final 16 
items on the parenting styles questionnaire and 5 items on the 
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students’ questionnaire were subjected to analysis using 
Cronbach’s alpha. 
 

Table 3.1: Reliability statistics 
 

Parenting styles Number of 
items 

Cronbach’s 
Alpha 

Authoritative  10 .677 
Permissive  1 - 
Authoritarian  5 .642 
Overall reliability  10 .563 

 
Table 3.1 

 
Students Number of 

items 
Cronbach’s 
Alpha 

Challenge  3 .424 
Curiosity  2 .429 
Overall 
reliability  

5 .524 

 
           Table 3.1 above shows the reliability statistics of the 
various constructs of the questionnaire. The authoritative 
parenting style had 10 items with a cronbach’s alpha of .677; 
authoritarian style had 5 items with .642 cronbach’s alpha. 
Finally the permissive had 1 item with 1.0 cronbach’s alpha. The 
overall reliability is .563, this indicates that the items are reliable 
and proves that the factor analysis and alphas in the 16 items, 
three-factor model of parenting styles to child rearing is a 
reasonable representation of the data. Table 3.1 above indicates 5 
items, two-factor model of students. Classroom motivation. The 
challenge subscale with 2 items produced .424 cronbach’s alpha 
and the curiosity subscale, with 3 items also produced .480 
cronbach’s alpha. Overall reliability was .524 (see table 3.2 
below). This is well over the .50 reliability cut off point 
indicating a high reliability. (Ofori and Dampson in prep). 
 

Table 3.2: Overall reliability statistics 
 

 
Overall 
Reliability 

Number of 
items 

Cronbach’s 
alpha 
 

16 .563 
5 .524 

 
Data Collection Procedure 
           The revised instrument after analysis was administered 
personally by the researcher. At each of the schools used for the 
study, the researcher sought permission from the 
Headmaster/Headmistress and all the students selected for the 
study were gathered in a classroom. The purpose of the study 
was explained to the respondents after which the research 
instruments were distributed to them. Each of the items on the 
questionnaire was the painstakingly explained to respondents. 
Respondents, after the explanation of the items were allowed to 
respond to them. While the respondents responded to the items, 
the researcher made himself available to clarify any doubts and 
misunderstanding that the respondents encountered. In each 

school the completed questionnaires were collected back at the 
end of the exercise by the researcher on the same day. The 
researcher followed the children to their various homes for their 
parents to fill the questionnaire after their parents were told that 
the questionnaire was only for research purposes. This ensured a 
hundred percent return rate. 
 
Data analysis procedure 
           The respondents were expected to respond to all items on 
the questionnaire. All the items were assigned weight of 4, 3, 2, 
and 1 for strongly agree, agree, disagree and strongly disagree 
respectively. The responses were edited, coded and scored. The 
scores for each respondent were totaled to obtain their final raw 
score. Data entry and analysis were done by using Statistical 
Package for Social Science (SPSS) version 16. The data was 
analyzed in two sections. The first analysis was done to justify 
the representativeness of the characteristics of the samples. This 
involved frequency distributions and partial correlations. A 
logistic regression using the Enter entry method was also used. 
The forced entry method was used in order to consider all the 
variables regardless of significance levels. (George and Mallery, 
1999). 
 
 Hypothesis 1 
The first hypothesis for the study was that there is a 
significant effect of parents’ gender on parenting styles. 
 
Table 4.7: Summary Statistics and independent samples t-test 

on permissive parenting style 
 
  Mean Standard 

Deviation 
N t df Sig         

(1-
tailed) 

 Female 
Parents 

2.35 .849 46    
 

Male 
Parents 

2.01 .912 84 

 
Source: Author’s Computations from Survey Data, February 
2010 
           Table 4.8 below presents the result of the independent 
samples t-test performed on the authoritative parenting style of 
two independent groups of randomly selected respondents. The 
two groups (Male parents and Female parents) were presented 
with the same authoritative items for their grading. As can be 
seen in this table, comparison of the mean item scores from the 
two independent groups would suggest that Male Parents were 
more authoritative (Mean = 2.9548 than Female parents (Mean = 
2.9196). To test whether the difference in mean scoring between 
the two groups was statistically significant, independents t-test 
was performed. The results of this test (Table 4.8 :) revealed that 
there was no significant difference in the mean scoring between 
the two groups (t = -.508, df = 128, p = 0.306 one tailed). 
Therefore the study hypothesis that the Male parents were more 
authoritative than the Female parents is rejected. 
 
Table 4.8: Summary Statistics and independent samples t-test 

on Authoritative parenting style 
 

 

Groups 2.057 128 .021 
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  Mean Standard 
Deviation 

N T df Sig         
(1-
tailed) 

 Female 
Parents 

2.9196 .40586 46    
 

Male 
Parents 

2.9548 .36186 84 

 
Source: Author’s Computations from Survey Data, February 
2010 
 
           Table 4.9 represents the result of the independent samples 
t-test performed on the authoritarian parenting style of two 
independent groups of randomly selected respondents. The two 
groups (Male parents and Female parents) were presented with 
the same authoritarian items for their grading. As can be seen in 
this table, comparison of the mean items scores from the two 
independent groups would suggest that Male Parents were more 
authoritarian (Mean = 2.416) than Female parents (Mean = 
2.3130). to test whether the  difference in mean scoring between 
the two groups was statistically significant, independents t-test 
was performed. The results of this test (Table 4.9) revealed that 
there was no significant difference in the mean scoring between 

the two groups (t = -1.196, df = 128, p = 0.117 one tailed). 
Therefore the study hypothesis that the Male parents were more 
authoritarian than the Female parents is rejected. 
 
Table 4.9: Summary Statistics and independent samples t-test 

on Authoritarian parenting style 
 
  Mean Standard 

Deviation 
N t Df Sig         

(1-
tailed) 

 Female 
Parents 

2.3130 .45734 46    
 

Male 
Parents 

2.4167 .48017 84 

 
Source: Author’s Computations from Survey Data, February 
2010 
 
           A one tailed hypothesis of the correlation of parenting 
style namely Authoritative, Authoritarian, Permissive, Income 
level, Highest educational attainment and Motivation was 
statistically tested using Pearson’s correlational method. Table 
4.10: shows a correlation matrix of the variables in model. 

 
Table 4.10: Correlation Between Predictors and Students’ classroom motivation 
  

Authoritarian 
 
Authoritative 

 
Permissive 

 
Motivation 

Highest     
Educational -.079 -.047 -.121 .035 
Income level -.015 .066 .081 .022 
**. Correlation is significant at the 0.01 level (1-tailed). 

 
Source: Author’s Computations from Survey Data, February 2010 
 Hypothesis 2: There is significant effect of marital status on parenting styles 
 

Table 4.12: One Way ANOVA test between Parenting Style and Marital Status 
 

  Sum of 
Squares 

 
df 

Mean 
Square 

 
F 

 
Sig. 

Permissive score  Between Groups  6.318 4 1.579 2.005 .098 
 Within Groups  98.459 125 .788   
 Total  104.777 129    
Authoritarian score Between Groups  1.417 4 .354 1.613 .175 
 Within Groups  27.451 125 .220   
 Total  28.868 129    
Authoritative score  Between Groups  1.345 4 .336 2.476 .048 
 Within Groups  16.972 125 .136   
 Total  18.317 129    

Source: Author’s Computations from Survey Data, February, 2010 
 
           A one-way ANOVA of marital status and the three parenting styles (Authoritative, Authoritarian and Permissive) was 
conducted. The result is shown in Table 4.11a: the P-value of the test revealed that there is a significant difference between marital 
status in relation to Authoritative Parenting Styles (df = 2.476, p < 0.05). on the other hand, the P-values of the other parenting styles 
(Permissive df = 4, F = 2.005, P > 0.05 and Authoritarian df = 4, F = 3.54, P > 0.05) were greater than 0.05 which is an indication of 
no significance. In order to verify which marital status was significant at the Authoritative parenting style, a multiple comparison 
analysis was conducted using the Least Significant Difference (LSD). See table 4.11b:Chart 4.1 below indicated that divorced parents 

Groups -.508 128 .306 

Groups -.196 128 .117 
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are one more authoritative followed by widowed, married, separated and single. Looking at our 2.5 mean cut-off point, it was realized 
that parents, irrespective of their marital status, practice Authoritative parenting styles.   
 
 

Chart 4.1: Means plot of authoritative style versus marital status 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
Source: Author’s Computations from Survey Data, February 2010 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Single  Married  Separated  Divorce  Widowed  

2.80 

3.0
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Table 4.11b: Multiple Comparisons 
Authoritative score 
LSD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*. The mean difference is significant at the 0.05 level. 
 
Source: Author’s Computations from Survey Data, February 2010 
 
           The above table 4.11b is the multiple comparison tables among marital status using the Least Significance Difference (LSD). 
The result in this table revealed that single parents performed significantly lower than divorced and widowed parents in relation to the 
authoritative parenting style. Single, married and separated do not statistically differ in average. This therefore means that divorced 
and widowed parents were more authoritative than single parents. Similarly, married parents performed significantly lower than 
widowed parents. This means that widowed parents ere more authoritative than married parents. The table also revealed that married 
and divorced parents do not statistically differ in average. The same can be inferred to separated and divorced parents.The means plot 
(see Chart 4.2 below) for the permissive parenting style revealed that single, married, divorced and widowed parents had a mean less 
than 2.5, indicating that they were not permissive; but it was observed that separated parents had a mean above 2.5. The chart 
therefore shows that separated parents are permissive. 
 
 
 
 
 
 
 

Status  Status J) Std. Error 

Odds ratio 95% Confidence Interval 

Sig. 
Lower 
Bound Upper Bound 

Single  Married -.11862 .12771 .355 -.3714 .1341 

 
Separated -.05556 .24566 .821 -.5417 .4306 

 
Divorced -.63889* .28806 .028 -1.2090 -.0688 

 
Widowed  -.48889* .20553 .019 -.8957 -.0821 

Married Single .11862 .12771 .355 -.1341 .3714 

 
Separated .06306 .21560 .770 -.3636 .4898 

 
Divorced -.52027 .26289 .050 -1.0406 .0000 

 
Widowed -.37027* .16846 .030 -.7037 -.0369 

Separated Single .05556 .24566 .821 -.4306 .5417 

 
Married -.06306 .21560 .821 -.4898 .3636 

 
Divorced -.58333 .26289 .770 -1.2491 .0824 

 
Widowed -.43333 .16846 .085 -.9659 .0993 

       Divorced Single .63889* .28806 .028 .0688 1.2090 

 
Married .52027 26289 .050 .0000 1.0406 

 
Separated .58333 .33638 .085 -.0824 1.2491 

 
Widowed .15000 .30829 .627 -.4602 .7602 

Widowed Single .48889* .20553 .019 .0821 .8957 

 
Married .37027* .16846 .030 .0369 .7037 

 
Separated .43333 .26910 .110 -.0993 .9659 

 
Divorced -.15000 .30829 .627 -.7602 .4602 
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Chart 4.2: Means plot of permissive style versus marital status 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Author’s Computations from Survey Data, February 2010 
 
           The means plot (see Chart 4.3 below) of the Authoritarian parenting showed that single, married, separated and widowed 
parents had a mean value less than 2.50 indicating that they are not authoritarian. It was rather observed that the divorced parents were 
more authoritarian (Mean ore greater than 2.50). From the means plot it can be concluded that single, married and widowed parent 
tend to be authoritative while divorced and separated parents were authoritarian and permissive respectively 
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Chart 4.3: Means plot of authoritarian style versus marital status 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Authors’ Computations from Survey Data, February, 2010 
 
 

XXVII. CONCLUSION  
            The parent findings showed that majority of respondents 
had their paternal and maternal parenting styles as authoritative. 
In addition, it was found that paternal and maternal parenting 
styles (permissive and authoritative) significantly correlate with 
students’ Classroom Motivation. Future research needs to be 
conducted in order to verify the present findings by taking into 
considerations the recommendation which has been suggested. 
The findings of the present study should be seen as a guideline 
for future research rather than as definite answers. 
            The findings in this study showed that both paternal and 
maternal parenting styles significantly correlated with students’ 
classroom motivation. The implication of the findings is that 
Baumrind’s (1971) parenting typology seem to be applicable in 
the Ghanaian setting. The probable reason of this state of affairs 
is that in Ghana, children occupy a very delicate position in the 
family because of their dependence on adults for their 
maintenance and socialization. Again, access to essential 
resources is often dictated by adults who are committed to 
mobilizing and directing these resources to the welfare and 
upkeep of the child. Findings of this study indicated that indeed 
the socialization of children in most Ghanaian cultures, 

especially in the Tamale Metropolis, is facilitated by their parents 
to ensure that children get access to support services.  
            In addition, the findings suggested that it is also important 
for educators to be aware of the findings that most books report 
and be careful in interpreting and generalizing the findings. The 
findings of the present study also draw researchers’ attention on 
examining other factors such as peers, and access to learning 
materials which are related and may have direct influence on the 
classroom motivation of adolescents.The present findings found 
that there was relationship between perceived paternal and 
maternal parenting styles and students classroom motivation. 
This gives an indication that parenting, no matter where 
practiced, has an important influence on the child. Thus, it is 
critical for researchers to continuously examine the reliability 
and validity of the measures that are used to predict parenting 
concepts and develop theories specifically to suit these, for 
instance in the Ghanaian set up. 
            The study has been found to predict parenting styles 
being in the domains of social competence, academic 
performance, psychosocial development and problem behaviour. 
Research based on parenting consistently finds that how to raise 
a happy, healthy child is not something most parents are abreast 
with. Yet the United Nations admonishes parents in its 
Declaration of the rights of the should thus : the child shall enjoy 
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special protection and shall be given opportunities and facilities, 
by law and by other means to enable him to develop physically, 
mentally, morally, spiritually and socially in a healthy and 
normal manner and in conditions of freedom and dignity. The 
declaration further sates: the child, for the full and harmonious 
development of his personality, needs love and understanding.  
 

XXVIII. RECOMMENDATION FOR FUTURE RESEARCH 
            The findings of the present study should be seen as a 
guideline for future research rather than as a definite answer. It is 
important to note that the findings in the present study are not 
generalizable to all the Junior High Schools in Ghana.There is 
still a need to examine the relationship between paternal and 
maternal parenting styles and classroom motivation using 
different samples and in different settings before a definite 
conclusion can be made as there were some limitations in this 
study. These limitations needed to be addressed in future 
research. 
            In future research, researchers could consider using a 
larger random sample which are drawn from various schools so 
that the results can be generalized to all students in the country. It 
would be interesting for future researchers to compare parents’ 
parenting styles based on the place of living – urban or rural.In 
addition, in future research, it is important to ensure that the 
classroom motivation of the group of students being considered 
have a higher variability whereby the sample consisted of 
students who are very smart, average and very weak in 
academics.Here were many direct and indirect effects on the 
variables that are being examined which the researcher did not 
take control of. For example, in this study, the researcher did not 
control for the effects of Students-Teacher relationship. Thus, it 
is important for future researchers to examine variables which 
could possibly moderate or confound the relationship between 
parenting styles and students’ classroom motivation. 
            The researcher would like to suggest that further 
investigation be done using longitudinal studies. This can help 
reveal the causal relationship between parenting styles and 
student Classroom Motivation Researchers could also examine 
whether the influence of parenting styles would persist until 
adulthood.Future research may divide the parenting styles 
measure into more specific dimensions of each style such as 
warmth and support, democratic participation, 
reasoning/induction. Verbal hostility, dividing parenting style 
measure into more specific dimensions would allow for the 
examination of how specific parenting behaviours rather than 
global parenting styles many influence the development of 
children’s cognitive development. 
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Abstract 

Culture is the important thing that must be learned when ones want to learn language. It is believed that learning language will be 
successful when the culture is included. This means that both could not be separated. Due to these cases, the student needs a cross 
cultural understanding as be an intercultural competent. Then, one thing that can be done to learn both language and culture is that by 
inserting the cultural values in textbooks. This study aims to investigate how culture was employed in English textbooks, which is 
used for 8th grade students in Indonesia. The study explored the cultural dimensions in the textbook. In order to analyze the textbook, 
descriptive content analysis was be used. The result showed that this textbook has been dominated by products and perspectives 
dimensions. Practices, communities and persons dimensions have the less intention in this book. Then, the suggestions are provided 
with the expectations of developing the textbook which meet up with the students’ need in this era.  
 
Keywords: cultural content, intercultural competence, language and culture, textbook evaluation. 
 
Introduction 

Nowadays, English has spread around the world extensively and developed as an international language for economic, social 
and technological purposes. The English speakers grow and spread quickly. The number of English speakers is more than the number 
of native ones. Byram (1997) mentions the development of linguistic competence cannot promise successful communication, and 
misunderstandings often happen among interlocutors from different cultural backgrounds. In other words, learners of English should 
not be expected to internalize cultural norms of native speakers. Instead, they are encouraged to be equipped with both communicative 
competence and intercultural competence for efficient intercultural communication. Therefore, in learning a language the students not 
only learn the culture of target language but also learn their own cultures and other culture using the target language they have learnt. 
Inputting source culture and target culture in EFL textbook can be helpful for the students to see the difference two cultures and make 
cross-cultural understanding analysis (Arslan, 2016).  

Moreover, learning culture is not only focus on the origin of the culture itself, but we also learn the aspects of the culture. 
William (1983) in Zarei and Khalessi (2011) defines culture includes assumed to comprise ideas about what in life seems important 
(value) such as entertainment, liberal, consumerism, and inculcation of Western values; how people will behave in various situations 
(norms) such as girlfriend-boyfriend relationship, opposite sex contact or dating, pet-keeping, and club-dancing; the structures of a 
society (e.g. organizations) through which values and norms (institutions) such as entertainment, commercial, sports, educational, and 
conventional institutions; and the things or aspects of material culture, derived from a culture's values and norms (artefacts) such as 
occupation, clothes, name, music, sport, art, celebrity, food, instrument, and education.  

Similar to William, Moran (2001) defines culture as the evolving way of life of a group of persons, consisting of a shared set 
of practices associated with a shared set of products, based upon a shared set of perspectives on the world, and set within specific 
social contexts. Moran (2001) divides the culture into five dimensions of cultural aspects as follows: 
a. Products  

This dimension includes four aspects namely artefacts (food, document, language, money, tool), places (buildings, cities, 
houses), institutions (family, low, economy, religion, education, politic), art forms (music, clothes, dancing painting, movie, 
architecture).  

b. Practices   
Practices involve acts (ritualized communicative practices), scenarios (extended communicative practice), lives (stories of the 
member of the future).  

c. Perspectives  
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This dimension represents the perceptions, beliefs, values, and attitudes that underlie the products and guide people’s behavior in 
the practice of culture. They can be explicit but often implicit, outside conscious awareness.  

d. Communities  
Communities include specific social contexts such as national culture, circumstances (e.g. religious ceremonies), and group (e.g. 
different social clubs) in which members carry out cultural practices.  
 
 

e. Persons  
Person dimension refers to individual members who embody the culture and its communities in unique ways. Personal identity 
and life history play key roles in the development of a cultural person.  

The idea of embedding various dimensions of culture intends to make the students speak English culturally acceptable and appropriate 
with the context of the interaction. In addition, Zarei and Khalessai (2011) analyzed cultural load in English language textbooks 
entitled ‘Interchange Series’. They found that the cultural value’s aspect in this book included entertainment, liberal, consumerism, 
and inculcation of Western values. The norm’s aspect included girlfriend-boyfriend relationship, opposite sex contact or dating, pet-
keeping, and club-dancing’. The institution’s aspects involved entertainment, commercial, sports, educational, and conventional 
institutions. The artefact’s aspects included ‘occupation, clothes, name, music, sport, art, celebrity, food, instrument, and education. 
Moreover, Razi (2012) defined culture into 45 elements. From those elements he divided into nine categories as followed: 

a. Intellectual values: though, habits, beliefs, traditional values, etiquette, ethnics, and ideas. 
b. Lifestyles: unique dances, unique jewelry, hobbies, particular skill, unique tools, dressing habits, food and games. 
c. Behaviors: non-verbal behaviors patterns, verbal behaviors patterns, other behavior patterns, means of communication, and 

reactions to particular situations. 
d. Media: television shows, news broadcast, popular websites, advertising, scientific/technological accomplishments, and printed 

materials (newspaper and magazines. 
e. Artistic values: music, cinema, art and literature. 
f. Family: family life, taboos, relationship and daily life. 
g. Minor values: public holiday, weather conditions, traffic rules, and travel habits. 
h. Major values: history, geography, and philosophy.   
i. Formal values: legal system, politics, and the economy. 

Based on Choudhury (2014) culture is the characteristics of a particular group of people, defined by everything from language, 
religion, cuisine, social habits, music and arts.  In line with Farzaneh et al (2014) said that culture is a framework for organizing 
thoughts, emotions, and behavior in human interactions. In addition, culture is related to the places, names, practices such as eating 
habit, table manner, behave, and celebration (Durmaz, 2017). From these experts’ opinions, it can be concluded that culture is 
everything about the people life including what they do, what they produce, and what they think in the social contexts. Then, language 
is part of culture and used as tool of communication to reflect their cultures. From the experts’ opinion above, it can be concluded that 
the experts have similar aspects in categorizing the culture. The researcher decided to adapt it in 16 aspects into the following 
construct table: 

Table 1. The constructs of cultural dimensions 
No. Culture 

Dimension 
Aspects 

1 Products  Artefacts: name, food, document, language, money, tool, good/things, jewelry and hobby 
Places: buildings, cities, houses.  
Institutions: family, law, economy, religion, education, politic, occupation, media, entertainment 
and conventional institutions. 
Art forms: instrument, music, clothes, dancing, painting, movie, literature and architecture. 

2 Practices Operation: manipulation of cultural products, how to use or make the product of culture.  
Acts: ritualized communicative practices such as eating habit, table manner, behave, and 
celebration. 
Scenario: extended communicative practices  
Lives: stories of culture’s members 

3 Perspective Intellectual values: though, habits, perceptions, beliefs, traditional values, etiquette, attitudes, 
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ethnics, and ideas. 
Behaviors: non-verbal behaviors patterns, verbal behaviors patterns, other behavior patterns, 
means of communication, and reactions to particular situations. 
Minor values: public holiday, weather conditions, traffic rules, and travel habits. 
Major values: history, geography, and philosophy.   
Formal values: legal system, politics, and the economy. 

4 Communities Specific social contexts such as national culture, circumstances (e.g. religious ceremonies), and 
group (e.g. different social clubs, organization) in which members carry out cultural practices. 

5 Persons  Personal identity and life history. 
 

In contexts where there is no immediate access to the target culture, teachers and the materials being used to play a 
significant role in supplying cultural information. In addition to teachers and realia textbooks can also play a crucial role in supplying 
students with rich cultural information. According to Tavares and Cavalcanti (1996) in Yeganeh and Raeesi (2015), the aim of 
teaching culture is to heighten students' awareness and to develop their curiosity towards both the target and home culture. A textbook 
is an appropriate media to share the cultural values. It is the foremost references and resources in the education system 
(Shahmohammadi, 2013; Arik and Kezer, 2010). Without the textbook, teachers also could not transfer their knowledge to students 
successfully since most of language inputs are provided there (Arik and Kezer, 2010). Additionally, Richards (2002) states that a 
textbook could assist teachers with limited teaching experiences for it has already covered a syllabus design, standardized instruction, 
variety learning resources, effective language models and input. Textbooks are commodities, political objects, and cultural 
representations and, therefore, are the site and result of struggles and compromise in order to determine how and by whom they will be 
produced, how and by whom their contents will be selected, how and to whom they will be distributed, and how teachers and students 
will make use of them (Shannon, 2010).  

Textbooks are undoubtly the most popular teaching materials and media used in foreign language classes for many years. It 
also has been as one of effective sources for both teacher who is designing a course and learners as persons who are acquiring the 
languages in teaching and learning process. From the statement above, it cannot be denied that the textbooks have significant positive 
effects for the students and help the teachers in managing a lesson. According to Bojanic and Topalov (2016), the aim of the textbooks 
is providing the learners with necessary knowledge, language skills, and information English speaking countries and preparing them 
for interactions with people from foreign countries and different cultural backgrounds. 

In teaching language, the textbooks help both the students and the teachers to learn together. It is supported by Nordlund 
(2016) who states that the textbooks be of high quality and helpful in the acquisition of the new language. The textbooks, as a tool 
used to achieve teaching and learning goal, help the learners to acquire a vocabulary because the textbooks generally contain many 
kinds of texts, class activities, as well as different kinds of tests, and additional materials to give the students deepen their 
understanding. Additionally, by using a textbook, the teachers will cover all things which is required in national curriculum and 
syllabi. Thus, the teachers can learn more about what they should teach according to the national curriculum and standardized syllabi. 
They can also plan the teaching for a whole semester or maybe even for a whole academic year with complete sets of teaching 
materials.  

The textbooks facilitate the teacher and the students in many ways but still have some weaknesses.  As stated by Gak (2011), 
it is important to realize and emphasize that there are no textbooks that fit perfectly for every language program. Thus, there are no 
ideal textbooks, ideal for every teacher, ideal for every group of learners, and ideal in every teaching situation. Consequently, the 
teachers are required to adapt and modify the textbooks to fit actual needs of learners’ groups and culture. It will give an approach to 
the learners and help them closer to the context. As a result, they would feel that their needs are respected and they would feel much 
more motivated to successfully finish the course (Graves, 2000).  

In some situations, the textbooks serve as the basis for much of the language input leaners receives and the language practice 
that occurs in the classroom. They may provide the basis for the content of the lessons, the balance skills taught and the kinds of 
language practice the students take part in. The textbooks may serve to supplement the teacher’s instruction for leaners. Those may 
provide the major source of contact they have with the language apart from input provided by teachers. An Indonesian educational 
system also requires students to have a textbook. The government provides the textbook for all subjects. Every student gets one 
textbook for every subject. Several schools provide it for free. The rest is asking the students to buy it by themselves. In this case, an 
English subject also takes part since it is one of compulsory subjects which students must learn.  
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Teaching a foreign language is not only teaching the students to develop their linguistics and communicative competence in 
the target language but also to improve the knowledge of the target culture. McKay (2004) and Kachru (1986) in Zarei and Khalessi 
(2011) suggest that English as an International Language needs to describe one’s own culture and concerns to others rather than being 
linked to the culture of those who speak it. Hence, for many decades, foreign language teaching has been dominated by the principle 
that the teachers should use only the target language (TL) and avoid using the mother tongue (L1) except as a last resort. However, 
reports show that the teachers make extensive use of the L1. This paper illustrates this discrepancy and considers some main reasons 
for it. It suggests a framework of principles for balancing L1 and TL use in the classroom. Finally, it reviews some strategies available 
to teachers who wish to make maximal use of the TL without denying the potential of the L1 to support foreign language learning.  

The studies of cultures in English language teaching have already conducted several researchers. Tuna and Razi (2001) 
conducted a research about the integration of cultures in ELT classes. Their result showed that both pre – service and in – service 
teachers had considered a wide range of cultures elements integrated into language teaching to enable the development of intercultural 
skills. Furthermore, Beresova (2015) studied the effect of authentic materials to improve language acquisition and cultural awareness. 
She hypothesised that authentic materials enabled to improve language acquisition and cultural awareness more significantly than 
pedagogically modified materials.  She added that literary and journalistic materials were used as effective teaching materials for 
providing cultural and linguistic. Moreover, Farzaneh, et al (2014) also analysed socio-cultural contexts in Top Notch Series. The 
result showed that the intercultural content of the Series was understandable and positively evaluated. The lack of these books 
included no objectives in the beginning and no clear consensus regarding the cultural awareness component. In addition, 
Mukhamirudin et al (2017) also did the evaluation of cultural-related content in Indonesian English textbooks for high school students. 
The findings indicated the imbalances of those two aspects (culture dimensions and culture categories), especially the fact that the 
textbooks are biased to certain culture or countries is not in line with today’s paradigm of English teaching. Obviously, culture is the 
expression of the values and beliefs of a community (Corbett, 2010). The way of writer insert culture in a textbook will be interesting 
to be analyzed. It is one way to communicate to the readers about culture through textbook. Furthermore, in his book Corbett also 
wrote that exploration of language and culture is, at heart, a search for meaning. Meaning can obviously be communicated via spoken 
or written language, in variety of genres (Corbett, 2010). One of the genre that he mentioned is about book. By analyzing cultural in a 
textbook, it is hoped that it can be a safe space for engagement with differences in belief and ideology, not so that some false 
consensus can be imposed, but in order to promote genuine understanding and respect as it stated by Corbett (2010). 

In learning language, we also learn the culture in order to have a good communication. Integrating culture in teaching 
language is a need to improve the student’s intercultural competence.  The teaching material/textbook which integrates culture and 
language well is needed. The cultural aspects are needed to be included in English learning materials to support the students 
understanding when learning the target language. Regarding to the issue of intercultural competence, a good English textbook should 
expose the cultural content which. However, the presence of cultural materials are still questionable. Therefore, the analyzing English 
textbook related to cultural content is needed. In analyzing English textbook the researcher adapts Moran’s theories and add some 
theories from other experts which are relevant. It consists of cultural dimension includes products, practices, perspectives, 
communities and persons dimensions. The inquiry question for this paper is:  

How cultural dimensions are applied in English textbook entitled Bahasa Inggris “When English Rings a Bell” for Grade eight?  

Research Methodology 
Content analysis is a textbook evaluation which is belonged to the descriptive qualitative research. It reveals the cultural 

contents of English textbook used by grade eight in junior high school and how they are represented. According to Karasar (2006), 
content analysis is study to develop the quantification criteria in advance and examines the material such as text, book, document etc. 
according to some specific expectations. It means that in content analysis, the researcher evaluates text, book or other documents 
based on the specific criteria. According to Shahmohammadi (2013), content analysis is a research tool to determine the presence of 
certain words, concepts, themes, phrases, characters, or sentences within texts or sets of texts and to quantify this presence in an 
objective manner. He said that to conduct a content analysis on a text, the text is coded or broken down, into manageable categories on 
a variety of levels word, word sense, phrase, sentence, or theme and then examined them. It means in this research, the text or word in 
the book or document should be analyzed or categorized according the criteria are going to study.  

In this research, the text and picture in EFL textbook “Bahasa Inggris When English Rings a Bell for Grade Eight” will be 
analyzed using cultural dimension (products, practices, perspectives, communities and persons from Moran which has been adapted). 
This textbook is the second revised edition of Bahasa Inggris “When English Ring a Bell” for Grade Eight. It is developed by 
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Indonesian Minister of Education and Culture in 2014 and revised in 2017. This textbook was chosen because it is expected to be used 
as the guidance book by the teachers and students in teaching and learning process nationally. 
 
Findings and Interpretation 

Raw data was collected from thirteen units of the student book from Bahasa Inggris “When English Rings Bell” for grade 
eight. The coding schemes based on the construct of dimensions of culture. In order to make the result of data analysis reliable, there 
are two coders including the researcher in analyzing the textbook. The researcher analyzed the book using the construct of cultural 
dimensions which were adapted from Moran’s theory and added related theories from some experts. The conclusion was drawn based 
on the percentage and the description.  

Here the following pictures as the example of analyzing the cultural dimension:  
Picture 1. contains of product dimension of food which is shown by the picture of birthday cake and name shown by Lina, an 
Indonesian name. It also shows perspective dimension using the expressions that indicates etiquette and verbal behavior to express a 
birthday invitation "come to my birthday, please!" and express the birthday greeting "happy birthday Lina". The last, the picture which 
describes a girl and her birthday cake shows a birthday celebration that belongs to acts in practice dimension.  
Picture 2. contains of product dimension of tool which is shown by the picture of two persons using phone, name shown by Beni, an 
Indonesian name, in the conversation ballots of the two persons. Good/thing shown by the mention of T-shirt in the conversation, and 
the picture of phone. Meanwhile, clothes/fashions shown by the picture of clothes on the two person. The dimension of practice of 
operation shown by the two person wearing clothes (a product of culture). The picture of two persons phoning each other belongs to 
act in practice dimension. It also shows perspective of dimension using expressions that indicates perceptions to express “don’t forget 
to wear T-shirt”, it shows the girl’s idea and thought, attitude to express “thanks for inviting me” (thanking someone after getting 
invited to a party is an attitude), etiquette to express “hello, good morning”, “thanks for inviting me”, the first expression shows how 
to begin a converstaion on the phone, started by greeting, the later also shows the etiquette after getting something (invitation) from 
someone, it shows that human have respect for each other. Last, expressions of “hello good morning”, “thanks for inviting me” aslo 
include in verbal behavior.  

 
Picture 1. 

 
Picture 2. 

 
From those two descriptions of cultural dimension in the textbook, it could be concluded that this book explored the cultural 

content quite well. Although not all cultural dimensions showed in one picture, text or dialog, the materials in this textbook contained 
the all dimensions such as product, perspectives, practices, communities, and persons both explicitly and implicitly.  

 
Chart 1. Cultural Dimension Distribution 
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From the chart above, it showed that the dimension of product (50.30%) dominated the cultural content in this book, 680 
items are found from total 1352 items. Then it followed by dimensions of perspectives (29.51%) which consisted of 399 items, 
dimension of practice (12.72%) which consisted of 172 items, dimensions of communities (5.25%) in 71 items and dimensions of 
persons (2.22%) in 30 items. From the chart we knew that the distribution of cultural dimensions are imbalance. We could not judge 
that this book was good or not by showing the imbalance factor because the materials were presented in the text book should followed 
the syllabi from the ministry of education and culture of Indonesia. Although the distribution of cultural dimension was imbalance, 
this book discussed 16 aspects in cultural dimensions as followed: artefacts such as name, food, document, language, money, tool, 
good/things, and hobby; places such as buildings, houses; institutions such as family, law, religion, education, occupation, media, and 
entertainment, art forms such as instrument, music, clothes, painting, movie, literature and architecture, operation such as describing 
how to use or make the product of culture; acts such as eating habit, behave, and celebration; scenario such as communicative 
practices; intellectual values such as; though, habits, perceptions, beliefs, traditional values, etiquette, attitudes, ethnics, and ideas; 
behaviors such as non-verbal behaviors patterns, verbal behaviors patterns, and reactions to particular situations; minor values such as 
traffic rules, and travel habits, major values such as history, geography; formal values such as legal system; specific social contexts 
such as national culture, and personal identity. It could be concluded that the cultural content was presented and explored well in this 
textbook. In addition, the perspectives dimension had the big portion (29.51%) since the curriculum in Indonesia have been 
developing the character building.  In line with Mendez (2005) values in English textbook is important because it promotes attitudes 
of respect and tolerance. In this matter, this textbook gave the good experiences for the students to promote respect, tolerance, 
accepting the diversity and other characters through perspectives dimensions. Moreover, the cultural content in the textbook also gain 
the ability to behave in a culturally appropriate manner (Moran, 2001).   

Not only improved the attitudes, the cultural content in this textbook also fostered reflection upon one’s own culture since the 
materials explored more Indonesian cultures than the target culture. Exploring the source culture more than target culture in teaching 
English also decrease the students’ competence to comprehend, adapt, and integrate into target culture. Through English textbook, the 
students should have the experiences about the target culture to enhance intercultural competence. Chao (2011) suggests that an equal 
distribution of source culture, target culture and international culture materials should be required in the content arrangement of ELT 
textbooks. This is to help students to deal with lots of cultural conflicts during the process of intercultural communication. Adding the 
supplementary materials related to target and international culture by the teacher during using this book in class is highly 
recommended to support the students in gaining intercultural competence.  

Conclusions 
The cultural aspects are needed to be included in English learning materials to support the students understanding when 

learning the target language. Without cultures, the students would get lost in acquiring the language they learn. This is because all 
cultural aspects could be put in the material being learned without leaving the essence of learning language itself. The textbook 
entitled Bahasa Inggris “When English Rings a Bell” for grade eights has already presented the cultural dimension and explore them 
in various aspects of culture well though it has less attention in exploring the target culture.  Therefore, it is suggested for the Ministry 
of Education and Culture to encourage the publishing of textbooks representing balance the cultural including source culture 
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(Indonesian culture), target culture (native speakers countries) and international culture to support students’ intercultural competence. 
It helps English teachers who have less experiences related to target and international culture to provide the cultural topics that it has 
not been presented comprehensively in the textbook. Through this study, the teacher or the users hopefully get more understanding 
about the application of cultural content in English textbook.   
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Abstract-The study was conducted in order to find the 
protein requirement of bighead catfish (Clarias macrocephalus) 
fingerling. The initial weight of fish was 6.29 g/ind and raised 
them in 8 weeks. The experiment was set up with six dietary 
treatments including six protein levels such as 25%, 30%, 35%, 
40%, 45% and 50% with an isoenergy of approximately 4.5 
Kcal/g and an isolipidic diets of 8%. Results show that the 
protein level effected on the survival rate. The 25% protein diet 
had the lowest survival rate of 67.78% while those in the 
remaining treatments varied from 91.1% to 100%. The specific 
growth rates (SGR) of fish were maximal at 3.26% per day in the 
45% protein diet and minimal at 1.92% per day in the 25% 
protein diet. The protein efficiency ratios (PER) decreased as the 
protein levels in diets increased. The protein content affected 
significantly by the dietary protein levels. Using the Broken-line 
method and based on the SGR, the dietary protein requirement 
for bighead catfish was 46.1%. 

Keywords: bighead catfish, Clarias macrocephalus, protein 
requirement 

I. INTRODUCTION 

reshwater fish species have been developed in the past such 
as red tilapia, Nile tilapia, snakehead and catfish. Among 
these species, catfishes have lower mouth, bottom eaters, 

omnivorous, easy to grow, fast growth, resistance with diseases, 
live in polluted water, high density, and high productivity. 
Vietnam is currently been exploited and cultivated various 
catfish species such as C. macrocephalus, C. gariepenius, C. 
batrachus, and hybrid catfish. In particular, bighead catfish is a 
popular species with a high economic value and easy to raise. 
Many studies investigated the nutritional needs of different 
catfish species such as walking catfish C. batrachus (Singh et al., 
2009), hybrid catfish (C. batrachus × C. gariepinus) (Giri et al., 
2003). Mollah et al. (1990) studied the possibility of using 
carbohydrate of walking catfish. The other research of Machiels 
and Henken (1985) studied on the effect of protein and energy on 
growth using food and energy metabolism.  

Protein is one of the most important factors influencing 
growth and feed cost in aquaculture (Lovell et al., 1989). 
Increasing protein in feed usually improves fish yields, especially 
for fish eaters, but also increases feed costs. Although there have 
been many studies on nutrition in different catfish species but 

studying in nutrition of bighead catfish are limited. Therefore, a 
research on nutrients for bighead catfish is necessary for the 
establishment of feed formula and contributes to the development 
of commercial catfish farming. 

II. MATERIALS AND METHODS 

2.1 Experimental diets 

The experiment consisted of 6 treatments fed with isoenegy 
of 4.5kcal/g and 25, 30, 35, 40, 45 and 50% crude protein, 
respectively. Where the ratio of fish meal/soybean meal is 5:2 
and the ratio of animal oil for plant oil is 1: 1. The main feed 
ingredients are fish meal, soybean meal, and wheat flour. The 
ingredients were mixed, pelletized in 1.5-2 mm, dried and stored 
at -20oC in freezer during the experiment. 

2.2 Fish and experimental condition 
Bighead catfish fingerlings used in the experiments were 

bought from a hatchery in An Giang province. Before starting 
experiment, fish were acclimated in a 2000-L circular tank and 
fed with commercial diet for 15 days. The average initial weight 
varied from 6-7 g/tail.  The experiment was conducted in 18 
composite tanks (volume of 200 L/tank), water exchanged every 
3 days and continuous aeration. Bighead catfish was stocked with 
a density of 30 fish/tank. The experiment was completely 
randomized, with three replications. 

Fish were fed twice a day (9:00 and 16:00) to satiation. The 
amount of consumed feed and uneaten feed in each tank was 
recorded daily. The remained feed was siphoned out 30 minutes 
after feeding then dried and weighed. Any fish mortality was 
daily recorded, removed and weighed immediately. The 
experiment prolonged for 8 weeks.  

Water parameters were weekly recorded. Temperature ranged 
from 28.2-28.5oC, pH from 7.4-7.5 and dissolved oxygen from 
4.7-5.1 mg/L, TAN 0.02-0.11 mg/L. The water quality 
parameters in all treatments were in a suitable range for the 
normal growth and development of this species. At the end of the 
experiments, the survival rate and growth were determined by 
counting and weighing all fish in each tank. Each specimen was 
kept in the freezer at -20°C for the chemical compositions 
analysis of the fish according to the method of AOAC (2000).  

2.3. Data collection and calculations  
Growth rate was calculated and expressed as weight gain 

F 
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(WG), daily weight gain (DWG), specific growth rate (SGR) 
according to the following equations: WG(g) = Wf – Wi, DWG 
(g/day) = WG/t, SGR (%/day) = ((ln (Wf) - ln (Wi))/t) x 100. 
The survival rate of the fish in each tank was counted using the 
following formula: survival rate (%): SR = (the number of the 
fish after 8 weeks per the number fish at commencement) x 100. 
Feed conversion ratio (FCR) and protein efficiency rate (PER) 
were calculated by the following equations: FCR = consumed 
feed (dry weight (g))/weight gain of fish (g), PER = (Wf - 
Wi)/protein intake. Where Wi is the initial weight of fish (g), Wf 
is the final weight of fish (g), t is the experimental period (day). 

2.4 Statistical analysis 

Mean differences in growth parameters and feed efficiency 
among treatments were tested using ANOVA followed by 
DUNCAN tests at the significant level of 0.05. Statistical 
analyses were performed using SPSS 16.0. Protein requirements 
were calculated using to a model of broken line of Zeitoun et 
al. (1976). 

III. RESULTS AND DISCUSSION 

3.1 Survival rate of bighead catfish of different dietary 
protein levels 

 The survival rates of bighead catfish range from 67.78 to 
100%. The survival rate of fish increases with an increasing rate 
of protein in food. The lowest rate was 67.78% in the 25% 
protein treatment and significantly different (p <0.05) from the 
remaining treatments. The highest survival rates were in 
treatments of 45 and 50% protein. The results showed that 
different dietary protein levels had a significant effect on the 
survival rate of bighead  catfish. 

This finding is consistent with the study by Loum et al. 
(2013) on tilapia (Oreochromis niloticus) (1.25 g/fish) in which 
the survival rate tends to increase with high protein levels from 
21-45%. In addition, other studies have shown that dietary 
protein levels have an effect on the survival rate of aquaculture 
animals. According to Tran Thi Thanh Hien et al. (2005), 
Channa micropeltes fed with dietary protein content of 14 and 
24% were significantly lower than those with high levels of 
protein (p <0.05). Similarly, experiments on Channa striatus 
showed that the survival rate increased as the protein content in 
the feed increased and there were significant differences between 
treatments (Trieu et al., 2001). In diets, when the protein content 
is sufficiently supplied, fish grow fast with a high survival rate. 
When the protein content is lower than demand but still enough 
for the maintenance and growth activities, fish grow slowly. 
However, when the protein content in the food is too low 
compared to the fishes' needs, the fishes use the body's own 
protein to maintain the minimum functions to survive (Tran Thi 
Thanh Hien and Nguyen Anh Tuan, 2009).  This might be the 
reason for the survival rate of the treatments with too low protein 
levels.  

3.2 Growth’s performances of bighead catfish with different 
dietary protein levels 

Experiment results show that WG and DWG growth of 
bighead catfish increased when dietary protein content increased 

from 25% to 45% and tended to decrease when dietary protein 
content in food is up to 50%. Weight gain and daily growth rate 
of the fishes were the lowest in treatments with a protein content 
of 25% (11.01 g and 0.21 g / day), which are not significantly 
different (p> 0.05) from diets of 30 and 35% protein content but 
from the other treatments. In the 45% protein treatments, gain 
and daily growth rate were at the highest (27.93 g and 0.54 g / 
day), which were not significantly different (p> 0.05) from the 
50% protein treatments but from the other treatments. 

When analyzing the correlation between relative growth rate 
(SGR) and protein content in feeds, we obtained the equation y = 
0.055x + 0.543 with R2 = 0.906. This shows a strong correlation 
between the protein content in the feed with the relative growth 
rate (SGR) of catfish. Figure 1 shows the optimal dietary protein 
content of the bighead fin catfish during breedings with the best 
growth rate of 46.1%. 

This result shows that when the protein content in the food is 
low, the fish grows slowly because the fish use the body's own 
protein to maintain its function to survive. However, when the feed 
was supplied with too much protein (exceeding the optimal 
requirement of 46.1%), the growth rate and growth of bighead carp 
tended to decrease. According to Tran Thi Thanh Hien and 
Nguyen Anh Tuan (2009), if the food supply is too high protein, 
the excess protein is not absorbed by the body to synthesize new 
protein that is used to convert energy into or out. In addition, the 
body also consumes more energy for the process of digesting 
excess protein, so the growth of the body decreases. This result is 
consistent with the results of research on Basa catfish, Tilapia and 
Pangasius fingerlings at the breeding stage of Tran Thi Thanh Hien 
et al. (2003), Mystus catfish (Khan et al., 1993). 

Bighead catfish is the carnivorous species feeding mainly on 
small insects and larvae of aquatic insects, worms, small 
crustaceans, so the high protein requirement of 46.1% is suitable 
for the breeding stage. Compared to some catfish species, bighead 
fishes require a high level of protein comparing with C. batrachus 
(0.1 g) 30% (Chuapoehu, 1987), C. gariepinus (40 g) 30-40% 
(Henken et al., 1986), Mystus nemurus 42% (Khan et al., 1993). 
According to Phuong (1998), the best protein level for basa 
catfish’s growth with fish sizes of 16-17g and 75-81g are 36.7% 
and 34.9%, respectively. Hung et al., (2000) reported that basa and 
tra catfish of 5-6 g had protein requirements of 27.8 and 32.2%. 
Liem and Tu (2000) reported that the asphalted fish had a 
maximum growth rate at a 37.9% level of protein in the feed. 
However, the protein requirements of catfish were lower than 
those of tilapia (48.5%) (Tran Thi Thanh Hien and Duong Thuy 
Yen, 2006), 47% (Trieu et al., 2014) and 50.8% of snakehead fish 
(Tran Thi Thanh Hien et al., 2005).  

3.3 Feed utilization efficiency of bighead catfish with 
different dietary protein levels  

The amount of food intake (FI) increased with increasing levels 
of protein in the food. The FI at 363 ± 45 mg / day / day (25% 
protein) was not significantly different (p> 0.05) from the 30% and 
35% protein treatments but to the other treatments. The FCR in the 
experiment decreased as the protein content in the feed increased. 
FCR ranges from 1.06 to 1.84. The lowest FCR of 1.06 was found 
in the treatments of 45% protein. The difference was statistically 
significant (p<0.05) compared to the 25% and 30% protein 
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treatments but not statistically significant (p>0.05) compared to the 
other treatments. The highest FCR was found in the 25% protein 
treatment which was significantly different (p<0.05) compared to 
the 45% protein treatments but not to the remaining treatments. 
However, the FCR increased when the dietary protein content was 
too high (>45% protein), suggesting that the ability of catfish feed 
conversion decreased when fish fed diets with protein content Low 
45% or higher 50%. 

These results is similar to that of Tran Thi Thanh Hien et al. 
(2003) studying the protein requirements of Basa fish, Tilapia, and 
Tra catfish species. The results show that the feed conversion ratio 
(FCR) decreases as the protein content in the feed increases. 
However, when the demand exceeds the fish, the FCR begins to 
increase. This was reported similarly in many fish species, such as 
Asiatic fish, non-catfish from Morennike and Akinola (2010) 
Channa punctatus (Zehra and Mukhtar, 2011). 

The efficiency of protein utilization (PER) ranged from 1.63 to 
2.54 and tended to decrease as dietary protein content increased. 
PER was the highest in the 25% protein treatment (2.54±0.92). 
The difference was statistically significant (p<0.05) compared to 
the 50% protein treatment but not statistically significant (p>0.05) 
compared to the other treatments. Similarly, the lowest PER in the 
50% protein treatment (1.63±0.09) was statistically significantly 
different (p<0.05) compared to the 25% protein treatment but not 
to other treatments. According to Tran Thi Thanh Hien and 
Nguyen Anh Tuan (2009), with the same source of protein for 
feed, protein efficiency will be high in low protein foods as fish 
will maximize the usage of protein source to build the body. The 
results of this study are similar to those of previous studies e.g. the 
protein utilization efficiency of tilapia (Oreochromis niloticus) 
decreased from 2.35 to 1.58 (fry stage) and from 1.92 to 1.19 (seed 
stage) and from 1.53 to 0.99 (grow-out stage) (Mohsen et al., 
(2010). The study of Khan et al. (1993) on Mystus nemurus, the 
highest PER was in the 27% protein treatment and the lowest in 
the 50% protein treatment. 

 NPU is the protein's ability to accumulate protein from the fish 
body, which is used to evaluate the effectiveness of different 
protein sources. The cumulative protein efficiency (NPU) varied 
between 25.76-34.16% and the same as for feed efficiency (PER), 
the NPU also tended to decrease as the protein content in the diet 
increased. The highest NPU was 34.16% (35% protein), followed 
by 32.37% (25% protein) and lowest was 25.76% (50% protein) 
but not statistically significant (p>0.05) between treatments. This 
result is consistent with the study by Meyer and Fracalossi (2004) 
on jundia fingerlings Rhamdia quelen. 

3.4 Body composition of bighead catfish with different 
dietary protein levels  

 The chemical composition of the fish varies depending on the 
species, the stage of development and strongly on the quality of 
the food. For bighead catfish when fed with protein feed from 25 
to 50%, protein content in the fish body was 60.13-63.94%, lipid 
12.62-17.57% (Table 5). The results show that protein and lipid 
levels in fish tend to increase as the dietary protein levels 
increase. Especially the protein content in fish is proportional to 
protein content in food; the lowest of 60.13% in the 25% protein 
treatment was statistically significantly different (p<0.05) 

compared to the other treatments. The highest of 65.01% in the 
50% protein treatment was not statistically significant (p>0.05) 
with 40-45% treatment but statistically significant difference 
(p<0.05) with the remaining treatments. Lipid tended to increase 
as dietary protein content increased but the difference was not 
statistically significant (p>0.05) between treatments (Table 5). 

 This result is similar to the results of the experiments of 
Morenike and Akinola (2010) when feeding C. gariepinus with 
protein content of 25, 30, 35, the protein content in the body Fish 
increased from 56.01% to 60.57%. In addition, the amount of 
lipid in the body increased when the protein content in food 
increased from 2.81% to 4.8%. Some other experiments showed 
similar results to the experiment on giant snakehead (Chana 
marulius), when feeding fish with feed with protein levels of 30, 
36, 42, 48, 54 and 60%, the protein content in the fish body 
increased from 56% in the 30% level to 66.63% in the 60% 
levek. Similarly, lipid levels were also increased from 30% to 
6.68% in the 60% level (Raizada et al., 2012). 

IV. CONCLUSION 

Protein content in feed has an influence on survival rate, 
growth rate, feed efficiency and chemical composition of 
bighead catfish. Appropriate protein requirements for fish 
development are in the range of 45-50% in which the optimal 
protein content for bighead catfish is 46.1%. 
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Table 1. Formulation and proximate composition of experimental diets (dry matter basis) 

Ingredients (g.kg-1) 
Experimental diets (% Crude Protein) 

25 
 

30 
 

35 
 

40 
 

45 
 

50 
Fish meal  29.0 35.1 41.6 47.4 53.6 60.1 
Defatted soybean meal 12.7 15.3 18.0 20.7 23.4 26.2 
Cassava meal 53.1 44.4 35.7 27.0 18.3 9.62 
Oil 3.30 2,98 2.66 2.34 2.02 1.15 
Mineral and vitamin premix 1.76 1.76 1.76 1.76 1.76 1.76 
Carboxylmethyl Cellulose (CMC) 
 

0.12 0.34 0.56 0.78 1.00 1.22 
Chemical composition (%) 
- Crude Protein  24.8 29.9 34.0 39. 6 45.6 49.9 
- Crude fat  8.04 8.59 8.21 7.68 7.87 7.80 
- Ash  9.1 10.7 12.7 13.6 14.9 18.4 
Gross energy (Kcal. g-1) 4.69 4.39 4.53 4.41 4.51 4.31 

Premix mineral and vitamin (unit.kg-1): Vitamin A 2,000,000 IU; Vitamin D 400,000 IU; Vitamin E 6g; Vitamin B1 800mg; Vitamin B2 
800mg; Vitamin B12 2mg; Calcium D Pantothenate 2g; Folic acid 160mg; Choline Chloride 100g; Iron (Fe2+) 1g; Zinc (Zn2+) 3g; 
Manganese (Mn2+) 2g; Copper (Cu2+) 100mg; Iodine (I-) 20mg; Cobalt (Co2+) 10mg. 
 
 
 
Table 2 : The survival rates of bighead catfish of different dietary protein levels 

Treatment Survival Rate (%) 

Treatment 1 (25% CP) 67.8±8.39a 

Treatment 2 (30% CP) 91.1±7.70bc 

Treatment 3 (35% CP) 92.2±3.85bc 

Treatment 4 (40% CP) 85.6±8.39b 

Treatment 5 (45% CP) 100±0,00c 

Treatment 6 (50% CP) 100±0,00c 

Values (mean ± SD) in a column followed by the same superscript letter are not significantly different (P>0.05).  
 
 

Table 3 : Growth performance of bighead catfish  with different dietary protein levels 

  Treatment Wi (g) Wf (g) WG (g) DWG (g/day) SGR (%/day) 

Treatment 1 (25% CP) 6.25±0.10 17.26±3.79a 11.01±3.69a 0.21±0.071a 1.92±0.43a 

Treatment 2 (30% CP) 6.26±0.06 17.98±1.88a 11.72±1.88a 0.23±0.036a 2.02±0.20a 

Treatment 3 (35% CP) 6.35±0.09 21.03±2.07a 14.67±1.98a 0.28±0.038a 2.30±0.17a 

Treatment 4 (40% CP) 6.36±0.10 28.41±2.83b 22.05±2.88b 0.42±0.055b 2.87±0.21b 

Treatment 5 (45% CP) 6.27±0.08 34.20±1.24c 27.93±1.17c 0.54±0.023c 3.26±0.05b 

Treatment 6 (50% CP) 6.33±0.08 31.62±1.62bc 25.30±1.60bc 0.49±0.031bc 3.09±0.10b 

Values (mean ± SD) in a column followed by the same superscript letter are not significantly different (P>0.05).  
 

 

 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8326
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              205 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8326    www.ijsrp.org 

 
 
 

 
 
 

Figure 1. The relationship between specific growth rate (SGR) with different dietary protein levels of bighead catfish.    

 
 
Table 4: Feed intake (FI), feed conversion ratio (FCR), protein efficiency (PER) and net protein utilization (NPU) of bighead 
catfish with different dietary protein levels  
Treatment FI (mg/fish/day) 

 
FCR PER NPU (%) 

Treatment 1 (25% CP) 363±45a 1.84±0.72a 2.54±0.92a 32.37±2.37a 

Treatment 2 (30% CP) 406±12a 1.79±0.24a 1.96±0.27ab 28.63±3.54a 

Treatment 3 (35% CP) 395±32a 1.40±0.30ab 2.10±0.40ab 34.16±7.93a 

Treatment 4 (40% CP) 518±42b 1.21±0.13ab 2.04±0.22ab 30.01±3.94a 

Treatment 5 (45% CP) 581±37c 1.06±0.02b 2.07±0.03ab 30.54±2.85a 

Treatment 6 (50% CP) 588±04c 1.19±0.07ab 1.63±0.09b 25.76±2.02b 

Values (mean ± SD) in a column followed by the same superscript letter are not significantly different (P>0.05).  
 

 

Table 5: Effect of dietary protein levels on body composition of bighead catfish   

Treatment 

Moisture (%) 

Body composition  (% dry weight) 

Crude protein (%) Crude fat (%) Ash (%) 

Treatment 1 (25% CP) 76.82± 0.32a 60.13± 0.92a 15.55±2.26a 15.84±1.38a 

Treatment 2 (30% CP) 76.79± 0.24a 62.74± 0.61b 15.90±0.47a 13.41±1.61b 

Treatment 3 (35% CP) 74.84± 0.40b 62.80± 0.04b 17.57±0.17a 11.18±1.29b 

Treatment 4 (40% CP) 77.04± 0.13a 63.94± 0.65bc 15.66±2.00a 11.98±0.50b 

Treatment 5 (45% CP) 76.69± 0.81a 63.37± 1.08bc 17.25±1.26a 12.28±1.33b 

Treatment 6 (50% CP) 76.20± 0.44a 65.01± 2.21c 16.91±0.76a 11.00±1.42b 

Values (mean ± SD) in a column followed by the same superscript letter are not significantly different (P>0.05).  
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Abstract: Readymade garment industry is highly growth oriented industry. Exports in this are the largest foreign exchange earner for 

the country, accounting a good percentage of the total exports. Readymade garments has high demands as they are available in 

various prizes and ranges and India being having largest acreage under cotton cultivation and low labour cost is on an advantageous 

position. The benefits of training reflects in the figures on export sales and profitability, better motivated and skilled staff will provide 

a higher quality service to customers, develop existing markets, reduce customer complaints and related issues. The study of the 

research is focused to understand the skills level of Production managers working in national and International level of branded 

apparel manufacturing factories in Delhi and Nationalized Capital Region. This is an empirical study and the requirements are met 

by both primary and secondary data collection. The collected information is then analyzed to know the skill gap, further to propose 

with a training module. 

 

Index Terms: Training, core skills, soft skills, apparel industry, garments, and production managers.  
 

I. INTRODUCTION 

The garment industry is categorized by manufacturing firms of all sizes involved in the process of manufacturing of garments and 

making it available to its consumers of all groups, age and locations. 

The majority of apparel produced and sold to mass customers is categorized as ready to wear or readymade garment. The industry 

which is involved in the designing and production of these garments is termed readymade garment industry.  

The readymade garment industry in our country has made spectacular progress in the few decades. This business thrives in a situation 

of rising levels of incomes, particularly of the middle class and upper classes. In readymade garment business survival and progress 

depends on the capacity to adapt to changing fashions. The customer has become more and more fashion conscious, choosier, paying 

attention to price, quality, colour and stitching standards.  

According to Industry Analyst, the major types of apparel suppliers can be grouped into the categories (Kurt Salmon Associates) as 

followed. 

A. Conventional Manufacturers: they perform all functions of creating marketing and distributing an apparel line on a continual 

basis. These companies typically make products in their plants or factories but also might use outside companies to make 

their product. Manufacturers may produce brands of merchandise distributed nationally or regionally, licensed products or 

private label merchandise for a specific store.  
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B. Jobber: This name is given to companies that buy fabrics and acquire styles from independent designers or by copying or 

designing lines themselves, but use outside companies (contractors) to make their product.( (Nancy o Bryant 2002, The 

Business of Fashion, fair child publication)    

C. Contractors: these are the companies that specialize in the sewing and finishing of goods. Contractors are used by full 

function manufacturers who lack sufficient capacity in their own plants, by jobbers and by retailers for private label 

merchandise. According to the industry definition” contractors in the apparel industry are the small factories in which most 

apparels production takes place. Several different types of industry entities source apparel goods from contractors, including 

manufacturers, retailers, buyers, importers and trading companies”.  

Training is long term investment in human resources. Although there are direct effects on individual participants, the major impact of 

training is cumulative, and enterprises should not seek results over a short period. The key element in the notion of training is of 

flexibility and that flexibility must be seen in terms of a number of factors; the content of training, its form, the use of various 

teaching/learning methods, the timing and location of the training. The key to the successful training is satisfying the particular needs 

of the trainees and the enterprises which employ them. To meet those identified needs, training institutions must be flexible as 

possible in the provision of training. It is important to consider the various options open and select the types of training which best fits 

the enterprise’s particular need and constraints. Some skills, like negotiation, can be dealt with in workshop situations: other subjects 

for example information on documentation procedures, could be handled in a short course 

It is important to consider the various options open and select the types of training which best fits the enterprise’s particular need and 

constraints. Some skills, like negotiation, can be dealt with in workshop situations: other subjects for example information on 

documentation procedures, could be handled in a short course 

 

 (Dr. Jatinder S Bedi, 2009) The numbers of units involved in wearing apparel are estimated at 17.55 lakh. Significant percentages 

(45.2 per cent) of such units are running without the aid of power.  OAME (Own account manufacturing enterprise) units account for 

14.68 lakh and the share of units running without power among OAME units is 48.6 per cent. The turnover of wearing apparel units 

for both factory and non-factory sector units is estimated at Rs 65060 crore. 

In Garments sector, the study mainly focuses on units run commercially both for woven and 

Knitted units. In the present sample survey, seven major woven garment clusters namely 

Okhla (Delhi), Noida (Uttar Pradesh), Bangalore (Karnataka), Ahmedabad (Gujarat), Mumbai 

(Maharashtra), Jabalpur (Madhya Pradesh), and Madurai (Tamilnadu) are covered. Among 

these, Noida, Okhla and Bangalore have more export oriented units than other clusters. 

Quality of garment varies across different clusters and depends upon the quality of fabric and accessories used. Generally, in the same 

cluster there is homogeneity in the type of products made, through quality differ widely across units. It is observed that productivity 

per machine in knitted garment unit is much higher than in woven garment units. Most of the units were found to be working on job 

work basis. 

(Dr. Jatinder S Bedi, 2009) Total investment (here Gross Fixed Capital formation) made in the factory sector of the industry during 

the period 1992-93 to 2005-06 was Rs.93102 crore. Out of this,  Rs. 40532 crore were invested during 1992-93 to 1998-99 and 

investment to the tune of Rs. 52570 crore were made during 1999-00 to 2005-061. Thus investments during the post-TUFS 

period much higher compared to pre-TUFS period. Total investments in the factory sector 

of the industry during 2005-06 was Rs. 14714 crore. Further, there has been significant 
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shift in the composition of investment and it has got more diversified in the latter period. 

The facts and figures for Indian Exports of Apparel & Textile define:  (Indian Apparel and Textile Industry, Report) 

• Exports increased from US$ 14 million (2004-05) to US$ 17 million (2005-06) – 21.77 % increase.  

• With continuing growth, the total exports has increased to – US$ 19.62 billion (2006-07). 

• Current share in world export of textiles – 3.5 - 4 %. 

• Current share in world clothing export – 3 %.  

• Major export market – Europe (22% share in textiles & 43% share in apparel). 

• Single largest buyer – US (10% share in textiles and 32.65 share in apparel). 

• Other major export markets include - UAE, Saudi Arabia, Canada, Bangladesh, China, Turkey and Japan.  

• Largest export segment – Readymade Garments (45% share in textile exports and 8.25 share in India's total exports). 

• Readymade garments sector has benefited significantly with the termination of Multi-Fiber Arrangement (MFA in January 

2005. 

• Exports of readymade garments are expected to touch US$ 14.5 billion with a cumulative annual growth rate of 18-20% (Apparel 

export Promotion Council).  

• Sector-wise Analysis indicated as in table depicts the figures for readymade garment industry.  

II. LITERATURE REVIEW 

The fashion business is composed of numerous industries all working to keep consumers of fashion satisfied. A special relation exists 

among these industries that make the fashion business different from other businesses. The four different levels of the fashion 

business known as the primary level, the retail level, the secondary level, and the auxiliary level. (Elaine Stone1999). The primary 

level is composed of the growers and producers of raw materials of fashion like fiber, fabric, leather and fur producers who function 

in the raw material market. 

The majority of apparel produced and sold to mass customers is categorized as ready to wear or readymade garment. The industry 

which is involved in the designing and production of these garments is termed readymade garment industry.  

 

Research starts with understanding consumer market trends done through market research. Market research can be defined as “the 

systematic and objective approach to the development and provision of information for the marketing management decision making 

process” (Kinnear & Taylor, 1983, p, 16). Market Research is divided in two general categories: Basic research that deals with 

extending knowledge about the marketing systems; applied research that helps managers make better decisions (Kinnear & 

Tayloret.al). 

(Gavin Waddell, 2005) The mass production process includes production, sizing, and design strategies in mass production, lines 

within a design house, offshore production, ethical trading and new trends. 

(Maurice J. Johnson, Evelyn C. Moore, 2001), the actual production of garments is a little like a football game. The production 

manager leads a team of people, each with different skills, whose job is to complete production within the allotted time. There is no 
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overtime; the retailer can legitimately cancel an order id it isn’t delivered on time. This means that the whole team loses. Each 

member, the production manager, quality controller, buyer finder, patternmaker, grader, marker maker, spreader, cuter, bundler, 

operator, final quality checker, packer, and person involved in shipping and delivery, makes a critical contribution. (Maurice J. 

Johnson, Evelyn C. Moore, 2001) the actual production of garments is a little like a football game. The production manager leads a 

team of people, each with different skills, whose job is to complete production within the allotted time.  

ATDC (Apparel Training and design Centers) have been set up through AEPC (Apparel Export Promotion Council) to cater the 

objectives of future needs of trained work force of the apparel manufacturing industry. Therefore 15% of the units hired work force 

trained from ATDC. Another 15% of the work forces were the degree or diploma holders from various other institutes like NIFT, 

home science colleges etc. and take up the profiles like merchandisers, designers etc.  

Trained staff responds well to new responsibilities and they approach to job with enthusiasm as they have to apply skills and 

knowledge they have acquired. Enterprise is benefited by lower absenteeism, lower labour turnover, higher production levels and 

more motivated staff.  

The benefits of a learning-by-doing approach to employee training have been recognized for years. Such program typically involves 

training in soft skills, i.e. skills such as listening, communication, teamwork, leadership, etc. Most of these ‘soft’ skills are not at all 

considered in the present curricula, and disciplines and major reorientation programs are required to enable graduates to practice 

effective facilitation of participatory processes (Moyo & Hagmann, 2000).In general, supervisors get slightly less training from 

employers than managers. Pine, Judith, Tingley, Judith C. 1993 researched on the evaluation of soft skill training. They found that the 

results of “soft-skills” training - in subjects such as problem solving, Team building, communication, listening and stress management 

- are notoriously difficult to measure. Soft-skills trainers seldom attempt evaluations designed to calculate return on investment (ROI).  

(Patrick Maclagan, 1994) understood the importance of ‘business and management ethics’ in the recent years. There were doubts 

about the feasibility and relevance of the subject which led to the skeptical, even cynical, reactions. Clarification was offered to 

remove some common misconceptions. Gordon, Jack. 1991 The most convenient way yet devised to determine the goodness of a job-

related training program was outlined in 1959 by training consultant Donald L. 

Kirkpatrick. Kirkpatrick proposed that there were 4 main levels at which the quality of a training course can be gauged.  

At level one, trainees’ reactions to the course were measured.  

At level 2, learning was measured. Depending on the course objectives, this could involve anything from a pencil-and-paper test to a 

simulation or a full-fledged skill demonstration. 

 At level 3, the trainees are tested to see if they are using their new skills and knowledge back on the job.  

At level 4, the company’s return on investment is measured. 

 

(Keith Bedingham, 1997)Discussed the importance of proving the effectiveness of training. 

Effectiveness is the primary motive for training. It describes ways to evaluate training’s effectiveness, behavior changes on the job 

being the most important. Defines an approach, whereby individuals can see how they have changed and quantify the amount of 

change. Training can be a useful tool in helping to resolve significant organizational or management problems. Management often 

recognizes that training in technical skills delivers real benefits, but blanch at the thought that training in non-technical areas can also 

be of great value. 

III. OBJECTIVES AND METHODOLOGY 
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Relatively less studies has been done to find the need of types of skills requirements. In order to map this gap a research is required in 

this area to portray an outlay of the necessary and effective skills for Indian brands to compete with International brands 

manufacturing performances.  

1. To develop a scale for the measurements of skills level in apparel manufacturing industry. 

2. To gather information of existing skills sets required performing various functions at shop floor in the manufacturing units of 

Indian Brand and International Brands.  

3. To study the required skills sets. 

4. To compare the existing skills at national and international brands manufacturing engaged workers.  

IV. ANALYSIS AND CONCLUSION 

Data is suitable for factor analysis; Principal Components Analysis (PCA) was employed for extracting the data, which lets 

determining the factor underlying the relationship between numbers of variables. In order to ‘extract’ factors from the data, 

components that have an eigenvalue of 1 or more have to be identified from the Total Variance Explained extracted using Principle 

Component Analysis (Pallant, 2007). This determines the number of factors extracted from the data (Kaiser, 1960). The scree plot is 

an alternative method of identifying the number of factors to extract via factor analysis (Cattell, 1966) as it displays the sharpest drop 

in the eigenvalues of the factors, which highlights that further factors would not explain a significant amount of the variance of scale 

items. As displayed in Principle Component Analysis of this research data identifies that the first four components have recorded 

eigen values above 1.  

 

 

 

Table 

Communalities 

 Initial Extraction 

Production and Processing - Knowledge of raw materials, production processes, quality control, 

costs, and other techniques for maximizing the effective manufacture and distribution of goods. 

1.000 .517 

Administration and Management - Knowledge of business and management principles involved in 

strategic planning, resource allocation, human resources modeling, leadership technique, 

production methods, and coordination of people and resources 

1.000 .696 

Mathematics - Knowledge of arithmetic, algebra, geometry, calculus, statistics, and their 

applications 

1.000 .727 
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Mechanical - Knowledge of machines and tools, including their designs, uses, repair, and 

maintenance. 

1.000 .640 

Customer and Personal Service - Knowledge of principles and processes for providing customer 

and personal services. This includes customer needs assessment, meeting quality standards for 

services, and evaluation of customer satisfaction 

1.000 .715 

Personnel and Human Resources - Knowledge of principles and procedures for personnel 

recruitment, selection, training, compensation and benefits, labor relations and negotiation, and 

personnel information systems 

1.000 .762 

Education and Training - Knowledge of principles and methods for curriculum and Merchandiser 

design, teaching and instruction for individuals and groups, and the measurement of Merchandiser 

effects 

1.000 .721 

Clerical - Knowledge of administrative and clerical procedures and systems such as word 

processing, managing files and records, stenography and transcription, designing forms, and other 

office procedures and terminology 

1.000 .765 

Public Safety and Security - Knowledge of relevant equipment, policies, procedures, and strategies 

to promote effective local, state, or national security operations for the protection of people, data, 

property, and institutions 

1.000 .696 

Computers and Electronics - Knowledge of circuit boards, processors, chips, electronic equipment, 

and computer hardware and software, including applications and programming 

1.000 .693 

Design - Knowledge of design techniques, tools, and principle involved in production of precision 

technical plans, blueprints, drawings, and models 

1.000 .801 

Critical Thinking - Using logic and reasoning to identify the strengths and weaknesses of 

alternative solutions, conclusions or approaches to problems 

1.000 .778 

Time Management - Managing one's own time and the time of others 1.000 .804 

Active Listening - Giving full attention to what other people are saying, taking time to understand 

the points being made, asking questions as appropriate, and not interrupting at inappropriate times 

1.000 .662 

Speaking - Talking to others to convey information effectively 1.000 .687 

   

Reading Comprehension - Understanding written sentences and paragraphs in work related 

documents. 

1.000 .807 
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  Coordination - Adjusting actions in relation to others' actions. 1.000 .881 

Management of Personnel Resources - Motivating, developing, and directing people as they work, 

identifying the best people for the job. 

1.000 .836 

Judgment and Decision Making - Considering the relative costs and benefits of potential actions to 

choose the most appropriate one 

1.000 .597 

Monitoring - Monitoring/Assessing performance of yourself, other individuals, or organizations to 

make improvements or take corrective action 

1.000 .702 

Social Perceptiveness - Being aware of others' reactions and understanding why they react as they 

do 

1.000 .741 

Complex Problem Solving - Identifying complex problems and reviewing related information to 

develop and evaluate options and implement solutions 

1.000 .651 

Persuasion - Persuading others to change their minds or behaviour 1.000 .885 

   

Negotiation - Bringing others together and trying to reconcile differences 1.000 .411 

Instructing - Teaching others how to do something 1.000 .787 

Writing - Communicating effectively in writing as appropriate for the needs of the audience 1.000 .693 

Service Orientation - Actively looking for ways to help people 1.000 .806 

Quality Control Analysis - Conducting tests and inspections of products, services, or processes to 

evaluate quality or performance 

1.000 .739 

Operations Analysis - Analysing needs and product requirements to create a design. 1.000 .839 

   

Operation Monitoring - Watching gauges, dials, or other indicators to make sure a machine is 

working properly 

1.000 .802 

Systems Analysis - Determining how a system should work and how changes in conditions, 

operations, and the environment will affect outcomes 

1.000 .810 

Systems Evaluation - Identifying measures or indicators of system performance and the actions 

needed to improve or correct performance, relative to the goals of the system. 

1.000 .833 
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Active Learning - Understanding the implications of new information for both current and future 

problem-solving and decision-making 

1.000 .791 

Learning Strategies - Selecting and using training/instructional methods and procedures 

appropriate for the situation when learning or teaching new things 

1.000 .727 

Extraction Method: Principal Component Analysis. 

 

Loading on factors can be positive or negative. A negative loading indicates that this variable has an inverse relationship with the rest 

of the factors. The higher the loading the more important is the factor. However (Comrey, 1973: 1346) suggested that anything above 

0.44 could be considered salient, with increased loading becoming more vital in determining the factor. All the loadings in the 

research are positive 

There are only four factors, each having Eigen value exceeding 1 for Skills of Production Managers. The Eigen values for four 

factors were 15.045, 4.174, 2.126and1.845respectively. The percentage of total variance is used as an index to determine how well 

the total factor solution accounts for what the variables together represent. The index for present solution accounts for 70.27% of the 

total variations for of end users. It is pretty good extraction as it can be economize on the number of factors (from 33 it has reduced 

to 4 factors) while we have lost 29.73% information content for factors for e-HRM. The percentage of variance explained by factor 

one to four for factors for Skills of Production Managers is26.464, 22.656, 13.170 and 7.983respectively. It means 70% of the 

variance of variable 1 is being captured by the four extracted factors together. The proportion of variance in any one of the original 

variables, which is being captured by the extracted factor, is known as communality (Nargundkar, 2002). 

The Components Matrix is the output of the Exploratory Factor Analysis process that lists the loadings of each of the scale items on 

each of the four components. Valid components having scale item loadings of 0.5 and above (Hair et al. 2010) and scale items with 

the highest loading on that component (Wixom and Todd, 2005). This Components Matrix is subsequently rotated using Varimax 

Rotation to assist interpretation of its results (Malhotra, 2007), displaying only loadings of 0.5 and above. 

Large commonalities indicate that a large number of variance has been accounted for by the factor solution. Varimax rotated factor 

analytic results for factor Skills of Production Managers. The four factors shown in rotation table have been derived from Rotation. 

 

 

Rotated Component Matrixa 

 
Component 

1 2 3 4 5 

Service Orientation - Actively looking for ways to help people .785         
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  Coordination - Adjusting actions in relation to others' actions. .771         

Management of Personnel Resources - Motivating, developing, and directing people as 

they work, identifying the best people for the job. 

.762         

Social Perceptiveness - Being aware of others' reactions and understanding why they 

react as they do 

.752         

Instructing - Teaching others how to do something .746         

Persuasion - Persuading others to change their minds or behavior .738         

Complex Problem Solving - Identifying complex problems and reviewing related 

information to develop and evaluate options and implement solutions 

.700         

Design - Knowledge of design techniques, tools, and principle involved in production 

of precision technical plans, blueprints, drawings, and models 

.688         

Negotiation - Bringing others together and trying to reconcile differences           

Operations Analysis - Analysing needs and product requirements to create a design.   .870       

Operation Monitoring - Watching gauges, dials, or other indicators to make sure a 

machine is working properly 

  .868       

Systems Evaluation - Identifying measures or indicators of system performance and the 

actions needed to improve or correct performance, relative to the goals of the system. 

  .866       

Active Learning - Understanding the implications of new information for both current 

and future problem-solving and decision-making 

  .820       

Systems Analysis - Determining how a system should work and how changes in 

conditions, operations, and the environment will affect outcomes 

  .815       

Learning Strategies - Selecting and using training/instructional methods and procedures 

appropriate for the situation when learning or teaching new things 

  .802       

Quality Control Analysis - Conducting tests and inspections of products, services, or 

processes to evaluate quality or performance 

  .763       

Production and Processing - Knowledge of raw materials, production processes, quality 

control, costs, and other techniques for maximizing the effective manufacture and 

distribution of goods. 

  .555       
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Reading Comprehension - Understanding written sentences and paragraphs in work 

related documents. 

    .883     

Active Listening - Giving full attention to what other people are saying, taking time to 

understand the points being made, asking questions as appropriate, and not interrupting 

at inappropriate times 

    .773     

Mechanical - Knowledge of machines and tools, including their designs, uses, repair, 

and maintenance. 

    .769     

Monitoring - Monitoring/Assessing performance of yourself, other individuals, or 

organizations to make improvements or take corrective action 

    .742     

Speaking - Talking to others to convey information effectively     .740     

Writing - Communicating effectively in writing as appropriate for the needs of the 

audience 

    .729     

Judgment and Decision Making - Considering the relative costs and benefits of 

potential actions to choose the most appropriate one 

    .609     

Clerical - Knowledge of administrative and clerical procedures and systems such as 

word processing, managing files and records, stenography and transcription, designing 

forms, and other office procedures and terminology 

      .821   

Mathematics - Knowledge of arithmetic, algebra, geometry, calculus, statistics, and 

their applications 

      .763   

Personnel and Human Resources - Knowledge of principles and procedures for 

personnel recruitment, selection, training, compensation and benefits, labour relations 

and negotiation, and personnel information systems 

      .743   

Education and Training - Knowledge of principles and methods for curriculum and 

Merchandiser design, teaching and instruction for individuals and groups, and the 

measurement of Merchandiser effects 

      .741   

Public Safety and Security - Knowledge of relevant equipment, policies, procedures, 

and strategies to promote effective local, state, or national security operations for the 

protection of people, data, property, and institutions 

      .737   

Time Management - Managing one's own time and the time of others       .705   

Critical Thinking - Using logic and reasoning to identify the strengths and weaknesses 

of alternative solutions, conclusions or approaches to problems 

.507     .652   
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Customer and Personal Service - Knowledge of principles and processes for providing 

customer and personal services. This includes customer needs assessment, meeting 

quality standards for services, and evaluation of customer satisfaction 

        .758 

Administration and Management - Knowledge of business and management principles 

involved in strategic planning, resource allocation, human resources modelling, 

leadership technique, production methods, and coordination of people and resources 

        .752 

Computers and Electronics - Knowledge of circuit boards, processors, chips, electronic 

equipment, and computer hardware and software, including applications and 

programming 

        .661 

Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. Rotation 

converged in 6 iterations. 
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Interpretation of Factors  

Each factor needs to be assigned a name or label to characterize it and aid its interpretation (Tabachnick and Fidell, 2007). 

Each of the Skills of Production Managers   that have been extracted via Principle Component Analysis in the Exploratory 

Factor Analysis process of this research data is displayed.  

1. Administrative Skills 

The first factor with the highest Total Variance Explained value has been interpreted as Administrative Skills  due to its 

inclusion of scale items identified and adapted from academic literature surrounding Skills of Production Managers 

Administrative Skills , as displayed in table below 

Service Orientation - Actively looking for ways to help people .785 

  Coordination - Adjusting actions in relation to others' actions. .771 

Management of Personnel Resources - Motivating, developing, and directing people as they work, 

identifying the best people for the job. 

.762 

Social Perceptiveness - Being aware of others' reactions and understanding why they react as they do .752 

Instructing - Teaching others how to do something .746 

Persuasion - Persuading others to change their minds or behavior .738 

Complex Problem Solving - Identifying complex problems and reviewing related information to 

develop and evaluate options and implement solutions 

.700 

Design - Knowledge of design techniques, tools, and principle involved in production of precision 

technical plans, blueprints, drawings, and models 

.688 

 

 

The scale items that load onto the Factor 1 are related to the Administrative skills 

2. Operational Efficiency 

The second factor with the highest Total Variance Explained value has been interpreted as operational efficiency due to its inclusion 

of scale items identified and adapted from academic literature surrounding Skills of Production Managers operational efficiency, as 

displayed in table below 
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Operations Analysis - Analyzing needs and product requirements to create a design. .870 

Operation Monitoring - Watching gauges, dials, or other indicators to make sure a machine is working 

properly 

.868 

Systems Evaluation - Identifying measures or indicators of system performance and the actions needed 

to improve or correct performance, relative to the goals of the system. 

.866 

Active Learning - Understanding the implications of new information for both current and future 

problem-solving and decision-making 

.820 

Systems Analysis - Determining how a system should work and how changes in conditions, operations, 

and the environment will affect outcomes 

.815 

Learning Strategies - Selecting and using training/instructional methods and procedures appropriate for 

the situation when learning or teaching new things 

.802 

Quality Control Analysis - Conducting tests and inspections of products, services, or processes to 

evaluate quality or performance 

.763 

Production and Processing - Knowledge of raw materials, production processes, quality control, costs, 

and other techniques for maximizing the effective manufacture and distribution of goods. 

.555 

 

The scale items that load onto the Factor 2 are related to the following for operational efficiency 

3. Personnel skills  

The third factor with the highest Total Variance Explained value has been interpreted as Personnel skills due to its inclusion of scale 

items identified and adapted from academic literature surrounding Skills of Production Managers Personnel skills, as displayed in 

table below 

Reading Comprehension - Understanding written sentences and paragraphs in work related documents. .883 

Active Listening - Giving full attention to what other people are saying, taking time to understand the points 

being made, asking questions as appropriate, and not interrupting at inappropriate times 

.773 

Mechanical - Knowledge of machines and tools, including their designs, uses, repair, and maintenance. .769 

Monitoring - Monitoring/Assessing performance of yourself, other individuals, or organizations to make 

improvements or take corrective action 

.742 
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Speaking - Talking to others to convey information effectively .740 

Writing - Communicating effectively in writing as appropriate for the needs of the audience .729 

Judgment and Decision Making - Considering the relative costs and benefits of potential actions to choose the 

most appropriate one 

.609 

 

The scale items that load onto the Factor 3 are related to the following for Personnel skills 

4. Analytical Skill:  

The fourth factor with the highest Total Variance Explained value has been interpreted as Analytical skills due to its inclusion of scale 

items identified and adapted from academic literature surrounding Skills of Production Managers is constraints, as displayed in table 

below 

Clerical - Knowledge of administrative and clerical procedures and systems such as word processing, 

managing files and records, stenography and transcription, designing forms, and other office procedures and 

terminology 

.821 

Mathematics - Knowledge of arithmetic, algebra, geometry, calculus, statistics, and their applications .763 

Personnel and Human Resources - Knowledge of principles and procedures for personnel recruitment, 

selection, training, compensation and benefits, labor relations and negotiation, and personnel information 

systems 

.743 

Education and Training - Knowledge of principles and methods for curriculum and Merchandiser design, 

teaching and instruction for individuals and groups, and the measurement of Merchandiser effects 

.741 

Public Safety and Security - Knowledge of relevant equipment, policies, procedures, and strategies to 

promote effective local, state, or national security operations for the protection of people, data, property, and 

institutions 

.737 

Time Management - Managing one's own time and the time of others .705 

Critical Thinking - Using logic and reasoning to identify the strengths and weaknesses of alternative 

solutions, conclusions or approaches to problems 

.652 

 

The scale items that load onto the Factor 4 are related to the following for Analytical Skills. 

5. Technical Skills:  
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The fourth factor with the highest Total Variance Explained value has been interpreted as Technical skills due to its inclusion of scale 

items identified and adapted from academic literature surrounding is constraints, as displayed in table below 

Customer and Personal Service - Knowledge of principles and processes for providing customer and personal 

services. This includes customer needs assessment, meeting quality standards for services, and evaluation of 

customer satisfaction 

.758 

Administration and Management - Knowledge of business and management principles involved in strategic 

planning, resource allocation, human resources modeling, leadership technique, production methods, and 

coordination of people and resources 

.752 

Computers and Electronics - Knowledge of circuit boards, processors, chips, electronic equipment, and 

computer hardware and software, including applications and programming 

.661 

 

V. REFERENCES 

[1] Kinnear & Taylor, The Dynamics of Fashion, by Elaine Stone, FIT New York, 1999, Fairchild Publications, p., 70, 

1983, p, 16, 

[2] Kinnear & Taylor, 1983, p, 16). Kinnear, T.C. & Taylor, J.R. (1983). Marketing Research, New Delhi: Prentice Hall 

of India Private Limited. 

[3] Gavin Waddell, Blackwell Publishing, “How Fashion Works”, Om Book International, 2005, New Delhi, pp. 49-60 

[4] Maurice J. Johnson, Evelyn C. Moore, second edition, Prentice Hall of India Private limited, New Delhi, Pearson 

Education, 2001, pp. 235-255 

[5] Pallant, J.F., Submitted for publication April 3, 2006; revised September 20, 2006; accepted January 5, 2007 

[6] Kaiser, H. F., “A second generation little jiffy”, Psychometrika, Vol. 35, No. 4, pp. 401-415, December 1970 

[7] Cattell, R. B., “The screen test for the number of factors”, Multivariate Behavioral Research, Vol. 1, Issue 2, pp. 

245-276, 

[8] Nargundkar, R., “Marketing Research: Text and Cases”, New Delhi: Tata McGraw Hill, 2002 

[9] Hair, J.F., Anderson, R.E., Black, W.C., Babin, B.J., (1995a). “Multivariate data analysis”, New Jersey: Prentice-

Hall Inc., 2010 

[10] Wixom B.H., Watson H. J., “An empirical investigation of the factors affecting 

        data warehousing success”, MIS Quarterly, 25 (1), pp. 17-41,2001 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8327
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              221 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8327   www.ijsrp.org 

[11] Malhotra, N. K., Birks, D. F., “Marketing Research: An applied Approach”, Third Edition, New Jersey: Prentice 

Hall Incorporated, 2007 

[12] B. G., Fidell, L. S., “Using multivariate statistics”, Fifth Edition, Boston: Allyn and Bacon, 2007. 

[13] Keith Bedingham, (1997) "Proving the effectiveness of training", Industrial and Commercial Training, Vol. 29 

Issue: 3, pp.88-91 

[14] Kirkpatrick, DL (1996). Revisiting Kirkpatrick's four-level model.Training and Development, 50,(1), 54-57. 

[15] Moyo, E. and J. Hagmann. (2000). Facilitating competence development to put learning process approaches into 

practice in rural extension. (pp. 143-157). 

[16] Pine, Judith; Tingley, Judith C. ISSN: ISSN-0095-5892Training, v30 n2 p55-58, 60 Feb 1993, ERIC 

Number: EJ456788 

[17] Patrick Maclagan, Ethical Thinking in Organizations Implications for Management Education, Volume: 26 issue: 2, 

page(s): 159-177 

 

[18[   Gordon, Jack (1991) “Measuring the ‘Goodness’ of Training” Training. Minneapolis:  ProQuest91 Vol. 28, Iss. 8; pg. 19, 7 pgs. 

Retrieved on 21/01/18 

 

      [19]   Elaine Stone, the Dynamics of Fashion, 1999, Publisher: Fairchild Books (1851) 

      

     [20]   Jatinder, B., “Assessing prospects of Indian Textile and Clothing Industry”, NCEAR, pp. 28, July 2009 

Authors Name: Dr. Neelam Agrawal Srivastava, Ph.D. MBA Retail, MSc. Textile and Clothing, Symbiosis Skills and Open 

University, neel040776@gmail.com  

Correspondence Author: Dr. Neelam Agrawal Srivastava, neel040776@gmail.com, +91 9213098653 

 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8327
http://ijsrp.org/
http://journals.sagepub.com/author/Maclagan%2C+Patrick
mailto:neel040776@gmail.com


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              222 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8328    www.ijsrp.org 

Significance of Wheat Stem Rust (Puccinia graminis f.sp. 
tritici) in Gurage Zone, Ethiopia 

 
Arif Abrahim1*, Bahiru Wabela2, Kifle Zerga3 and Endale Hailu4 

 
1,2,3 College of Agriculture and Natural Resource, Wolkite University, P.O.BOX 07, Wolkite, Ethiopia 

4EIAR, Ethiopian Institute of Agricultural Research, Ambo Plant Protection Research Center P.O.Box 37, Ambo, 
Ethiopia 

Corresponding Author: Arif Abrahim: (+251) 0923953894; e-mail: rfabrahim@gmail.com 
 

DOI: 10.29322/IJSRP.8.11.2018.p8328 
http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8328  

 
ABSTRACT 

 
Wheat is one of the important cereal crops of Ethiopia. It is the leading crop in land coverage and total 

production next to tef and maize and in productivity after maize and sorghum. Gurage highlands are also 

considered to be suitable areas for wheat production in the country. However, the production of wheat in this 

region is threatened by different wheat rusts; such as stem rust disease. So, this study was conducted with the 

following objectives: to determine distribution, incidence and severity of wheat stem rust in Gurage highlands. 

Field survey was carried out in four districts of Gurage zone. A total of 100 fields were surveyed. During 

survey stem rust disease was occurred in 88% of the fields surveyed in Gurage zone. The mean incidence of 

pathogen was 47.45%. The highest mean severity (20.68%) was recorded in Soddo followed by Cheha 

(12.84%). All varieties grown in the zone were attacked by the disease in one area or the other. Though, the 

degree of incidence and severity was varied. Varieties such as Digelu, Kenya, and Pavon76 were found to be 

severely affected by the pathogen. In conclusion, the survey revealed high occurrence and distribution of wheat 

stem rust in the study areas. Therefore, it is very important for the Ethiopian Institute for Agricultural 

Research, especially national wheat research program to replace these susceptible varieties with currently 

effective resistance genes. Additionally, it is also better to monitor pathogen distribution and populations over 

time to track further virulence evolution and to ensure that currently effective resistance genes are applied 

within a system of resistance-gene management. 
 

Key words:, Incidence, Severity, District, Gurage zone, variety, field 
 
Abbreviations:  PAs- Peasant associations, SNNPR- Southern Nations, Nationalities and Peoples Regional 
state,   S-Susceptible, TR- Trace level 
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INTRODUCTION 
 

Wheat is an important cereal crop in Ethiopia that is widely cultivated in a wide range of altitude (Hailu, 1991). 

According to (CSA, 2004; CIMMYT, 2005) about 36% of the Ethiopian populations are relied on wheat for 

their food consumption. The area under wheat production is estimated to be about 1.4 million hectares, which 

makes the country the largest wheat producer in Sub-Saharan Africa (Hailu, 1991; CSA, 2004). Wheat ranks 

third in area coverage and total production after tef and maize. The Ethiopian national average yield of wheat is 

about 1.4 t/ha (CSA, 2004), which is by far below the world’s average yield of 2.5 t/ha (Curtis, 2002). There 

were different types of biotic and abiotic factors responsible for this low yield. Cultivation of unimproved low 

yielding varieties, in sufficient and erratic rainfall, poor agronomic practices, diseases and insect pests are 

among the most important constraints to wheat production in Ethiopia (Hailu, 1991; Dereje & Yaynu, 2000). 

Cereal rusts are the most destructive diseases of wheat worldwide (Shaw, 1963; Haldore et al., 1982).  

 

Stem rust caused by the fungus Puccinia graminis f. sp. tritici Eriks. and E. Henn, has been the most 

devastating of all wheat diseases under favorable conditions. This disease is also known as black rust of wheat 

due to the abundant production of shiny black teliospores that form at the end of the season or with unfavorable 

conditions (Singh et al., 2002). Under favorable environmental conditions, stem rust can cause yield losses of 

up to 100% in susceptible wheat varieties (Roelfs, 1985b). The yield loss due to this disease is usually greatest 

when the disease becomes severe before the grain is completely formed, but yield losses are generally 

influenced by the resistance level of the cultivar grown, the weather conditions and the onset of the disease 

(Luig, 1985; Roelfs, 1985a). In Ethiopia, yield losses due to stem rust have been reported to be in the range of 

61-100% depending on the susceptibility of the variety and environmental conditions (Eshetu, 1985; Shank, 

1994). 

 

In Ethiopia wheat is produced in many regions of the country. Oromia, Amhara, SNNP and Tigray are the 

major wheat producing regions in the country with area coverage of 875641.45, 529609.63, 137294.72 and 

108865.39 ha respectively. In Gurage Zone 47,259 farmers were involved with un estimated area coverage 
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(CSA, 2015). The average productivity is lower than the average yield of other wheat producing regions in the 

country. The major factors for low yield are cultivation of low yielding varieties, poor agronomic practices and 

serious diseases like rusts (GZADD, 2009). Even though Gurage zone is one of the wheat production areas in the 

country; there is no enough information on the distribution, incidence and severity of stem rust of wheat. 

Therefore, this study was conducted with the objective of assessing distribution, incidence and severity of 

wheat stem rust in the study area.  
 

MATERIALS AND METHODS 

Site description 
 

The study was conducted in major wheat producing areas of Gurage zone highlands. Geographically, Gurage 

Zone is located between 7.80 - 8.50 North latitude and 37.50C - 38.70 East longitude of the equator. Wolkite, the 

capital of the zone, is 155 km away from Addis Ababa to south west direction. Gurage zone has a total area 

5932km2. It has 13 woradas’ with a total population estimated about 1343246 (CSA, 2011). The zone 

comprises altitudes ranging from 1,001 to 3,500 meters above sea level (m.a.s.l). It is classified into three agro-

climatic zones: Dega (high altitude) covers 28.3% of the area and ranges between 2,500-3662 m.a.s.l, Woin 

dega (mid-altitude) at 1,500-2,500 m.a.s.l, encompasses about 64.9% of the area, and Kolla (lowland) at 1,000-

1,500 m.a.s.l covers 6.8% of the area. The mean annual temperature of the zone ranges between 13-300c and the 

mean annual rain fall ranges 600--1600mm. The rainfall pattern in the Gurage Zone is bimodal in which 80% of 

rain falls in the Kremt period of June to August whereas 20% in the Belg period of February to May. According 

to the land utilization data of the region 298,369 ha cultivated land, 67,678ha forest, bushes and shrub covered 

land, 70,249.31ha grazing land, and 14,234 ha of land is covered by others (GZADD, 2009). 

 

Survey of wheat stem rust 

 

A survey was conducted for stem rust of wheat in Gurage zone during 2017, main cropping season. A Field 

survey was carried out from mid-September to mid-October during which stem rust is expected to reach its 

maximum severity level (Serbessa, 2003). It was carried out in four (4) districts of Gurage zone such as: Cheha, 
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Ezha, Soddo and Gumer that was selected based on their production status. From districts five peasant 

associations (PA) was selected based on their wheat production potential. From each PA five farmers field was 

randomly selected. A total of 100 farmers’ fields were assessed during survey. 

Disease assessment and sample collection 

 

The disease measurements were made by moving diagonally in the wheat farms. In each farm 10 plants were 

selected randomly and recorded as diseased or healthy. The number of diseased plants were expressed as a 

percentage of the total number of plants giving information on disease incidence. Disease severity (percentage 

of plant tissue covered by the disease) was scored on 10 randomly selected plants (Peterson et al., 1948). For 

the assessment of disease incidence, the number of diseased and disease free plants were recorded and 

expressed in percentage according to the following formula. 

Disease incidence =  Number of diseased plants x100 

                                             Total plants inspected            
 

Disease severity and reaction types were assessed on 10 randomly selected plants. Percent area covered was 

assessed on the flag, the next lower leaf and stem starting from flowering to dough growth stage (Zadoks 

growth scale) using the modified Cobb’s scale (Roelfs et al., 1992). 

Data collected 

 

The data for disease incidence and severity were collected. Additionally, different types of agronomic data such 

as previous crop, types of wheat varieties grown, sowing date and type of fertilizer used and general 

geographical information such as altitude, latitude and longitude were recorded.  

Methods of data analysis 

All survey data was analyzed by simple descriptive statistics. The mean difference in disease status under field 

conditions was compared based on their mean differences. 
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RESULTS AND DISCUSSIONS 
 

Distribution of wheat stem rust in Gurage zone 
 

During the study a total of 100 farmers’ fields were surveyed in Gurage zones. The crop growth stage during 

field assessment varied from 7 to 9 according to Zadok's growth scale. Old varieties as well as recently released 

varieties were found in the zones. Relatively recently released varieties like Kenya, Enkoy, Digalu, and 

Pavon76, and unknown local varieties were found growing in this zone. The cultivars Digalu was the most 

widely cultivated in this areas. Out of 100 farmer fields surveyed, about 88 fields were infested by stem rust 

disease which was indicating 88% of prevalence of disease in the zone. 

 

The survey results of earlier years of Ethiopia revealed that stem rust of wheat was commonly found in all 

wheat growing regions. Getaneh (1996) reported high incidence and severity of stem rust in Arsi, Bale, Shewa, 

Hararghe, Sidamo, Wellegga and Gojam. It has also been reported that occurrence of the disease was high 

except for some years where adverse climatic conditions prevail (Temam et al., 1985; Mengistu et al., 1991; 

Temesgen et al., 1996; Getaneh, 1996). 

 

Disease incidence and severity of wheat stem rust in Gurage zone 

A total of 100 farms’ field and 20 peasant associations (PAs) were surveyed in four districts of Gurage 

highlands. The incidence and severity of wheat stem rust was computed for districts and peasant associations. 

Stem rust is a major disease of wheat in Ethiopia in general and Gurage zone in particular and they can cause 

significant yield losses and quality in years with suitable conditions. The disease intensity was different from 

year to year and from place to place based on type of variety grown and climatic conditions (Ayele et al., 

2008). The disease was more important at Soddo and Cheha than the two districts (Ezha and Gumer) (Table 1). 

The majority of the wheat fields assessed in Soddo and Cheha have lower elevation (<2200 masl) as compared 

to the elevation in the other districts. So, this elevation range has warmer climatic conditions which is suitable 
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for the development of stem rust. The Earlier studies conducted by Dagnatchew (1967) and Roelfs et al., (1992) 

were also indicated that stem rust prevalence is high at lower altitudes. 

 

The highest disease incidence mean (80%) was obtained from Soddo district with highest incidence recorded 

from Adazar (90%) peasant association. The lowest mean (17.6%) disease incidence recorded from Ezha 

district. The highest mean (20.68%) disease severity of wheat stem rust was recorded from Soddo district. The 

severed peasant association with disease was obtained from Adazar (34.40%) areas whereas the lowest (0.4TR) 

was recorded from Ezha district. 

 

Table 1. The mean incidence and severity of wheat stem rust in surveyed region during the 2017 main cropping 
season. 

 
Districts Peasant 

associations 
No. of fields 

assessed 
Incidence (%) Severity (%) 

Soddo Adazar 5 90 34.40 
Wacco 5 77 15 
Genet 5 80 18.20 
Fatto 5 70 15.40 
Tiyya 5 83 20.40 

Mean 5 80 20.68 
Ezha Bozeber 5 10 0.8TR 

Ketenna 5 22 0.4TR 
Gadab 5 16 3TR 

Yewember 5 22 1.4TR 
Debenna 5 18 3.80 

Mean 5 17.60 1.88 
Cheha Ferezie 5 66 16.60 

Yabagomana 5 58 13 
Jombero 5 60 22.60 

Moca 5 41 6.40 
Yewere 01 5 25 5.60 

Mean 5 50 12.84 
Gumer Inzena dengazo 5 46 10.80 

Arma 5 29 2TR 
Barce 5 37 6.40 

Zizencho 5 50 7 
Burdenna denber 5 49 8.6 

Mean 5 42.20 6.96 
TR, means the pathogen exist as trace levels  
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SUMMARY AND CONCLUSION 
 

Stem rust survey was carried out along in four Districts of Gurage zone during the 2016 main growing season. 

These were Soddo, Cheha, Ezha and Gumer districts. The prevalence and intensity of the disease was variable 

with location, crop type, variety, altitude range and the growth stage of the crop. The highest and lowest stem 

rust incidence and severity were observed in Soddo and Ezha Districts, respectively. The highest disease 

incidence was 80% from Soddo and the lowest 17.6% was from Ezha district. The highly infected field was 

Adazar (90%) peasant association from Soddo district. The highest mean (20.68S) disease severity of wheat 

stem rust was recorded from Soddo district. The severed peasant association with disease was obtained from 

Adazar (34.40%) areas whereas the lowest (0.4TR) was recorded from Ezha district. 

 

In view of the high incidence and severity of stem rust on the variety Digelu that covers 95% of the area under 

production in the surveyed areas, it appears that there is a need for replacement of this variety by other more 

resistant new varieties in the production system in the zone. Since all the varieties assessed were found to be 

attacked by the disease, a thorough, season based regular monitoring of the pathogen is required for the areas 

not covered in this survey in the main wheat growing areas of Gurage zone. The commercial varieties under 

production indicated maximum disease incidence of 90% and minimum of 16% from Soddo and Ezha, 

respectively. Here in Ezha, most varieties revealed resistance type reactions and the ecology is not conducive 

for the disease prevailing. Therefore, this conclude that the disease occurrence in Soddo area was very high and 

most of the commercial varieties were susceptible to the disease. This is due to the favorable environmental 

conditions for wheat stem rust disease occurrence in Soddo than Ezha district. 

 

Generally, the area under wheat production in Gurage zone has dramatically increased over the years. The 

majority of wheat in Gurage areas is grown by subsistence farmers, for whom the use of chemical fungicides 

against stem rust is uneconomical. Hence, farmers need to be continuously supplied with resistant varieties to 

avoid epidemics of stem rust, especially in the light of the wide distribution of new variants of Ug99 race. 

Therefore, it is important for the national agricultural research center to quantify and monitor pathogen 
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populations over time to track further virulence evolution and to ensure that currently effective resistance genes 

are applied within a system of resistance-gene management. 
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Abstract 

The study investigated management of 21st century digital classroom as predictor of lecturers’ job performance in the tertiary 
institutions in Rivers State, Nigeria. Six research questions were answered while corresponding null hypotheses were tested at 0.05 
alpha level. The study adopted a correlation research design. The population of the study was 2330 lecturers from Uniport, RSU and 
IAUE. A sample size of 466 lecturers was used. Digital Classroom Scale” (DCS) and “Lecturer’ Job Performance Scale” (LJPS) were 
used for data collection. Face and content validities were ensured. The reliability coefficients of 0.78 and 0.82 were calculated for 
DCS and LJPS. Simple and multiple regression were used to answer the research questions while t-test and ANOVA associated to 
simple and multiple regression were used to test the hypotheses at 0.05 alpha level. It was found among others that computer and 
multimedia usage management significantly predicted lecturers’ job performance in tertiary institutions in Rivers State. It was 
recommended among others that non-governmental organizations like Tetfund, Unicelf and community heads should intensify efforts 
in the provision of computers in the tertiary institutions in Rivers State. Again, Digital microphones should not be loud enough to 
produce noise instead of sound during instructional delivery. 
 
Index Terms: Digital Classroom, Lecturers’ Job Performance 
 

I.     INTRODUCTION 

Higher education is the education acquired after the secondary education. Specialization and mastery are highly practiced in 
high education in this 21st century. The 21st century education administration is saddled with the application of digitalization away 
from the conventional method of administration of instruction. The noble goals and objectives of self-reliance and globalization may 
not be achieved is digitalization is not given a pride place in the pursuance of instructional objectives. The achievement of 
instructional and institutional objectives are directly related and linked to job performance. Job performance could be seen as an act of 
actualizing or executing a given statutory responsibility. 
  It could also be seen as the ability to combine skillfully the right behavior, attitude and methods towards the accomplishment 
of assigned tasks. Job performance is determined in the duties performed by a teacher/lecture at a particular period in the school 
system in achieving organizational goals. This why Motiwidlo, Borman and Schmidt in Bullock (2013) defined job performance as the 
overall expected value from employees behaviours carried out over the course of a set period of time. The same Motowidlo Borman 
and Schmidt in Bullock (2013) saw job performance as that entire worth of an employees’ conduct which he perform over a certain 
period of time. A lecturer as an employee is expected to perform some duties in his workplace, in which over a particular period may 
be assessed if he is really doing well or not. Campbell (1990) described job performance as something done by an employee or a 
person.  

Teachers’/lecturers’ job performance could be measured through teachers’ satisfaction and job attitudes such as job 
commitment, feelings of job challenge, job meaningfulness and job responsibility (Cheng in Selamat, 2013).  A teacher/lecturer is a 
person who instructs to provide the teaching/ learning process and who, in his capacity to do this function at various capacities as an 
educator, instructor, tutor, counselor, professor, among others (Afe, 2002). A lecturer is more or less an input resource and operator in 
the education system, whose responsibility is to convert raw materials (students) into finished products (graduates). For instance, 
selling of computers, assembling engine parts, teaching students, registering courses, compilation and computing result of students and 
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performing surgery operation are behaviours that are relevant to goal achievement and can be scaled or measured to constitute 
performance (Campbell et al, 1990). Organizations who seek for distinctive work performance and its advantage must give adequate 
opportunities for employees’ freedom of use of multiple skills, significant contributions, sense of responsibility and feedback on 
performance (Davoudi 2013).  There is no doubt that effectiveness of lecturers in this 21st century is all encompassing when it comes 
to digital teaching in the classroom. No lecturer will be able to be a content master and functional teachers with the efficient usage of 
digitalization. 

Digitalization is the process of translating and conveying information with the help of digital appliances as a result of digital 
technological know-how. The conversion of information in the classroom into digital format during instruction is an exemplified 
digital classroom. Digital classroom is seen as a formal classroom setting where teaching and learning activities are solely managed by 
teachers and enhanced by technology. Digital classroom may be described as a classroom where connectivism as against 
constructivism is triumphant. Digitalization behooves the use of science and technology in the dissemination of information between 
the teacher and the learner. Scientific application of knowledge, factual synthesis and synergy amongst the teachers and students are 
through technology which may have been assuming an overriding position in a good digital classroom set-up.  

Typical examples of basic technological requirement in a digital classroom are; computers, multimedia projector, class 
website, digital microphones, and online study tools. Most of the basic digital classroom appliances and platform are Information and 
Communication Technology based. Information and Communication Technology has become an integral component of instructional 
aids in school system. Federal Republic of Nigeria (2014) has advocated the integration of Information and Communication 
Technology (ICT) into the education in Nigeria. Ekwe, Enaohwo, Amaechi and Amadi (2016) opined that ICT can also support 
classroom instruction by creating opportunities for more advanced learning among broad topics and for students to complete 
assignments in computer rather than the normal pencil and paper. Still on the basic necessities on ICT for functional classroom are the 
provision of electricity, internet service providers, routers, modems, and personnel to maintain the network, beyond the initial cost of 
the hardware and software (Grinter & Edward, 2005).  

Scholars have encouraged the equipment of 21st century classrooms with modern, basic and functional Information and 
Communication Technologies. Scholar like Iwuamadi (2013) has advocated the stacking of classrooms with computers, printers, 
instructional software, electronic references, video players, overhead projectors, TV programmes and the internet. Among others are 
CD-ROM, a high-speed modem, scanner, speech synthesizer, digital camera, telecommunication interface/link to on-line services and 
a computer. Ekwe, Enaohwo, Amaechi and Amadi (2016) stressed that multimedia is a computer with a combination of media or 
integrated use and display of video or visual images, motion, sound/speakers, data, graphics and charts, text and animation sequences 
that enable students and teachers to interact actively with the display.  

Multimedia sources of information include print materials, scanned images, photographs, and digital camera slides on topics 
which enable students to construct knowledge (Ekwe, Enaohwo, Amaechi & Amadi, 2016). The most frequently used multimedia in 
the school systems has always been the multimedia projector. These projectors are able to display words and pictures at a required rate 
and focus for effective teaching and learning. Becker and Harper in Amie-Ogan and Osuji (2016) submitted that the United States of 
America had increased her pace in gaining access to digitalization and the procurement of computers for school e-teaching and 
learning.  

Federal Republic of Nigeria (2014) has ordered that the government shall provide adequate infrastructure and develop 
capacity for effective utilization of Information and Communication Technology (ICT) to enhance the delivery of basic education in 
Nigeria. In contrast to the directive of the FRN, Jegede and Owolabi (2008) reported that computer instructional materials such as 
computers, computer laboratories, printers, scanners, e-books, and digital textbooks were either in short supply or not available in 
Nigeria. Still in line with the inadequate supply of digital materials was the finding by Akuegwu, Ntukidem and Jaga in Amie-Ogan 
and Osuji (2016) who reported that some digital instructional materials lacking in the schools include computers, laptops, video 
players, multimedia projectors, power point projectors, digital cameras, internet facilities, computer network, telephone (GSM and 
land phones), e-library, television programmes and database among others. The short availability of some of these materials has 
behooved judicious, effective and efficient management of them for the actualization of the 21st century teaching outline. Proper 
management of these materials is bedeviled with lack of teachers’ competence.  

That is why Yusuf in Amie-Ogan and Osuji (2016) stressing the importance of teachers competence reported that the regular use 
of digital instructional materials is important to teachers because it supports and facilities teachers’ professional competence and helps 
them to be more efficient and effective thereby increasing their interest in teaching. Lack of proper management of the 21st century 
instructional aid makes the instruction boring. In furtherance on the handicaps of the use of digital materials was the assertion by 
Egomo, Enyi and Tah (2012) who reported that inspite of the benefits of using instructional materials, it’s use among teachers has 
been low, due to incompetence on the part of the teachers and other debilitating factors such as irregular power supply, internet 
connectivity, telephones, dysfunctional nature, and no specific policy for ICT in education. Despite the lackadaisical attitude of some 
lecturers to effectively use and manage the usage of digital appliance, there are still some overwhelming benefits accruable from their 
proper usage. This is the simple reason Bell and Avis in Amie-Ogan and Osuji (2016, 131) outlined the benefits of digital instructional 
materials to include: 

- Global access to knowledge 

- Instant sharing of experiences and best practices 

- Self paced and self based learning 
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- Stimulations and experimental learning 

- Learning becomes interactive and joyful through multimedia tools 

- Opening windows for new thinking, an atmosphere of innovation 

- Bringing excitement and motivation; proud of owing technology, feeling of in-a-way being ahead of time. 

Multimedia as an integral of digitalization is a platform that enables the user to access words and pictures almost at the same 
time. Multimedia is used in the teaching and learning in the classroom. Multimedia is defined as a learning from words and pictures, 
which could be printed text whereas the pictures could be in dynamic forms such as animation or video (Mayer, 2008). The effective 
management of search engines by the lecturers will help them develop their knowledge on a specific area and as such provide 
solutions to unanswered educational problems. Proper regulation and management of the usage of Google search engine, ask.com, 
We-charts, bing, yahoo, AOL.com, Baidu, Wolframalpha, DuckDuckGo, internet Archive and Yandex.ru will no doubt tantamount 
into educational exploits.  

II.     STATEMENT OF THE PROBLEM 

Researchers and personal experience have shown that the quality of instruction in the tertiary institutions is constantly on the 
decrease mostly in Rivers State. Most of the lecturers have not been able to embrace training and development that can enhance their 
manpower capacity in the usage of 21st century appliances in the school.  The paradigm and pragmatic shift from analogue to digital 
teaching methodology may have contributed to lecturers’ low level of quality instructional delivery. Lack of effective and efficient 
digital classroom management may be a woe to the person and credibility of the lecturer which may tantamount to low self-efficacy, 
low self-esteem and low self-concept but improves increased aggressive behaviour in the face of instructional delivery. When this 
unsatisfactory state of affaire is established, it may lead to poor quality and quantity of instructional delivery which may negate the 
achievement of goals and objectives of the instruction in particular and the school in general. The researchers are bothered on the 
extent digital classroom management can jointly and independently predict lecturers’ job performance in tertiary institutions in Rivers 
State, Nigeria. 

III.     AIM AND OBJECTIVES OF THE STUDY 

The study aimed at investigating the management of 21st century digital classroom as a predictor of lecturers’ job performance in 
the tertiary institutions in Rivers State, Nigeria. Specifically, the study sought to: 

 
1. Find out the extent computer usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, 

Nigeria. 
2. Ascertain the extent multimedia projector usage management predicts lecturers’ job performance in tertiary institutions in 

Rivers State, Nigeria. 
3. Determine the extent class website usage management predicts lecturers’ job performance in tertiary institutions in Rivers 

State, Nigeria. 
4. Examine the extent digital microphones usage management predicts lecturers’ job performance in tertiary institutions in 

Rivers State, Nigeria. 
5. Examine the extent online study tools usage management predicts lecturers’ job performance in tertiary institutions in Rivers 

State, Nigeria. 
6. Determine the extent digital classroom jointly predict lecturers’ job performance in tertiary institutions in Rivers State, 

Nigeria. 
 

IV.     RESEARCH QUESTIONS 

The research questions were answered in this study. 

1. To what extent does computer usage management predict lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria? 

2. To what extent does multimedia projector usage management predict lecturers’ job performance in tertiary institutions in 
Rivers State, Nigeria? 

3. To what extent does class website usage management predict lecturers’ job performance in tertiary institutions in Rivers 
State, Nigeria? 

4. To what extent does digital microphones usage management predict lecturers’ job performance in tertiary institutions in 
Rivers State, Nigeria? 

5. To what extent does online study tools usage management predict lecturers’ job performance in tertiary institutions in Rivers 
State, Nigeria? 

6. To what extent does digital classroom jointly predict lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria? 
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V.     HYPOTHESES 

The following null hypotheses were tested at 0.05 alpha level of significance: 

1. Computer usage management does not significantly predict lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria. 

2. Multimedia projector usage management does not significantly predict lecturers’ job performance in tertiary institutions in 
Rivers State, Nigeria. 

3. Class website usage management does not significantly predict lecturers’ job performance in tertiary institutions in Rivers 
State, Nigeria. 

4. Digital microphones usage management does not significantly predict lecturers’ job performance in tertiary institutions in 
Rivers State, Nigeria. 

5. Online study tools usage management does not significantly predict lecturers’ job performance in tertiary institutions in 
Rivers State, Nigeria. 

6. Digital classroom does not significantly jointly predict lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria. 
 

VI.     METHODOLOGY 

The study adopted correlation research design. The population of the study consists of all the 2330 lecturers in the 3 public 
universities in Rivers State. As at the time of this study, there are three (3) public universities in River State Nigeria. They are: 
university of Port Harcourt (UNIPORT), Rivers State University (RSU) and Ignatius Ajuru University of Education (IAUE). Uniport 
1,500, RSU 274, IAUE 556 making a total of 2330 lecturers from the three universities in Rivers State. (Source: Registry Department 
of the various institutions, 2017). A sample size of 466 lecturers was used. The proportionate stratified sampling technique was used 
in three universities in Rivers State. In the RSU, 20% of 274 gave 55. In UPH, 20% of 1500 gave 300 lectures. Finally, in IGUOE, 
20% of 556 gave 111 lecturers. Two instruments were used for data collection. The instruments are titled “Digital Classroom Scale” 
(DCS) and “Lecturer’ Job Performance Scale” (LJPS). The DCS contained 50 items with 20 negatively skewed and 30 items 
positively skewed respectively. Lecturers Job Performance scale contained 20 items with 5 negatively skewed and 15 positively 
skewed. The instruments are structured after the modified Likert four point rating options of Strongly Agree (4), Agree (3), Disagree 
(2) and Strongly Disagree (1). Face and content validities were ensured by expert in the relevant areas. The internal consistency 
method using Cronbach alpha gave the reliability coefficients of 0.78 and 0.82 for DCS and LJPS respectively. Simple regression was 
used to answer research questions 1-5 while multiple regression was used to answer research question 6. T-test associated with simple 
regression was used to test hypotheses 1-5 while ANOVA associated with multiple regression was used to test null hypothesis 6.   
 

VII.     RESULTS 

Research Question One 
To what extent does computer usage management predict lecturers’ job performance in tertiary institutions in Rivers State, Nigeria? 
 
Table 1a: simple regression on the extent computer usage management predicts lecturers’ job performance 
Model                   R              R Square           Adjusted R Square Std. Error of the Estimate 

1 .093a .009 .005 1.45394 

a. Predictors: (Constant), computer usage 

Table 1a showed that computer usage management has regression coefficient (R) of 0.093 and regression square (R2) 
coefficient of 0.009. The coefficient of determinism shows that the extent of prediction was 0.9% (100 X 0.009). This shows that 
computer usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 0.9%.  
 
Hypothesis One 
Computer usage management does not significantly predict lecturers’ job performance in tertiary institutions in Rivers State, Nigeria. 
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Table 1b: t-test associated with simple regression on the extent computer usage management predicts lecturers’ job 
performance 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 36.336 .396  91.728 .000 

Computer usage .019 .012 .093 1.583 .015 

a. Dependent Variable: job performance 

Table 1b revealed that the t-test value associated with simple regression was 1.583 which is not significant at 0.015 when 
subjected to an alpha level of 0.05. Therefore, the null hypothesis was rejected. By implication, computer usage management 
significantly predicted lecturers’ job performance in tertiary institutions in Rivers State, Nigeria. 
 

Research Question Two 
To what extent does multimedia projector usage management predict lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria? 
 
Table 2a: simple regression on the extent multimedia projector usage management predicts lecturers’ job performance 
Model                       R                   R Square Adjusted R Square Std. Error of the Estimate 

1 .232a .054 .051 1.42039 

a. Predictors: (Constant), multimedia projector 

Table 2a showed that multimedia projector usage management has regression coefficient (R) of 0.232 and regression square 
(R2) coefficient of 0.054. The coefficient of determinism shows that the extent of prediction was 5.4% (100 X 0.054). This shows that 
multimedia projector usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 5.4%.  
 
Hypothesis Two 
Multimedia projector usage management does not significantly predict lecturers’ job performance in tertiary institutions in Rivers 
State, Nigeria. 
 
Table 2b: t-test associated with simple regression on the extent multimedia projector usage management predicts lecturers’ 
job performance 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 28.520 2.080  13.709 .000 

Multimedia projector .227 .056 .232 4.055 .000 

a. Dependent Variable: job performance 

Table 2b revealed that the t-test value associated with simple regression was 4.055 which is significant at 0.000 when 
subjected to an alpha level of 0.05. Therefore, the null hypothesis was rejected. By implication, multimedia projector usage 
management significantly predicted lecturers’ job performance in tertiary institutions in Rivers State, Nigeria. 
 

Research Question Three 
To what extent does class website usage management predict lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria? 
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Table 3a: simple regression on the extent class website usage management predicts lecturers’ job performance 
Model                       R R Square Adjusted R Square Std. Error of the Estimate 

1 .105a .011 .008 1.45214 

a. Predictors: (Constant), class website 

Table 3a showed that class website usage management has regression coefficient (R) of 0.105 and regression square (R2) 
coefficient of 0.011. The coefficient of determinism shows that the extent of prediction was 1.1% (100 X 0.011). This shows that class 
website usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 1.1%. 
 
Hypothesis Three 
Class website usage management does not significantly predict lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria. 
 
Table 3b: t-test associated with simple regression on the extent class website usage management predicts lecturers’ job 
performance 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 33.720 1.798  18.749 .000 

Class website .088 .049 .105 1.797 .073 

a. Dependent Variable: job performance 

Table 3b revealed that the t-test value associated with simple regression was 1.797 which is not significant at 0.073 when 
subjected to an alpha level of 0.05. Therefore, the null hypothesis was accepted. By implication, class website usage management 
significantly predicted lecturers’ job performance in tertiary institutions in Rivers State, Nigeria. 
Research Four 
To what extent does digital microphones usage management predict lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria? 
 
Table 4a: simple regression on the extent digital microphones usage management predicts lecturers’ job performance 
Model                     R R Square Adjusted R Square Std. Error of the Estimate 

1 .207a .043 .040 1.42850 

a. Predictors: (Constant), digital microphones 

Table 4a showed that digital microphones usage management has regression coefficient (R) of 0.207 and regression square 
(R2) coefficient of 0.043. The coefficient of determinism shows that the extent of prediction was 4.3% (100 X 0.043). This shows that 
digital microphones usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 4.3%. 
Hypothesis Four 
Digital microphones usage management does not significantly predict lecturers’ job performance in tertiary institutions in Rivers 
State, Nigeria. 
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Table 4b: t-test associated with simple regression on the extent digital microphones usage management predicts lecturers’ job 
performance 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 42.450 1.529  27.756 .000 

Digital microphones -.151 .042 -.207 -3.603 .000 

a. Dependent Variable: job performance 

Table 4b revealed that the t-test value associated with simple regression was -3.603 which is significant at 0.000 when 
subjected to an alpha level of 0.05. Therefore, the null hypothesis was rejected. By implication, digital microphones usage 
management significantly predicted lecturers’ job performance in tertiary institutions in Rivers State, Nigeria. 
 
Research Question Five 
To what extent does online study tools usage management predict lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria? 
 
Table 5a: simple regression on the extent study tools usage management predicts lecturers’ job performance 
Model               R R Square Adjusted R Square Std. Error of the Estimate 

1 .523a .273 .271 1.24479 

a. Predictors: (Constant), online study tools 

Table 5a showed that online study tools usage management has regression coefficient (R) of 0.523 and regression square (R2) 
coefficient of 0.273. The coefficient of determinism shows that the extent of prediction was 27.3% (100 X 0.273). This shows that 
study tools usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 27.3%. 
Hypothesis Five 
Online study tools usage management does not significantly predict lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria. 
 
Table 5b: t-test associated with simple regression on the extent study tools usage management predicts lecturers’ job 
performance 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 17.583 1.859  9.458 .000 

Online study tools .524 .050 .523 10.426 .000 

a. Dependent Variable: job performance 

Table 5b revealed that the t-test value associated with simple regression was 10.426 which is significant at 0.000 when subjected to an 
alpha level of 0.05. Therefore, the null hypothesis was rejected. By implication, online study tools usage management significantly 
predicted lecturers’ job performance in tertiary institutions in Rivers State, Nigeria. 
 
Research Question Six 
To what extent does digital classroom jointly predict lecturers’ job performance in tertiary institutions in Rivers State, Nigeria? 
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Table 6a: multiple regression on the extent digital classroom jointly predicts lecturers’ job performance 
Model                     R                     R Square Adjusted R Square Std. Error of the Estimate 

1 .549a .301 .289 1.22941 

a. Predictors: (Constant), online study tools, computer usage, class website, digital microphones, multimedia 

projector 

Table 6a showed that digital classroom has regression coefficient (R) of 0.549 and regression square (R2) coefficient of 0.301. The 
coefficient of determinism shows that the extent of prediction was 30.1% (100 X 0.301). This shows that digital classroom jointly 
predicted lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 30.1%.  
 

Hypothesis  
Digital classroom does not significantly jointly predict lecturers’ job performance in tertiary institutions in Rivers State, Nigeria. 
 
Table 6b: ANOVA associated with multiple regression on the extent digital classroom jointly predicts lecturers’ job 
performance 
Model Sum of Squares Df Mean Square F Sig. 

1 Regression 185.461 5 37.092 24.541 .000a 

Residual 430.765 460 1.511   

Total 616.227 465    

a. Predictors: (Constant), online study tools, computer usage, class website, digital microphones, multimedia 
projector 
 

Table 6b revealed that sum and mean squares are 185.461 and 430.765. With degree of freedom of 5 and 460, the F value of 24.541 is 
statistically significant when subjected to an alpha level of 0.05 this showed that the null hypothesis was rejected. This is because the 
calculated probability value of 0.000 was less than the critical probability value of 0.05 which implies statistical significance. By 
implication, digital classroom jointly predicted lecturers’ job performance in tertiary institutions in Rivers State, Nigeria. 

 

VIII.    DISCUSSION OF FINDINGS 

Computer Usage Management and Job Performance 
Computer usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 0.9%. Computer 
usage management significantly predicted lecturers’ job performance in tertiary institutions in Rivers State, Nigeria. The findig of the 
study is surprising to the researchers because they had expected computer usage management to predict lecturers’ job performance to 
a very large extent. The finding of the study is in line with Udochukwu (2018) who found that improper management of computers 
during instructions are debilitating to effective teaching and learning. 
 

Multimedia Projector Usage Management and Job Performance 
Multimedia projector usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 5.4%. 
Multimedia projector usage management significantly predicted lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria. Multimedia predicted lecturers’ job performance to a very low extent. The possible reason why multimedia did not predict 
lecturers’ job performance to a high extent could be because of the require competence by the lecturers to handle some of this 
appliances. This is why Akachukwu (2014) found that lack of teachers’ competence in handling instructional materials is highly 
related to inefficiency in the classroom.   
 

Class Website Usage Management and Job Performance 
Class website usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 1.1%. Class 
website usage management significantly predicted lecturers’ job performance in tertiary institutions in Rivers State, Nigeria. The 
result showed that class website usage management has no strong predictive power on lecturers’ job performance. The finding is 
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corroborated by Uzonna (2002) who found that can be abused by the students hence distorting the original plans of achieving 
academic excellence.  
 

Digital Microphones Usage Management and Job Performance 
Digital microphones usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 4.3%. 
Digital microphones usage management significantly predicted lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria. The prediction level of digital microphone is acceptable because it has a lot to do when it comes to effective classroom 
interaction. The finding of the study is in tandem with Abiakwe (2005) who showed a significant positive relationship between public 
address systems and academic achievement.   
 

Online Study Tools Usage Management and Job Performance 
Online study tools usage management predicts lecturers’ job performance in tertiary institutions in Rivers State, Nigeria by 27.3%. 
Online study tools usage management significantly predicted lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria. Researchers have shown that online study tools are beneficial to the achievement and completion of subject content. In the 
study of Ola (2016), he found that search engines are keys to effective teaching and learning in the school. 
 

IX.    CONCLUSION 
It was concluded that digital classroom is a significant predictor of lecturers’ job performance in tertiary institutions in Rivers State, 
Nigeria. 

 

X.     RECOMMENDATIONS 

Based on the findings, the following recommendations were made: 

1. Non-governmental organizations like Tetfund, Unicelf and community heads should intensify efforts in the provision of 
computers in the tertiary institutions in Rivers State. 

2. Lecturers should cultivate the attitude of power point presentation during instructional delivery. 
3. Relevant information about the class should always be placed on the class website as fast as possible for immediate 

consumption. 
4. Digital microphones should not be loud enough to produce noise instead of sound during instructional delivery. 
5. Lecturers should give and retrieve assignments through on-line from the students.  

 

REFERENCES 
Abiakwe, O.J. (2005). Public address system and academic achievement of high school students in Abia State. Journal of Intellectual Enhancement, 1(2), 50-63. 
Afe, J.O. (2002). Reflections on becoming a teacher and the challenges of teacher education: In Nigerian Universities. Inaugural Lecture Series.Abuja: National 

University Commission. 
Akachukwu, M.O. (2014). Management of teachers’ competence for improved teacher effectiveness. Journal of Education Review, 3(2), 15-23. 
Amie-Ogan, O.T. & Osuji, U.C. (2016). Availability and utilization of digital instructional materials in public senior secondary schools in Port Harcourt Metropolis, 

Rivers State, Nigeria.  International Journal of Academia, 2(1),129-139  
Bullock, R. (2013).Job performance defined-Personal development. Retrieved from www.scontrino-powell.com 
Campbell, J.P. (1990). Modelling the performance prediction problem in industrial and  organizational psychology. In M.D. Dunnette & L.M. Hough (Eds.). 

Handbook of  industrial and organizational psychology1, 687-732.Palo Alto: Consulting Psychologist  Press. 
Davoudi, M. & Mehdi, S. (2013).  Impact of job enrichment in organizational citizenship behaviour. SCMS Journal of Indian Management, 10 (2)106-112. 
Egomo, M.E., Enyi, B.I., & Tah, M.M. (2012). Availability and utilization of ICT tools for effective instructional delivery in tertiary institutions in Cross Rivers State, 

Nigeria. Global Advanced Research Journal of Educational Research and Review, 1(8), 190-195. 
Ekwe, A.I., Enaohwo, A.K., Amaechi, L.N. & Amadi, N.N. (2016). Application of ICT in teaching and learning of social studies in secondary schools: The way 

forward. International Journal of Academia, 2(1), 69-81. 
Federal Republic of Nigeria (2014). National policy on education. Lagos: NERD Press. 
Grinter, R., & Edwards, W.K. (2005). Tue work to make a home network. Proceedings of the Nirth European Conference in Computer-Supported Cooperative Work 

(Paris, France): 469-488. 
Iwuandi, F.N. (2013). Effective teaching of social studies (A contemporary approach). Owerri: Clear Images Publishers.  
Jegede, P.O. & Owalabi, A.J. (2002). Computer education in Nigerian secondary schools: Gaps between policy and practice. A Middle School Technology Journal, 

6(2), 1-11. 
Selamat, N., Samsu, N.J. & Kamalu, N.S.M. (2013).The impact of organizational climate on teachers’ job performance.Educational Research eJournal 2(1), 71-82. 
Udochukwu, A.E. (2018). Computerization of the school systems. Journal of Scientific Studies, 2(2), 13-20. 
Uzonna, C.I. (2002). Strategies for effective website application in teaching and learning. Journal of Educational Studies, 3(1), 34-41. 
 
 
 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8329
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018             241 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8330   www.ijsrp.org 

Distinctive Capability with Innovation Process 
Mediation Affect On Mses Business Performace: Case 

of Smoked Skipjack Processing Industries in North 
Sulawesi, Indonesia 

Musriyadi Nabiu  
Student, Doctoral Program in Management Faculty Economics and Business 

Universitas Padjadjaran Bandung-Indonesia   
Lecture, Faculty of Economic Universitas Bengkulu 

 H. Yuyus Suryana 
Doctoral Program in Management Faculty Economics and Business 

Universitas Padjadjaran Bandung-Indonesia   

Yevis Marty Oesman 
Doctoral Program in Management Faculty Economics and Business 

Universitas Padjadjaran Bandung-Indonesia   

 Umi Kaltum 
Doctoral Program in Management Faculty Economics and Business 

Universitas Padjadjaran Bandung-Indonesia   
  

DOI: 10.29322/IJSRP.8.11.2018.p8330  
http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8330  

 

ABSTRACT 

The purpose of this study is aimed at examining the effect of distinctive capability mediated by process innovation on MSEs’ 
business performance of Smoked Skipjack (cakalang) processing in North Sulawesi Province. This research is conducted by 
censusing and interviewing of 81 MSEs Smoked Skipjack producers. Data are analysed using Quantitative metdhod while SEM-
PLS method is used to examine correlation and the infleunce of distinctive capability to business performance. The results show 
that the distinctive capabilities have a positive and significant effect on business performance when it is mediated partially by 
process innovation.  This finding implies that MSEs Smoked Skipjack producers needs to optimalise various process innovations 
through the use of its resources in order to improve business performance. 

Keywords: distinctive capability, process inovation, business perfomaces, SMEs  

Introduction 

Various studies show that the SMEs sector plays an important role in job creation, tax payment, state revenues, human resource 

development in innovation and entrepreneurship creation, poverty reduction, income gap reduction and others. The business range 

is mostly found in agriculture, fishery, people mining, restaurant, food processing and other services. (Agyapong, 2010; Aremu & 

Adeyemi, 2011; Waari & Mwangi, 2015).  In Indonesia, Micro Small Medium Eterprises (MSEs) sector is one of the few sectors 

affected by the global economic crisis (As'ari, 2016) and plays much greater roles than in some the ASEAN region and Asia 

countries (Wilantara & Susilawati : 2016).  In north Sulawesi, for instrance,  data from provincial cooperative and MSEs office 

(2016) inform that MSEs contributes 52.58 percent of total workforce absorptions. 
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Form numbers of MSEs in North Sulawesi Province, 736 MSEs relate to the processing industry of fishery products involving 

processing and marketing.  They process and market various types of fish whether for consumption purposes or non-consumption 

processing industries. Among those for consumption puoposes, processing industries of smoked skipjack are industries that many 

entered by household in North Sulawesi.   

Smoked Skipjack, local known as Cakalang Asap, is categorised into small micro-enterprises (home industry).  This clasification 

is based on Law No. 20 Year 2008.  Based on this law,  micro business is a business having net worth of Rp 50 million not 

including land and building or having annual turnover of Rp 300 million (Kemeneg Koperasi and UMKM RI, 2008).  In addition, 

Sujatmiko (2014) mentions that home industry is an industry that employs less than four labour, mostly from family members, 

with very limited capital.  These industries are usually owned by households heads or members of their families. These industries 

are also categorised into home-based business caracterising by the informal sector unorganized, unregulated, and mostly legal but 

unregistered (Widodo 2005).  Futhermore, these industries are organizationally and operationally under the guidance of the 

Ministry of Marine Affairs and Fisheries, State Ministry of Cooperatives and SMEs and Local Government.  In North Sulawesi, 

smoked skipjack processing industries employ between two to seven workers who come from family members or neighbors, not 

organized, legal but generally not registered with the owner and head of business is the head of the family. 

The development of smoked skipjack in North Sulawesi is in line with the abundance of catch fish production in North Sulawesi.  

Data published by Provincial Government of North Sulawesi (2018) informs that captured fisheries production of North Sulawesi 

Province reaches 818,192.32   tons/year.  Efforts to develop the skipjack industry in addition to efforts to optimize the potential of 

catch fish, are also intended to increase the added value of fish catches that are dominated by 3 types of fish, namely are skipjack 

(Cakalang), yellowfin tuna (Madidihang), and shortfin scad (Layang).  However, there is no official data publihed regarding the 

exact number of MSEs smoked skipjack industries in North Sulawesi.  Based on the survey, the number of smoked   skipjack 

industries is 84 units, as shown in Table 1. 

Table 1  
Number and distribution of MSEs Smoked Skipjact Industries in North Sulawesi, 2016. 

No District/City Unit of MSEs 
1. Kota Manado 2 
2. Kota Bitung 27 
3. Kota Tomohon 17 
4. Minahasa Utara 12 
5. Tondano  3 
6. Minahasa Tenggara 23 

Total 84 
Source: Verification Field Survey, 2017 

Table 1 shows that the number of SMEs of smoked skipjack in North Sulawesi is about 11 percent of the total MSEs in the 

fishery sector. These smoked skipjack industries are mostly located in coastal area and close to the raw material sources.  

Currently, these businesses are beginning to penetrate into areas that had not previously existed, and geographically located in the 

mountains. This indicates that the smoked skipjack consumers began to grow widely. Nevertheless, the preliminary survey also 

shows that some of these industries are no longer operating. Allegedly, this is caused by the lack of resources owned by the 

industry, lack of innovation that can follow the development of consumer preferences, as well as the high level of competition 

both with fellow industry and the emergence of competitive products.   

The concept of Distinctive Capability and Innovation has been discussed by Pearce and Robinson (2011), Barney and Hesterly 

(2010), Wheelen, et.al (2015).  However, all discussions focus more on applying these concepts to medium and large scale 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8330
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018             243 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8330   www.ijsrp.org 

businesses or formal businesses. Even Hitt, et.al (2015) mentions that sources of traditional competitive advantages such as labor 

costs, capital, and raw materials are not effectively used in global competition. Companies must have the resources and special 

abilities other companies do not have as core competencies. 

Study by Rosenbusch., et.al (2011) finds that innovation is not always significantly related to performance, depending on the 

context. Factors such as the age of the firm (the length of company operates), the type of innovation, and the cultural context 

affect the impact of innovation on performance in most companies. Similarly, Lin and Chen (2007) in his research on SMEs in 

Taiwan who applied technological and marketing innovations found that innovation has a weak relationship to the performance of 

SMEs. In fact, administrative innovation is the most important factor explaining performance rather than technological 

innovation. 

In an informal industry with simple technology, tangible, intangible, and organizational capability is essential. This human 

resource capabilities will encourage the creation of process innovation even in a simple scope (Crossan and Apaydin, 2009).  

Departing from above discussion, it is interested to examine and analyse how distinctive capabilities affect business performance 

through process innovation in SMEs of smoked skipjack in North Sulawesi Province. 

Brief Literature Review 

Distinctive Capabilities 

Pearce and Robinson (2011: 154) state in the concept of Resource Based View that the company's resource factor involving 

tangible, intangible and organizational resources, is an important factor in determining the success or failure of the business. 

Therefore, these resources need to get consideration for business performance improvement and sustainability.   

Hitt, et al (2015: 83-84), states that in order to compete in the global era, companies must have the resources and special abilities 

that other companies do not have as core competencies. Through core competencies and global competition standards, value will 

be reflected by low product costs, or by a combination of low cost and high quality compared to other competitors. Thus, the 

attractiveness of an industry depends on the nature of resources, capabilities, and core competencies. 

Process Innovation 

Pearce and Robinson (2011: 371-376) states that innovation is divided into two parts: incremental innovation and continuous 

improvement. Incremental innovation is a simple change or adjustment to existing production, service or process. While 

continuous improvements are an endless process of finding ways to improve and improve the company's products and processes 

through assembly, sales, and services. Generally, companies conduct activities that are incremental innovation involving 5 steps, 

i.e., define, measure, analyze, improve, and control (DMAIC). Nowadays, incremental innovation done on an ongoing basis is a 

new approach. This innovation is built through business operations; continuous improvement of products, services, and processes; 

and work relationships based on trust and teamwork. 

Innovation is generally driven by the ability to see relationships, opportunities and take advantage of opportunities (Tidd and 

Bessant, 2013: 24). Innovation is not just about opening new markets, but it also can be new ways to serve the already established 

process. In addition, innovation is not merely limited to business in the form of goods, but it also involves service business. 

Innovation has always been the most important characteristic of success. Innovating companies generally achieve better or more 

successful growth than those who do not innovate. The company that gets its market share and its profitability increases is the 

company that innovates. Thus, innovation will always be related to change. 
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Business Performance 

Performance serves as an instrument for formulating planning, knowing whether the company has the ability to sustain its life and 

the company's success. Company's performance can be measured using Market Share Profitability and Cost Reduction (Wheelen 

et.al. 2015: 338), and the business portfolio indicated by sales growth and profitability Hubbard and Beamish (2011: 139).  This 

measurement differs significantly to SMEs, in term of structure and philosophy (Hudson et al. 2001), and Chong. 2008). 

Therefore, assessing SMEs performance should be differentiated with large companies. The limited resources of SMEs show that 

quality and time dimensions are crucial to ensure that inefficiency levels remain low, and high levels of productivity performance 

are achieved. With a relatively small number of customers, SMEs should ensure customer satisfaction remains high and be 

flexible enough to respond to rapid market changes and remain competitive. 

Two approaches are applied to measure the company's performance advantage (Hew and Loi, 2004). First approach is focussed 

on above-average performance dimensions, such as market share, financial performance, among others. Second approach puts 

attention on corporate longevity.  Corparate life is used as company's performance. A long life company means that the company 

can survive in a long time and its performance is superior.  Another business performance is sugeested by Venkatraman and 

Ramanujam (1986).  They used value based concept as perfomance measurement, i.e., using non-financial indicators as a 

complement to financial indicators.  Some non-financial indicators used for performance indicators include market share, new 

product introductions, product quality, marketing effectiveness, industry value added, and technological efficiency.  Similar 

indicators are also suggested by sentence Alasadi and Abdelrahim (2007).  They recomended to apply satisfaction of the owners 

in term of profit, turnover, break even point and business development for measuring the performance of SMEs. 

Previous Research 

Studies  explaining the effect of SMEs distinctive capabilities on their business performance are limited, mostly focus on small 

medium and large enterprise especially in Indonesia. From literature survey, most studies concludes that company’s capabilities 

have significant impact on business performances wheteher through innovation performance or not. Study by Sudrajat (2013) for 

instance. He concludes that  dynamic capabilities have direct effect and indirectly on company performance through inovation 

perfomance.   Similar result is also shown by study of Man and Wafa (2008) in Malaysia.  Their study conclude that distinctive 

capabilities are significantly related to SMEs performance.  In Indonesia case, Poernomo (2013) finds that (a) company resources 

(valuable and rare) have a significant positive effect on entrepreneurship orientation, competitive advantage, and business 

performance, (b) valuable, rare and inimitable corporate capability have a significant positive effect on competitive advantage, 

and business performance. 

Other studies, such as study by Omsa, et al (2015); Awang, et al., (2010); and Erdil, et al., (2010), have similarly conclusion on 

the effect of company capabilities, eventhough they have dissimilarity measures of company capabilities.  Omsa, et al (2015) are 

more concentrate on management capabilities,  Awang, et al (2010) tend to focus on enterpreunership orientation and distinctive 

capability, while Erdil, et al (2010) use core employees and other distinctive resources as a meaurement of company capabilities.  

As aforementioned, all these studies have rather similar conclusion about the impact of company capabilities on business 

performaces.  Omsa, et.al (2015) concludes that management capabilities have a positive and significant impact on competitive 

strategy and firm performance. Awang, et.al (2010) states that a) enterpreunership orientation and distinctive capability are able 

to explain performance significantly, b) innovation shows a positive relationship with performance, c) all dimensions of 

distinctive capability are positively related to performance. Finally, Erdil, et.al (2010) affirm that the ability and performance of 

the organization is higher in companies that use core employees (core employee) and other distinctive resources.  Regarding to 

innovation, Dalota (2013) concludes that innovation requires the development of human resources and the provision of 
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supporting infrastructure. In the meantime, Laosirihongthong, et.al (2014) suggests internal resources have a positive effect on 

innovation performance. 

Departed from above discuassion, the proposed research hypothesis is 

H1: Distinctive Capability positively affects Business Performance through Process Innovation 

RESEARCH METHODS 

This reasearch uses a quantitative method.  In this model, a total of 24 indicators are divided into 3 constructs, namely, Distinctive 

Capabilities (X1), Process Innovation (X2), and Performance (Y).  Distinctive Capabilities (X1) cosnsists of 14 indicators 

including: availability of supporting technology (X1.2), provision of production equipment (X1.3), availability of adequate raw 

materials (X1.4), supply of raw materials continuously (X1.5), financial availability (X1.6), provision of distribution facilities (X1.7), 

collaboration with other MSEs (X1.8), MSE's ability to innovate (X1.10), marketing ability (X1.11), ability to compete with similar 

MSES (X1.12),    ability to compete with the MSE product substitution (X1.13), business orientation of UMK (X1.15), ability to 

allocate resources (X1.16), and ability in business administration (X1.18). Construct process innovation (X2) involves 6 indicators 

including development of raw material management (X2.1), refinement of production process (X2.2), partnership development with 

supplier (X2.3), commitment in developing of service (X2.4), development commitment of UMK (X2.6), and motivation to increase 

knowledge (X2.7). Meanwhile, Performance Constructs comprises  4 performance indicators, namely, satisfaction in goal 

achievement (Y4), product quality (Y5), improvement of marketing effectiveness (Y6), and employee satisfaction in work (Y8). 

This research is conducted in 6 districts / cities in North Sulawesi Province in 2017.  Pprimary data (cross section) is collected 

using questionnaires with self administered methods. The unit of analysis is a Small Micro Business (SMEs) of skipjack Fish. 

Number of respondentd aree 81 SMEs of population 84 SMEs. Three MSEs are not made by respondents because they have only 

conducted product testing and until the research has not been conducted.  

RESULT AND DISCUSSION 

The first step in data analysis is to determine the appropriateness of the model by evaluation the outer and inner model as 

suggested by Abdillah and Jogiyanto (2015; 193-196).  The test results of the model are discussed as follows: 

Measurement Model Test (Outer Model) 

The main parameters tested were construct validity (convergent and discriminant validity) and internal consistency test 

(reliability) constructs (Abdillah and Jogiyanto, 2015: 206). Rule of thumb used is AVE > 0.5, communality > 0.5, and cross 

loading factors greater than value on various variables for the same indicator. The results of convergence and reliability test are 

presented in Table 2. 

Tabel 2 
Cross Loading Indicator and Variable 

 CAP  
(X1) 

INOPRO  
(X2) 

PERFORM  
 (Z) 

X1.2 0.811 0.755 0.588 
X1.3 0.837 0.736 0.660 
X1.4 0.770 0.606 0.577 
X1.5 0.821 0.751 0.650 
X1.6 0.734 0.560 0.678 
X1.7 0.746 0.622 0.586 
X1.8 0.657 0.587 0.506 
X1.10 0.736 0.719 0.639 
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X1.11 0.845 0.722 0.716 
X1.12 0.801 0.655 0.688 
X1.13 0.708 0.627 0.574 
X1.15 0.853 0.835 0.751 
X1.16 0.820 0.731 0.665 
X1.18 0.661 0.560 0.464 
X2.1 0.689 0.825 0.605 
X2.2 0.692 0.777 0.478 
X2.3 0.749 0.813 0.703 
X2.4 0.697 0.772 0.674 
X2.6 0.633 0.737 0.539 
X2.7 0.500 0.567 0.451 
Y4 0.677 0.610 0.824 
Y5 0.556 0.592 0.704 
Y6 0.651 0.596 0.807 
Y8 0.672 0.642 0.813 

 

Table 2 shows that the value of cross loading for all the construct indicators are greater than that of the indicator in the other 

constructs. This means the model has enough discriminant validity.  Furthermore, Table 3 presents test result of the convergence 

validity and model reliability. 

Tabel 3 
Eatimation Model  

Variabel AVE Composite 
Reliability R Square Cronbachs Alpha Communality 

CAP (X1) 0.599 0.954  0.948 0.599 
INOPRO (X2) 0.568 0.886 0.780 0.845 0.568 
PERFORMNCE (Y) 0.622 0.868 0.674 0.796 0.622 
 

Based on Table 3, the AVE and communality values for all variables are greater than 0.5. This means the probability of an 

indicator in a construct going to another variable is lower (<0.5). Thus, the probability of the indicator converging and entering 

the construction is greater as decribed by Abdillah and Jogiyanto (2015: 207). Meanwhile, reliability test uses Cronbach's alpha 

and composite reliability parameters. The rule of thumb used in this test is that the values should be greater than 0.6 and 0.7 

respectively. Table 3 shows that the value of Chronbach's alpha is between 0.796 - 0.948, while the composite reliability is 

between 0.868 - 0.954. Thus, this test concludes that the model used is valid and reliable. 

Test of Structural Model (Inner Model) 

The parameters used in evaluating the inner model are R2 for the dependent construct and the path or t-values value of each path 

for the significance test of antarkonstructs in the structural model (Abdillah and Jogiyanto, 2015: 197). The results of this test are 

presented in Table 4.  

The value of R2 0.677 informs that the variables of Business Performance (Y) can be explained by the variable of Distinctive 

Capability (X1) and Process Innovation (X2) simultaneously equal to 67.7%, while the remainder (32.3%) is explained by other 

factors not included in this model.  In addition, the relationship of Distinctive Capability (X1) and Process Innovation (X2) has R2 

0.708 indicates that variation of Process Innovation variable can be explained by variable of Distinctive Capability (X1) equal to 

70.8% and the rest (29.2%) by other factor which is not included in this research model. The both R2 values are in the strong 

category (> 0.67). Effect of each variable correlation is denoted by the Total Effect parameter, as shown in Table 4. 

Tabel 4 
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Total effects correlation among variables 

 Original 
Sample (O) 

Sample Mean 
(M) 

Standard 
Deviation 
(STDEV) 

Standard Error 
(STERR) 

T Statistics 
(|O/STERR|) 

CAPUNIK  (X1)     INOPRO 
(X2) 

0.883 0.883 0.022 0.022 39.369 

CAPUNIK (X2)     PERFORM 
(Y) 

0.812 0.813 0.033 0.033 24.577 

INOPRO (X2)  PERFORM  (Y) 0.254 0.242 0.129 0.129 1.970 

* Significance at α = 0,05 (t-table=1,969) 

According to Abdillah and Jogiyanto (2015: 232), the mediation effect test of the signification test output is indicated by the Total 

effect. The main reason is that on the mediation effect, testing is done not only direct effects but also indirect effects.  The criteria 

used are: a) If the main relationship (X1Y) direct, and indirect relationship (X1X2 and X2Y) are significant meaning that 

full mediation occurs; b) If the three relationships (X1Y, X1X2 and X2Y) are significant, meaning that partial mediation 

happens.   

The analysis results show that the Original Sample (O) values are all positive. This means that if the independent variable 

increases it will give a positive influence on the dependent variable (see Table 4). Viewed from tstatistics is known that all 

correlation between variables have tstatistik value > ttable (1.969).  Ar a result, the hypothesis (H1) is accepted, meaning that 

distinctive capabilities affect business performance through process innovation. 

A complete path diagram of the research model is presented in Figure 1.    

 

Figure 1 
A complete path Diagram of Research Model 

 

Research findings: Discussion 

By considering the result of hypothesis test using tstatistics of parameter on various independent variables, dependent and mediator, 

it hence can be concluded hypothesis (H1) supported. That is, Distinctive Capabilities have a positive effect on Business 
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Performance through Process Innovation.  Process Innovation serves as a partial mediator.  An explanantion of these findings is 

that, according to Abdillah and Jogiyanto (2015: 232), the significannt effect of output mediation is conducted by examining the 

Total Effect, not on path coefficient. Based on this rule,  the research result shows that from the two influence relations, the 

Distinctive capability (X1) has the greatest contribution to the performance of SMSEs.  This is a direct (main) relationship 

between  distinctive capability (X1) to business performance (Y) with original sample (O) and tstatistic is greater than mediation 

relationships.  

Those findings have implications for MSME’s owners.  Business performance of MSME’s smoked skipjack can be improved 

through two approaches. The first approach is to utilize and optimize the resources that have distinctive capabilities without 

having to improve a process innovation. Secondly, business performance can also be improved by utilizing process innovation 

owned by MSEs. The main reason is that the producers of smoked skipjack still use very simple technology or there is no 

introduction of adequate (modern) technology. In addition, the product characteristics have a simple feature and a short durability.  

For these reasons,  increased business performance will be obtained if the production process of smoked skipjack in MSEs utilize 

process innovation. In other words, improving business performances required the capability of the resources owned. The survey 

also found that the resources owned by MSEs is more likely able to employ because technology used is very simple.  This implies 

that innovation can be conducted from  management process of raw material to product marketing.  These arguments were also 

supported by many studies, among others are study by Nham Tuan1, et.al (2016), Rosenbusch., et.al (2011), Lin and Chen 

(2007), and Uhlaner, Lorraine M., et.al (2012).  Nham Tuan1, et.al (2016) concluded that in order to improve innovative 

performance and enterprise, companies in supporting industries must concentrate heavily on processes, marketing, and 

organizational innovation activities, rather than product innovation activities.  Meanwhile, study by Rosenbusch, et.al (2011) 

found that innovation is not always significantly related to performance, depending on the context. In such terms such factors as 

the age of the firm (the length of company operates), the type of innovation, and the cultural context affect the impact of 

innovation on performance in most companies. Similarly, Lin and Chen (2007) in his research on SMEs in Taiwan who applied 

technological and marketing innovations found that innovation has a weak relationship to the performance of SMEs. In fact, 

administrative innovation is the most important factor explaining performance rather than technological innovation. Furthermore, 

Uhlaner, Lorraine M., et.al (2012) mentions that employee involvement gives a positive effect on process innovation, but 

negatively affects sales growth. The effects of moderation are more visible on the smallest companies. This means that in small 

companies the resources should be equipped with capabilities. 

CONCLUSION DAN IMPLICATION 

All variables are positively correlated so that any changes to Distinctive Capabilities will have a positive effect on Process 

Innovation and Business Performance. Process Innovation serves as a partial mediator. 

Based on the results of this study, it is recommended that owners of SMEs Cakalang Asap in North Sulawesi pay attention to their 

own distinctive capabilities (tangible, intangible and organizational capability) because this distinctive capability gives positive 

and significant influence to Business Performance and Process Innovation. 
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Abstract 
 

A life insurance company is a non-banking financial service company which customers must hold the life insurance 
policy. It is necessary for the company running the business in service such as life insurance company to take into account 
the corporate’s image, product quality, service, trust and loyalty factors. The problem encountered in Indonesian life 
insurance world is among others high lapse rate during the insurance contract term, the sale of the policy during the 
insurance contract term. The hypothesis in this research are (1) How the corporate’s image, service and loyalty of the life 
insurance policy holders in Indonesia are, (2) How the influence of corporate’s image and service is to loyalty both partially 
and simultaneously. 

 
The research is conducted through the questionnaire disseminated to 400 respondents from 5 (five) life insurance 

companies in DKI Jakarta territory. This research testing applies Structural Equation Model (SEM), therefore it can be 
described based on full model structural modification (standardized) and full model structural modification (T Value). 

 
The findings of this research indicate that the corporate’s image is considered high and the service is considered 

averagely satisfying. However, this research also informs that partially the corporate’s image does not significantly affect 
the loyalty, while the service has significant influence to loyalty. Meanwhile it is proven that simultaneously the corporate’s 
image, and service significantly affect the loyalty.    

 
The conclusion of this research is that the corporate’s image does not has influence to the loyalty. And it is proven 

that the simultaneous research result namely the variables of corporate’s image and service influence significantly the 
loyalty. 

 
Keywords: Corporate’s Image, Service, Loyalt 
 
 
Introduction 

 
The development of insurance in Indonesia cannot be separated from the national economic growth supported by the 

growth of investment sector periodically escalating positively in some recent years. Meanwhile on the other side the growing 
investment climate will enhance the business world requiring the life insurance protection especially for the employees. 

 Based on the Insurance Affairs Statistic Data of 2013 issued by Financial Service Authority (OJK) that the 
number of life insurance companies holding the operation license in Indonesia are 51. The prospect of life insurance industry and 
general insurance in Indonesia is relatively stable. It is supported by the Indonesian economy which grows and develops from 
time to time. Indonesia is the fourth most populous country in the world, therefore the insurance industry in Indonesia particularly 
individual life insurance is very potential to be developed in the future. 

Insurance industry sector business progress has not indeed yet contributed to Indonesian economy. The premium income 
from life insurance sector in the last 5 years (2010-2014) is presented in the following table: 

 
Table 1 

Life Insurance Premium Income of 2010-2014 
(In Trillion Rupiah) 

Description  2014 2013 2012 2011 2010 
Premium 
Income  

167.76 113.93 107.73 94.43 75.98 
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Total life insurance policy holders can be categorized into 2 (two) groups namely individual and group life insurances. 

The number of life insurance policy holders of 2010-2014 is presented in the table as follows: 
 

Table 2 
Number of Life Insurance Policy Holders of 2010-2014 

(In Million) 
Policy Holders 2014 2013 2012 2011 2010 

Individual Insurance   15.50 13.62 10.99 8.90 9.30 

Group Insurance  38.24 74.50 34.70 40.80 23.90 

Total 53.74 88.12 45.69 49.70 33.20 

 

 The number of the life insurance policy holders in Indonesia is graphically indicated in the graph below: 
 

 

 
 

Graph 1. 

Number of Life Insurance Policy Holders 2010 - 2014 

It is proven that in period 2010-2014 not all policies were in force actively it being understood the lapsed policies were 
the new, inforce and lapsed ones. 

 
Table 3 

Total Lapsed Policies and Policy Redemption 
Individual Life Insurance Policy (Asper) of 2010 – 2014 

(In million) 
Policy Holders 2014 2013 2012 2011 2010 

1. New Policy   15,50 13,62 10,99 8,90 9,30 

2. Lapsed Policy   3,98 3,41 2,58 2,20 1,95 

2014 2013 2012 2011 2010 
Individual Insurance 15.50 13.62 10.99 8.90 9.30 
Group Insurance 38.24 74.50 34.70 40.80 23.90 
Total 53.74 88.12 45.69 49.70 33.20 

0.00 

10.00 

20.00 

30.00 

40.00 

50.00 

60.00 

70.00 

80.00 

90.00 

100.00 

Individual Insurance Group Insurance Total 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8331
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018             252 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8331    www.ijsrp.org 

3. Policy Redemption  2,36 1,97 1,51 1,15 1,16 

Total  9,16 8,24 6,90 5,75 6,19 

Source: Processed Life Insurance Association (AAJI)  

 

Based on the information the researcher gathered, from both some insurance companies, Indonesian Life Insurance Association 

(AAIJ) and data from Financial Service Authority (OJK), not all policy holders are willing to pay the premium until the expiration 

of insurance contract. 

There is an interesting phenomenon namely the preliminary research resulted in the general description on the 
corporate’s image, product quality, service, trust and loyalty of the life insurance policy holders in the territory of Jakarta and its 
surroundings, as indicated in table 5 below. 

 
Table 5 

Perception of Policy Holders To The Corporate’s Image, Product Quality, Service, Trust and Loyalty of the life 
insurance policy holders in the territory of DKI Jakarta of 2015 

(Preliminary Survey on 100 Respondents) 
 

Variable Very 

Satisfied 

Satisfied Quite 

Satisfied 

Not Satisfied Highly Not 

Satisfied 

Corporate’s Image 3% 7% 25% 55% 10% 

Service 3% 7% 15% 65% 10% 

Loyalty 0% 3% 7% 75% 15% 

Source: Processed Life Insurance Association (AAJI) 

The description of the preliminary survey result indicates that the corporate’s image, service and loyalty had not been 
taken into account by the life insurance companies in the territory of DKI Jakarta in particular and Indonesia in general because it 
was still dominated by the not satisfying and very unsatisfying factors which averagely reached 65%. The research problem here 
is namely 1) How the corporate’s image, service and loyalty of the life insurance policy holders in Indonesia are, 2) How the 
influence of the corporate’s image and service is to loyalty both partially and simultaneously.  

 
Based on the phenomenon of this preliminary research results, the researcher intends to conduct a deeper research and 

more thoroughly on the influence of the corporate’s image and service to loyalty of the life insurance policy holders in Indonesia. 
 
Research Method 

 
Based on the identification, formula, objective of research as well as frame of reference, the research method applied is 

descriptive one namely preparing a description, image or illustration systematically, factually and accurately on the facts, 
characters as well as the relation between the phenomenon investigated. The data is collected using the questioner technique from 
the life insurance policy holders as the respondents, and analysis technique using Structural Equation Modelling (SEM) to the 
investigated variables. 

 
 
 
The application of SEM as the analysis instrument is based on two main reasons namely: 
a) SEM is able to test the complex and complicated research model partially and simultaneously  
b) SEM is able to analyze the unobserved variables and considers the measurement level error. 

 
The data obtained and the respondents made as the research samples through the questioners disseminated will be 

analyzed using SEM based on LISREL 9.10 program. This program showed the structural problem measurement, and used to test 
the hypothesis model. The Structural Equation Modeling (SEM) has the main characteristic differing it from other multivariant 
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analysis technique. There is multiple dependence relationship estimation in SEM. It is also possible for SEM to represent the 
unobserved concept in the existing relationship and consider the measurement error.  

 
The operational variables in this research are: 
a) Free (independent) variable namely corporate’s image (X1), (X2) and Service  
b) Intervening (dependent) variable namely loyalty (Z). 
 

The source of data is primary one obtained from the respondents of 5 (five) life insurance companies considered being 
able to represent the large, medium and small scales life insurance companies. 
 

Table 6 

Sample of Life Insurance Policy Holders in Territory of  

DKI Jakarta of 2011-2014 

No Life Insurance Company Remarks Total Sample 

1 AJB Bumiputera 1912 3.608.171/7.040.044 x 400 205 

2 PT. As Jiwa Sraya (Persero) 1.312.725/7.040.044 x 400 75 

3 PT. Prudential Life Assurance 1.207.729/7.040.044 x 400 69 

4 PT. BNI Life Insurance    480.132/7.040.044 x 400 27 

5 PT. Zurich Topas Life   431.287/7.040.044 x 400 24 

 Total  400 

Source: OJK Insurance Affairs Statistic of 2014 (processed) 

 

Result and Discussion 

Based on the research analysis and study, it is concluded some results of research and discussion as follows: 
 

1. Variables of Corporate’s Image 
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Figure 1   

Confirmation Testing of variable of Corporate’s Image (Standardized) 
 
 

The loading factor result indicates that all dimensions of the corporate’s image consisting of the company performance, 
company reputation and social responsibility have the loading factor above 0.5 therefore it can be concluded that each dimension 
of the corporate’s image is already valid as the measuring devices of the variable of the corporate’s image. 
 

2. Variable of Service 
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Figure 2 

Confirmation Testing of variable of Service (Standardized) 

 

The loading factor result indicates that variable of Service (X2) has the sincere intention, responsiveness and empathy, 
all of them have the loading factor above 0.5 therefore it can be concluded that each indicator is already valid as the measuring 
devices of the variable of Service. 
 

 

 

 

 

3. Variable of Loyalty  
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Figure 3 
Confirmation Testing of variable of Loyalty (Standardized) 

 
loading factor result having the taking new product dimension is not affected, recommending and defending, all of such 

dimensions have the loading factor above 0.5 therefore it can be concluded that each indicator is already valid as the measuring 

devices of the variable of Loyalty.   

 

The influence of the variable of the corporate’s image and service to loyalty on line coefficient can be indicated as 
follows: 

 
Table 7 

Summary of estimated result of the Line Coefficient and Statistic Testing 

Substructure Relation 
Line 

Coefficient   
T-value R-square 

Variable 
X1 → Y 0,092 1,621 

0.485 
X2 → Y 0,201 2,979 

       Source: Primary Data Processing Result (2017)   

 

1. The research result indicates that the corporate’s image does not partially affect significantly the loyalty. 
That from the line coefficient calculation it can be known that the line coefficient value of Corporate’s Image (X1) to 
Loyalty (Y) is 0.092 with positive direction, it being understood that the higher or the better the Corporate’s Image (X1), the 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8331
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018             257 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8331    www.ijsrp.org 

Loyalty (Y) will increase. From the tcalculate value, the variable of Corporate’s Image (X1) is 1.621, lower than ttable (1.96) 
because tcalculate value (1.621) is lower than ttable (1.96). It indicates that the corporate’s image variable affects insignificantly 
the loyalty. It is proven that this research result is not in line with the previous research. The previous one conducted by 
Cengiz and Ayidin in Turkey in 2007 titled: Effect and Image and Advertising Efficiency on Customer Loyalty and 
Antecedents of Loyalty, Turkies Bank Sample, indicates that the image of bank customers affects significantly the bank 
customer’s loyalty. Likewise, the result of the research of Thomas A. Brunner, Markus Sochklin & Klaus Opwis titled 
Satisfaction, Image and Loyalty: New Versus Experienced Customers in 2008 to the railway passengers in Switzerland 
indicates that the image of railway passengers partially affects significantly the loyalty. 
 

2. Based on the test result it can be concluded that partially there is significant influence of Service to Loyalty. 
 The line coefficient calculation indicates that the line coefficient value between the Service (X2) and Loyalty (Y) is 0.201 

with positive direction. It means that the higher or the better the Service (X3) is, the Loyalty (Y) will increase. It indicates 
that the tcalculate value of Service (X2) is 2.979, higher than ttable (1.96) because tcalculate value (2.979) is higher than ttable (1.96). 
It is in line with the value of the research conducted by Serkan Aydin and Gokhan Ozer in Turkey in 2005 titled: The 
Analysis of Antecedents of Customer Loyalty and The Turkies Mobile Telecommunication Market, that the research result 
indicates that the service influences the loyalty of HP users in Turkey. The research conducted by Macaulay and Sarah Cook 
in 2007 titled How to improve your customer in Department Store results in the study that the service affects the loyalty. 

 
3. Based on the testing result it can be concluded that simultaneously the Corporate’s Image (X1) and Service (X2) 

significantly influence the Loyalty (Y). The research calculation indicates that simultaneously the influence of the 
Corporate’s Image and service to loyalty is 0.485 or 48.5%, it being understood that this influence is significant to loyalty 
variable. Meanwhile the remaining is 51.5% affected by other factor for example product type, trust and so forth.     

 

Conclusion and Suggestion 
 

A. Conclusion 
Based on the analysis and study as well as discussion already described, it can be concluded in this research result as 
follows : 
  
1. From the preliminary survey most of the policy holders are not satisfied to the Corporate’s Image, service and the 

loyalty.  
2. The summary of estimated result of the line coefficient and statistic test it indicates that partially the variable of 

corporate’s image has insignificant influence to loyalty.   
3. The influence of Service (X2) variable partially gives significant influence to loyalty (Y). 
4. The research result indicates that the Corporate’s Image (X1) and Service (X2) simultaneously give significant 

influence to loyalty (Y).  
  

B. Suggestion 

 Based on the analysis and study as well as the discussion as mentioned above, it is suggested as follows: 
1. The academic societies who will conduct the research to the life insurance policy holders should add and or substitute 

the research variable to give better meaning and definition both for the knowledge in particular and for the life 
insurance science in general. 
 

2. It is necessary for the practitioners in life insurance to really understand that the life insurance companies are those 
running the business in non-banking financial service therefore the matters related to the primary service speed is 
complete, it being understood that the best service must be provided for the customers before they become the policy 
holders, and after becoming the policy holders scale of priority should be given in handling them. 

 
3. The practitioners in life insurance must give the policy holders the rights and obligations as contained in the general 

and special policy requirements. 
 

4. Create the policy holders’ loyalty by improving the corporate’s image, service and trust for them on the life insurance 
products, because it is their loyalty which will make the life insurance company bigger and more advanced in the 
future. 

 
5. Exercise the rights of the policy holders faster, appropriately and properly for example the timely payment of claim to 

the policy holders and no deduction whatsoever thereby the policy holders will receive their whole intact rights. 
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6. It is necessary for the practitioners of life insurances to design the anti-lapsed life insurance product therefore the 
insurance policy will always be in force throughout the insurance contract. 
 

7. It is necessary for the practitioners of life insurances to design the multi-purpose product having the elements of risk-
transferable, investment, hospital expenses and happy pension period. 
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Abstract- This paper examines the relevance of Qur’anic Aqidah 
narratives as effective tools in evolving prototypical 
contemporary Muslims in North-West Nigeria. Thus, the 
relevance, lessons and reflections in these narratives are ought to 
be imbibed or embraced by the Muslims in the study area. The 
facts that these Aqidah narratives are not provided for fun and 
pleasure then should be studied for guidance. The Glorious 
Qur’an exhorted Muslims of all ranks to learn the narratives of 
the past nations who are punished for their evils and those who 
are guided by Allah when they accepted His message. Perhaps, 
these narratives are geared towards appreciating virtues for 
emulation and identifying vices for avoidance; for they are 
centered on Islamic morals and spiritual uplift of Muslim 
societies. In order to demonstrate the relevance of these 
narratives among the Muslims within the study area, the paper 
solicits information from the questionnaires administered within 
the North-West zone, primarily among the academic staff of state 
and federal universities. Muslim scholars who conduct Tafsir 
within the zone as well as prominent elites/personalities were 
also served with questionnaires to fill in addition to interview, 
where necessary. The paper however, is strengthened with 
information sourced from the literature to buttress important 
points digested and to reinforce the data collected from the field. 
In an effort to achieve the objective of this paper, one hundred 
and seventy (170) questionnaires were distributed within the four 
states of the zone namely; Sokoto, Katsina, Kaduna and Kano. 
This is due to the fact that these states are, in the opinion of the 
researcher, citadels of learning than their (remaining) counter-
parts within the zone. Out of these questionnaires, one hundred 
and thirty-seven (137) were returned leading to a rate of 80.5%. 
Data obtained were therefore analyzed using descriptive statistics 
(frequencies and percentages). The results were presented from 
tables 7.1 to 7.33 
 
Index Terms- Qur’an, Aqidah, Narratives, Tools, Prototypical, 
Muslims, North-West, Nigeria   
 

I. INTRODUCTION 
he Glorious Qur’an had, in several passages, exhorted the 
Muslims, irrespective of their language, tribe and 

geographical location to ponder upon its messages as well as the 

narratives told and what it demands from them for their reflection 
and guidance. They are therefore encouraged to adopt worthy 
attitudes of the past nations who have been rewarded like the 
people of Prophet Yunus (A.S). Allah (S.W.T.) saved them from 
severe punishment and gave them enjoymenti. The aim of 
Qur’anic narratives is never intended to just show eloquence or 
to impress the reader, but is to teach lessons and fill the hearts of 
men with the fear of Allah. That is why Muslims accepted that 
the Qur’anic narratives are of paramount importance as the 
Qur’an itself for it is the book of guidance which is relevant for 
every time and place. In almost all the narratives told in the 
Qur’an, relevance and lessons are drawn for the generation of the 
Muslims who comes after. To underscore the significance of 
Qur’anic narratives among the Muslims, the Prophet (S.A.W.) 
was reported to have used them in order to deliver the message 
(s) of Islam. He said: 
          Allah is the greatest! Indeed, Prophet Musa (A.S.) was hurt 
more than the way I was and he became patientii.  
          In order to strengthen the above point, Prophet Ibrahim 
(A.S.) for instance uses his ability and eloquent style in a bid to 
prove his people wrong; the methodology that seems to be more 
effective today and works faster than any other available means. 
It is therefore in line with this backdrop that the paper intends to 
study the Qur’anic narratives and see the extent to which their 
relevance, lessons and teachings can be applied to the 
contemporary Muslims.   
 

II. HISTORICAL BACKGROUND OF THE STUDY AREA 
(HISTORICAL ORIGIN OF NORTH-WEST) 

          The Hausa culture arose in what is today North-West and 
North Central Nigeria, West of Kanem Bornu. Hausa represents 
a place, a people, a language and a culture that spans multiple 
West African Nations, with a heavier concentration in Northern 
Nigeria. The origin of these cultures, however, is a mysteryiii. 
North-West, as the area of study, is one of the six geopolitical 
zones of Nigeria which is bordering Benin in the west, Chad and 
Cameroon in the east and Niger Republic in the north. Nigeria 
comprises 36 states and the Federal Capital Territory, where the 
capital, Abuja is located. Its major cities include Lagos, Kano, 
Ibadan, Enugu, Benin City, Port Harcourt, Onitsha and Kaduna. 
It is, officially, a democratic multi religious country. Modern-day 

T 
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Nigeria however has been the site of numerous kingdoms and 
tribal states. It originated from British colonial rule beginning in 
the 19th century, and the eventual merging of the Southern and 
Northern Nigeria Protectorates in 1914.  
          The British set up their administrative and legal structures 
whilst practicing indirect rule through traditional chiefdoms. 
Nigeria became formally an independent federation in 1960. It 
has since alternated between democratically-elected civilian 
governments and military dictatorships, until it achieved a stable 
democracy in 1999, with the 2015 presidential elections 
considered to be reasonably free and fairiv. Nigeria is often 
referred to as the "Giant of Africa", owing to its large population 
and economy. With approximately 184 million inhabitants, it is 
the most populous country in Africa and the seventh most 
populous country in the world.  
 

III. CREATION OF SIX GEOPOLITICAL ZONES IN NIGERIA 
          The North-West geopolitical zone comprises seven (7) 
states namely Jigawa, Kaduna, Kano, Katsina, Kebbi, Sokoto and 
Zamfara. These seven states were originally part of defunct 
Northern region. The introduction of Six Geopolitical Zones in 
the country by the former Head of state Gen. Ibrahim Badamasi 
Babangida, has indeed turned Nigeria into a modern state. 
Following this development, Nigeria’s economic, political and 
educational resources are shared among the zones. It is 
interesting to know that the six geopolitical zones have not been 
entirely carved out based on geopolitical location, but rather 
states with similar cultures, ethnic groups and common history 
were classified in the same zone. However, the six geopolitical 
zones are as follows: 

i. North Central (loosely known as Middle Belt) 
Benue, Kogi, Kwara, Nassarawa, Niger, Plateau and Federal 
Capital Territory 
 

ii. North East 
Adamawa, Bauchi, Borno, Gombe, Taraba and Yobe 
 

iii. North West 
Jigawa, Kaduna, Kano, Katsina, Kebbi, Sokoto and Zamfara 
 
 

iv. South East 
Abia, Anambara, Ebonyi, Enugu and Imo 
 

v. South South 
Akwa Ibom, Cross River, Bayelsa, Rivers, Delta and Edo 
 

vi. South West 
Ekiti, Lagos, Ogun, Ondo, Osun and Oyo 
 

IV. LANGUAGE, ETHNIC GROUPS AND CULTURAL DIVERSITY 
OF THE PEOPLE OF NORTH-WEST NIGERIA 

          Hausa is the language that is spoken by almost every 
person in the North-West zone. Similarly, its ethnic identity is a 
complex of variables involving not only language, but also 

religion and even common descent. Nigeria as a country is 
viewed as a multinational state, as it is inhabited by over 500 
ethnic groups, of which the three largest are the Hausa, Igbo and 
Yoruba. These ethnic groups speak over 500 different languages, 
and are identified with wide variety of cultures. The official 
language however is English. Contemporary Nigeria is divided 
among Muslims in the northern part and Christians who live 
mostly in the southern part.  
          Nigeria is a country made up of approximately four 
hundred (400) ethnic groups as well as four hundred and fifty 
(450) different languages. With this development therefore, there 
was a need for the government to merge similar groups for 
effective allocation of resources. However, other ethnic groups 
that are found in the area include the Fulani, Zabarmawa, 
Dakarkari, Kambari, Gungawa, Dandawa, Dukkawa, Kaje, 
Kataf, Gwari, to mention a few. The North-West zone, according 
to Khalid is the home of ancient Hausa states of Daura, Gobir, 
Kano, Katsina, Kebbi, Zamfara and Zazzau, which were brought 
under a common political umbrella by the 19th century Jihad led 
by Shaykh Usman Bin Foduyev. This perhaps, indicates that the 
Hausa speaking people dominate the zone and, along with the 
Yorubas and Igbos dominate the Nigerian political and economic 
life. 
 

V. AQIDAH AND RELIGIOUS PRACTICES AMONG THE PEOPLE 
OF NORTH-WEST NIGERIA 

          Aqidah which is integral part of Muslim’s life is an Islamic 
term meaning "creed". Many schools of Islamic theology 
expressing different views on Aqidah do exist. Thus, any 
religious belief system, creed or even beyond, can be considered 
an example of Aqidah. However, this term has taken a significant 
technical usage in Muslim history and theology, denoting those 
matters over which Muslims hold conviction. It is therefore a 
branch of Islamic Studies describing the belief system of Islamvi.  
          Religion, on the other hand is a belief about a particular 
sort of object. It is, as suggested by James Martineau, a belief in 
an ever living God. Though in some other world religions like 
Buddhism and Confucianism the belief in God has not been 
given much veneration. However, it can be suggested that any 
kind of belief would suffice, as long as it was held with sufficient 
seriousness and intensity. One might almost say that the ultimate 
concern of the religious person is with Allah; the ultimate 
concern of the observer is with religion. In any case, it is not 
altogether out of place to disregard other peoples’ suggestion that 
the rise of the concept “religion” is correlated with a decline in 
the practice of religion itselfvii. This kind of standpoint is clearly 
inadequate today particularly in an increasingly multi-religious 
and cultural world. This is despite the fact that numerous surveys 
indicate that the proportion of individuals who do not hold 
religious beliefs as serious as it should be, is steadily increasing 
and perhaps represents the majority of the people in almost every 
part of the           world.  
Islam is the dominant religion in the North-West particularly 
among the Fulani, Hausas, Zabarmawas and Dandawas though 
traditional religion remained so strong in some royal courts and 
outside. Although some groups from the Southern part of Nigeria 
practice Christianity as a religion, there are still pockets of 
practitioners of traditional religion all over the North-West zone 
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and across ethnic divide. However, a minority of the population 
practices religions indigenous to Nigeriaviii. Relatively, our world 
contains a striking diversity of religious traditions or practices 
and that probably there was no trouble recognizing such 
traditions as religious. Scholars have sought to discuss religion so 
as to identify both what makes something a religion and what 
distinguishes it from secular life.  
          In relation to what has been said, Shaykh Usman Bin           
Foduye, the leader of the triumvirate and the Jihadists, in one of 
his books entitled ‘Nur al-Bab’ had categorized the inhabitants of 
the area under study into three (3) major groups on the basis of 
their traditional or religious beliefs and practices.  
          In the first category, Shaykh revealed that they are people 
who fully engage in devotional acts and neither un-Islamic belief 
is noticed nor is any other thing which is capable of vitiating 
their sound belief is heard. This category, Shaykh asserted are 
pure Muslims and all other religious obligations are applicable to 
them.    
          And in the second category, Shaykh Usman Bin Foduye 
hinted that they (the people) fully engage in devotional (Islamic) 
activities but at the same time fused them with un-Islamic acts, 
while making other mendacious pronouncements that make their 
belief void. The people under this category, Shaykh emphasized, 
are unbelievers and all other Islamic religious 
obligations/injunctions are not applicable to them. 
          While the third category of these people are the ones who 
neither sniffed the smell of religion nor do they call to itix.    
          The Shaykh did not stop at listing the categories of these 
people, but rather brought a comprehensive outlook of their 
mendacious activities. In his broad explanations, he made 
reference to the people’s venerating stones, trees, making 
sacrifices and charity to them which they normally do seeking 
intervention or stopping any expected harm. This perhaps is 
drawn from the people’s perception in magic, false conception of 
and the actual causation of things. These and many other un-
Islamic practices that are invented and pronounced among the 
people of North-West Nigeria are as a result of lack of firm belief 
or sound Islamic Aqidah. Contemporary Muslims should 
therefore strive hard to acquire useful knowledge and have 
thorough understanding of Islam in order to be saved from shaky 
nature of disbelief. However, one of the things Shaykh pointed 
out and which renders the belief of the people void is denying the 
Day of Reckoning. The denial of the Last Day by anyone is the 
manifest disbelief and the most dangerous and clear error. Other 
un-Islamic practices prevalent among the people of the study 
area include mocking at Allah’s religion, the repentant ones, as 
well as chaste women who safeguard their dignity and dazzling 
display of their beautyx.  
          In addition to this is their claim that they possess 
knowledge of the unseen derived from unfathomable inscription 
on sand, the pattern of stars, reports from the Jinn or any other 
sound sensed from birds. Included also in this belief and practice 
is visits to magicians asking certain questions and believing in 
whatever they tell. This is apparent disbelief and therefore affects 
the Aqidah, particularly of Muslims in the study area.  
          The prevalence of traditional religion and customs in 
North-West Nigeria is evident in Al-Maghili’s letter to Rumfa in 
which the former was said to have admonished the latter to 
protect the Muslim community from contamination by Hausa 

polytheistic practices. Traditional religion, as Adeleke asserted 
remained a court religion with little or no impact among the 
citizens and to certain extent that the rulers could not ignore the 
local cults. More so, the people in the study area have ever since 
been excellently religious, though the position of Islam towards 
believing in un-Islamic practices that are prevalent among them 
is emphatically critical.  
          Murtala in his work highlighted the prevalence of 
superstitions and discussed it from the Islamic point. He 
addressed the concept of superstitions as a global phenomenon 
stressing that a number of scholars have tried to coin definitions 
in order to cater for its precise concept. The author however 
lamented that many superstitions had been invented and 
pronounced during the pagan period before the advent of Islam in 
the study area.  He is of the view that, though some of these 
superstitions are minimal particularly in the study area there are 
other superstitions that serve as good-character instructions and 
other ones that serve as bad-character promoters. According to 
him, the revelation of the Qur’an is the ultimate knowledge 
inspired to the Prophets and it stands as an infallible source of 
knowledge and must be abided by. He finally hinted on how such 
superstitions are spread especially by belief in Rauhanai and 
theYan Borixi.  
          Kotorkoshi in his submission asserted that traditional 
religion is indigenous religious beliefs and practices among the 
Africans which, according to him, resulted in sustaining faith 
held by forebears of the present Africans. He however, lamented 
that this religious beliefs are still being practiced today in various 
forms and shades by a considerable number of Africans, 
including some individuals who are somehow Christians or even 
Muslimsxii.  
          The author while elaborating on, particularly Hausa 
traditional religion emphasized that it was practiced on the basis 
of spirit widely known as Bori. This practice, as Kotorkoshi 
pointed, is mainly connected with marriage, women’s aspiration, 
fortune, healings and male dominance in Hausa society. It might 
have not been unconnected with the fact that though most Hausa 
people believe in Allah but yet worship Him through 
intermediary of spirits which include Magiroxiii. Magiro being 
the most powerful deity among the spirit is worshiped by every 
house hold among the Maguzawa. As for the Yorubas and Igbos 
their traditional religious belief is connected to the Oludumare 
and Chuku or Mmadu among other deities prevalent among the 
two groups.  
          It is imperative to note that these religious practices among 
the people of North-West Nigeria are the factors that hindered 
the acceptance and spread of Islam among them and which also 
adversely affected their Aqidah. The influence of these practices, 
as it affects the Aqidah of Muslims as so widespread to the extent 
that the cult was organized in all segments of the societyxiv. This 
is because the people consider and venerated such deities and 
believed to have possessed the power to safeguard the whole 
society within the confines of their domain.   
          Islam, in numerous ways, has waged strong attacks against 
un-Islamic beliefs and practices as well as innovations and 
obstructed other possible means to distrust. For instance, Shaykh 
Usman Bin Foduye has cautioned one not to engage in doing 
anything that is capable of tarnishing one’s sound Aqidah as 
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doing so is prohibited (innovation) among the consensus of 
Ulamaxv.   
          Considerably, this research is undertaken and focused on 
the relevance of Qur’anic Aqidah narratives among the Muslims 

in North West zone, comprising the seven states are located in 
the zone.  

Presentation of Data, Analysis and Interpretation   
 

Table 7.1 Age of respondents 
 

Response Frequency Percent 

 
25-30 32 23.4 
31-40 31 22.6 
41 AND ABOVE 74 54.0 

 Total 137 100.0 
Source Field Data (2016) 
 
Table 7.1 above indicates that the ages of the majority of the respondents are 74 which constitute 54.0% while the lowest is 31 which 
constitute 22.6% only. Ages 25-30 stand at 32 which is 23.4% 
 

Table 7.2 Gender of respondents 
 

Response Frequency Percent 

 
MALE 117 85.4 
FEMALE 20 14.6 
Total 137 100.0 

Source Field Data (2016) 
 
Table 7.2 above indicates that 117 (85.4%) of the respondents are male while 20 (14.6%) are females. This however, shows that the 
majority of the respondents are male. 
 

Table 7.3 Marital status 
 

Response Frequency Percent 

 

MARRIED 114 83.2 
SINGLE 18 13.1 
WIDOWED 5 3.6 
Total 137 100.0 

Source Field Data (2016) 
 
Table 7.3 above shows that 114 respondents (83.2%) are married while 18 respondents (13.1%) are single. However, the lowest 
number of respondents 5 (3.6%) are widowed.   
 

Table 7.4 Qualifications 
 

Response Frequency Percent 

 
TERTIARY 90 65.7 
OTHERS 47 34.3 
Total 137 100.0 

Source Field Data (2016) 
 
In table 7.4 above we have seen that the majority of the respondents, who have tertiary certificates, has the highest number of 90 
(65.7%) while 47 (34.3%) represents the lowest number of respondents. 
 

Table 7.5 Level of Islamic Education 
 

Response Frequency Percent 

 
LOWER LEVEL 18 13.1 
HIGH LEVEL 61 44.5 
ADVANCED LEVEL 58 42.3 
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Total 137 100.0 
Source Field Data (2016) 
 
Table 7.5 above indicates that the highest number of the respondents have advanced level certificates 58 (42.3%) while those with 
high level certificates constitute 61 (44.5%). However, the lowest number of the respondents represents those with lower level which 
is 18 (13.1%). 
 

Table 7.6 One of the ways in which Qur'anic Aqidah Narratives influence the Lives of Contemporary Muslims include 
warning against disbelief and living a virtuous life 

 
Response Frequency Percent 

 
STRONGLY AGREE 91 66.4 
AGREE 46 33.6 
Total 137 100.0 

Source Field Data (2016) 
 
          In table 7.6, the results presented indicates that the majority of the respondents 91 (66.4%) strongly agree that one of the ways in 
which Qur’anic Aqidah narratives influence the lives of contemporary Muslims include warning against disbelief and living a virtuous 
life. While 46 (33.6%) of the respondents agree that one of the ways in which Qur’anic Aqidah narratives influence the lives of 
contemporary Muslims include warning against disbelief and living a virtuous life.  
 

Table 7.7 One of the Relevance of Qur'anic Aqidah Narratives is that they are provided to guide the people on to the right 
path 

 
Response Frequency Percent 

 
STRONGLY AGREE 109 79.6 
AGREE 28 20.4 
Total 137 100.0 

Source Field Data (2016) 
 
          In the table above, results indicates that 109 (79.6%) of the respondents are of strong agreement that one of the relevance of 
Qur’anic Aqidah narratives is that they are provided to guide the people on to the right path. Whereas 28 (20.4%) of the respondents 
agree that one of the relevance of Qur’anic Aqidah narratives is that they are provided to guide the people on to the right path.  
 

Table 7.8 Qur'anic Narrative is one of the methods Prophet (S.A.W.) used to deliver the message (s) of Islam 
 

Response Frequency Percent 

 
STRONGLY AGREE 93 67.9 
AGREE 44 32.1 
Total 137 100.0 

Source Field Data (2016) 
 
          Results presented in table 7.8 reveals Qur’anic Aqidah narrative is one of the methods Prophet (S.A.W.) used to deliver the 
message of Islam. The results therefore shows that 93 (67.9%) of the respondents submitted their response upon strong agree, while 44 
(32.1%) of the respondents agree to this claim.  
 

Table 7.9 Contemporary Muslims are exhorted by the Qur'an to reflect on the Aqidah Narratives to know the fate of those 
who reject the Prophets of Allah in order to take lessons 

 
Response Frequency Percent 

 

STRONGLY AGREE 78 56.9 
AGREE 55 40.1 
DISAGREE 4 2.9 
Total 137 100.0 

Source Field Data (2016) 
 
          Table 7.9 highlights the response of the respondents based on the exhortation of the Qur’an to reflect on Aqidah narrative to 
know the fate of those who reject the Prophets of Allah in order to take lessons. The results points out that 78 (56.9%) of the 
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respondents hold strong agreement while 55 (40.1%) of the respondents agree. Contrary to this agreement, a sizeable number of 4 
(2.9%) of the respondents disagree to this claim.  
 
Table 7.10 Muslims read the Qur'an and treat it as guidance because it guides them on how to solve their problems and chart 

their future course. 
 

Response Frequency Percent 

 

STRONGLY AGREE 75 54.7 
AGREE 57 41.6 
DISAGREE 5 3.6 
Total 137 100.0 

Source Field Data (2016) 
 
          Results from table 7.10 pinpoint to the fact that Muslims read the Qur’an and treat it as guidance on how to solve their 
problems. From the results it is observed that 75 (54.7%) of the respondents strongly agree while 57 (41.6%) of the respondents agree 
to the claim. However, 5 (3.6%) of the respondents have shown their disagreement.  
 

Table 7.11 One of the significance of Qur'anic Aqidah Narratives to Muslims is to know that Allah's knowledge is unlimited 
while that of human is limited because they can only deal with the visible things and interpret them according to their 

understanding 
 

                Response Frequency Percent 

 

STRONGLY AGREE 94 68.6 
AGREE 38 27.7 
DISAGREE 5 3.6 
Total 137 100.0 

Source Field Data (2016) 
 
          From the results presented above, it can be seen that 94 (68.6%) of the respondents are of the strong agreement that one of the 
significance of Qur’anic Aqidah narratives to Muslims is to know that Allah’s knowledge is unlimited while that of human is limited. 
While 38 (27.7%) of the respondents hold agreement towards this claim whereas 5 (3.6%) disagree on this 
 
Table 7.12 Muslims were encouraged to say 'if Allah wills' as appeared in one of the Qur'anic Narratives before embarking on 

doing anything. This is because only Allah bestows success and necessary capabilities to achieve it 
 

                  Response Frequency Percent 

 

STRONGLY AGREE 118 86.1 
AGREE 14 10.2 
DISAGREE 5 3.6 
Total 137 100.0 

Source Field Data (2016) 
 
          In table 7.12 results shows that 118 (86.1%) of the respondents submitted their strong agreement that Muslims are encouraged 
to say ‘if Allah will’ before embarking on doing anything. But 14 (10.2%) of the respondents maintain their agreement, whereas 5 
(3.6%) of the respondents affirm their disagreement towards the claim.  
 

Table 7.13 Qur'anic Aqidah Narratives play an important role in addressing some of the societal problems faced by the 
contemporary Muslims. 

 
Response Frequency Percent 

 

STRONGLY AGREE 85 62.0 
AGREE 47 34.3 
DISAGREE 5 3.6 
Total 137 100.0 

Source Field Data (2016) 
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          Table 7.13 above presents the opinions of the respondents on the role played by the Qur’an in addressing some of the societal 
problems faced by the contemporary Muslims. From the opinions above, 85 (62.0%) of the respondents submitted their agreement 
while 47 (34.3%) of the respondents agree. However, 5 (3.6%) disagree to this claim.  
 

Table 7.14 One of the contextual relationship between Qur'anic Aqidah Narratives and the Muslims is the provision of high 
inspirational values for human thinking, attitude and actions 

 
Response Frequency Percent 

 

STRONGLY AGREE 63 46.0 
AGREE 70 51.1 
DISAGREE 4 2.9 
Total 137 100.0 

Source Field Data (2016) 
 
          Results presented in table 7.14 highlights the contextual relationship between Qur’an and Aqidah narratives which provides high 
inspirational values for human thinking and attitude. The results reveal that 70 (51.1%) of the respondents hold their agreement 
towards the claim, while 63 (46.0%) register their strong agreement. Despite this result, a considerable number of 4 (2.9%) among the 
respondents disagree.  
 
Table 7.15 One of the religious relevance of Qur'anic Aqidah Narratives to Muslims is understanding the lessons and warnings 

in them. 
 

Response Frequency Percent 

 

STRONGLY AGREE 93 67.9 
AGREE 40 29.2 
DISAGREE 4 2.9 
Total 137 100.0 

Source Field Data (2016) 
 
          The results in table 7.15 emphasizes that one of the religious relevance of Qur’anic Aqidah narratives to Muslims is to 
understand the lessons and warnings contained in them. According to the results, 93 (67.9%) of the respondents maintain their strong 
agreement about it, while 40 (29.2%) sustain their agreement. However, 4 (2.9%) of the respondents disagree.  
 

Table 7.16 Qur'anic Aqidah Narratives motivate and sharpen the life of an individual Muslim to attain Islamic moral and 
spiritual values 

 
Response Frequency Percent 

 
STRONGLY AGREE 86 62.8 
AGREE 51 37.2 
Total 137 100.0 

Source Field Data (2016) 
 
          Table 7.16 above stresses that Qur’anic Aqidah narratives motivate and sharpen the life of an individual Muslim to attain 
Islamic moral and spiritual values. From the results above, 86 (62.8%) of the respondents strongly agree while 51 (37.2%) agree with 
the claim.  
 

Table 7.17 The more people ponder over the lessons expressed in the Qur'anic Narratives the greater their knowledge, deeds 
and awareness 

 
Response Frequency Percent 

 
STRONGLY AGREE 75 54.7 
AGREE 62 45.3 
Total 137 100.0 

Source Field Data (2016) 
 
          Table 7.17 shows that the more people ponder over the lessons expressed in the Qur’anic narratives the greater their knowledge 
and awareness. According to the results therefore, 75 (54.7%) of the respondents strongly agree while 62 (45.3%) agree. 
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Table 7.18 The Qur'anic Aqidah Narrative of As'hab Al-Kahf teaches moral lessons stressing the efficacy of having excellent, 

upright and carefully chosen friends for their ability in influencing one. 
 

Response Frequency Percent 

 

STRONGLY AGREE 82 59.9 
AGREE 51 37.2 
STRONGLY DISAGREE 4 2.9 
Total 137 100.0 

Source Field Data (2016) 
 
          Results presented in table 7.18 illustrate that the Qur’anic Aqidah narrative of As’hab Al-Kahf teaches moral lessons and 
importance of having excellent friend. Their responses portray that 82 (59.9%) strongly agree while 51 (37.2%) acknowledge their 
agreement. Whereas considerable number of 4 (2.9%) respondents strongly disagree.  
 

Table 7.19 Muslims were made to believe that there must be a hardship and suffering on the way searching for truth and 
acquisition of beneficial knowledge as carefully captured in the Narrative of Khidr and Prophet Musa (A.S.) 

 
Response Frequency Percent 

 
STRONGLY AGREE 90 65.7 
AGREE 47 34.3 
Total 137 100.0 

Source Field Data (2016) 
 
          Table 7.19 shows the responses of respondents on the hardship and suffering on the way searching for knowledge. Their 
responses constitute that 90 (65.7%) strongly agree while 47 (34.3%) submitted their agreement on the claim.  
 
Table 7.20 In order to strengthen the virtuous behavior of Muslims, the Qur'an insists that they should study and draw lessons 

from the Narratives of past nation to avoid their errors and misgivings so that their conviction will be stronger 
 

Response Frequency Percent 

 

STRONGLY AGREE 84 61.3 
AGREE 43 31.4 
DISAGREE 10 7.3 
Total 137 100.0 

Source Field Data (2016) 
 
          Table 7.20 indicates responses about the command of the Qur’an that Muslims should study its narratives and draw lessons from 
the past nations to avoid their errors. The results show that 84 (61.3%) of the respondents submitted their strong agreement while 43 
(31.4%) agree with the command. A sizeable number of 10 (7.3%) indicate their disagreement.  
 
Table 7.21 Patience should be allowed to take its course hence the spiritual and religious transformation took As'hab Al-Kahf 

more than three hundred years. 
 

Response Frequency Percent 

 

STRONGLY AGREE 67 48.9 
AGREE 52 38.0 
DISAGREE 13 9.5 
STRONGLY DISAGREE 5 3.6 
Total 137 100.0 

Source Field Data (2016) 
 
          In table 7.21, the results obtained show that 67 (48.9%) of respondents have submitted their strong agreement that patience 
should be allowed to take its course since spiritual and religious transformation took As’hab Al-Kahf more than three hundred years. 
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Yet 52, results show that (38.0%) agree with the claim. However, 13 (9.5%) expressed their disagreement whereas considerable 
number of 5 (3.6%) strongly disagree. 
  
 
Table 7.22 Selfless service to humanity rendered by Dhul-Qarnain is as important as solving the problems that affect the living 

condition of a given society 
 

Response Frequency Percent 

 

STRONGLY AGREE 67 48.9 
AGREE 66 48.2 
DISAGREE 4 2.9 
Total 137 100.0 

Source Field Data (2016) 
 
          From the results presented in table 7.22 above, 67 (48.9%) of the respondents expressed their strong agreement that selfless 
service to humanity rendered by Dhul-Qarnain is as important as solving problems that affect the living condition of a given society. 
66 (48.2%) of them have submitted their agreement on the claim. However, a handful number of 4 (2.9%) register their disagreement 
on the claim.  
 

Table 7.23 The Qur'anic Narrative of Prophet Musa (A.S.) and his boy servant emphasizes that whoever wants to be learned 
he must be prepared to pass through the day and night experiencing a great deal of hardship and fatigue. 

 
Response Frequency Percent 

 
STRONGLY AGREE 80 58.4 
AGREE 57 41.6 
Total 137 100.0 

Source Field Data (2016) 
 
          Results presented in table 7.23 above indicate that 80 (58.4%) of the respondents submitted their strong agreement that the 
narrative of Prophet Musa (A.S.) and Yusha’ bn Nun emphasizes that he who searches for knowledge must be prepared to face great 
deal of hardship and fatigue. While 57 (41.6%) indicate their agreement on the claim.  
 

Table 7.24 Through the Narrative of Khidr and Prophet Musa (A.S.) Muslims understand 
that observance of good ethics is one of the conditions for search of knowledge. One should 
not therefore instigate any discussion on matters hidden to him until one is permitted by his 
teacher to do so  
 
Response Frequency Percent 

 

STRONGLY AGREE 71 51.8 
AGREE 47 34.3 
DISAGREE 10 7.3 
STRONGLY DISAGREE 9 6.6 
Total 137 100.0 

Source Field Data (2016) 
 
          Table 7.24 above presents the results of the respondents. The response of 71 (51.8%) above, shows that the observance of ethics 
is one of the conditions for the search of knowledge. While 47 (34.3%) of the respondents indicate their agreement. However, 10 
(7.3%) submitted their disagreement whereas a considerable number of 9 (6.6%) express their strong disagreement.   
 

Table 7.25 The Relevance of Seclusion or solitary confinement in the cave as was the case for As'hab Al-Kahf stands as a 
means through which a Muslim can be extricated from the worldly time. 

 
Response Frequency Percent 

 

STRONGLY AGREE 32 23.4 
AGREE 86 62.8 
DISAGREE 19 13.9 
Total 137 100.0 

Source Field Data (2016) 
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Results presented in table 7.25 reveal that the majority of the respondents 86 (62.8%) agree that seclusion or solitary confinement is a 
means through which a Muslim can be extricated from the worldly time while 32 (23.4%) submitted their agreement on the claim. 
However, 19 (13.9%) indicate their disagreement on the claim.  
Table 7.26 It is not surprising to find some Muslims studying the Qur'anic Narrative with little or no impact on them nor does 

it guide them to the most acceptable path? 
 

Response Frequency Percent 

 

STRONGLY AGREE 54 39.4 
AGREE 78 56.9 
DISAGREE 5 3.6 
Total 137 100.0 

Source Field Data (2016) 
 
          The table above represents the results of the respondents upon which 78 (56.9%) indicate their agreement on the fact that it is 
not surprising to find some Muslims studying Qur’anic narratives with no impact on them nor does it guide them; whereas 54 (39.4%) 
express their strong agreement. While insignificant number of 5 (3.6%) show their disagreement on the claim.  
 

Table 7.27 The application and sifting technique through which the usage of Isra'iliyyat among Muslims can be reduced is 
achievable. 

 
Response Frequency Percent 

 

STRONGLY AGREE 36 26.3 
AGREE 84 61.3 
DISAGREE 17 12.4 
Total 137 100.0 

Source Field Data (2016) 
 
          In table 7.27 above results show that 36 (26.3%) of the respondents submit their strong agreement on the application and sifting 
technique through the usage of Isra’iliyyat among Muslims while 84 (61.3%) indicate their agreement. A considerable number of 17 
(12.4%) express their disagreement on the claim.  
 
Table 7.28 The easiest way of halting the wide spread of Isra'iliyyat among contemporary Muslims is through sifting technique 

adopted by Muslim scholars 
 

Response Frequency Percent 

 
STRONGLY AGREE 54 39.4 
AGREE 83 60.6 
Total 137 100.0 

Source Field Data (2016) 
 
In table 7.28 above results indicate that 54 (39.4%) of the respondents submit their strong agreement on 
the easiest way of halting the widespread of Isra’iliyyat among contemporary Muslims is through sifting 
technique adapted by Muslim scholars, while 83 (60.6%) indicate their agreement.  
 

Table 7.29 The permissibility or otherwise of using Isra'iliyyat can only be determined on its 
conformity and reliability with the Sunnah or Qur'an itself 

 
Response Frequency Percent 

 
STRONGLY AGREE 95 69.3 
AGREE 42 30.7 
Total 137 100.0 

Source Field Data (2016) 
 
          The table above represents the results of the respondents upon which 95 (69.3%) indicate their strong agreement on the 
permissibility or otherwise of using Isra’iliyyat which can only be determined by its conformity and reliability with the Sunnah or 
Qur’an whereas 42 (30.7%) express their agreement.  
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Table 7.30 In many occasions, Isra'iliyyat were used by some scholars to justify certain 
Qur'anic Narratives 
Response Frequency Percent 

 

STRONGLY AGREE 59 43.1 
AGREE 60 43.8 
DISAGREE 13 9.5 
STRONGLY DISAGREE 5 3.6 
Total 137 100.0 

Source Field Data (2016) 
 
          In table 7.30 above results indicate that 60 (43.8%) of the respondents submit their agreement on Isra’iliyyat being used by 
some scholars to justify certain Qur’anic narratives while 59 (43.1%) indicate their strong agreement. However, 13 (9.5%) of the 
respondents express their disagreement on the issue; whereas a considerable number of 5 (3.6%) submit their strong disagreement. 
 

Table 7.31 Isra'iliyyat can only be used as examples but not to be taken to strengthen any 
Qur'anic verse 
Response Frequency Percent 

 

STRONGLY AGREE 52 38.0 
AGREE 62 45.3 
DISAGREE 14 10.2 
STRONGLY DISAGREE 9 6.6 
Total 137 100.0 

Source Field Data (2016) 
 
          Results presented in table 7.31 reveal that Isra’iliyyat can only be used as examples but not to be taken to strengthen any 
Qur’anic verse. The results depict that 62 (45.3%) of the respondents express their agreement while 52 (38.0%) affirm their strong 
agreement. Whereas significant number of 14 (10.2%) indicate their disagreement when 9 (6.6%) of the respondents show their strong 
disagreement.  
 
Table 7.32 Muslim scholars were so inquisitive on the actual interpretation and understanding of certain Qur'anic Narratives, 

the trend which forced them to apply Isra'iliyyat 
 

Response Frequency Percent 

 

STRONGLY AGREE 36 26.3 
AGREE 64 46.7 
DISAGREE 28 20.4 
STRONGLY DISAGREE 9 6.6 
Total 137 100.0 

Source Field Data (2016) 
 
          In table 7.32 above results indicate that 64 (46.7%) of the respondents submit their agreement that some scholars were so 
inquisitive on the actual interpretation and understanding of Qur’anic narratives, the trend which forced them to adopt the use of 
Isra’iliyyat while 36 (26.3%) indicate their strong agreement. However, 28 (20.4%) of the respondents express their disagreement on 
the issue; whereas a considerable number of 9 (6.6%) submit their strong disagreement. 
 

Table 7.33 The usage of Isra'iliyyat by some scholars has greatly affected the foundational principles of faith among 
contemporary Muslims 

 
Response Frequency Percent 

 

STRONGLY AGREE 42 30.7 
AGREE 68 49.6 
DISAGREE 22 16.1 
STRONGLY DISAGREE 5 3.6 
Total 137 100.0 

Source Field Data (2016) 
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In table 7.33 the results indicate that 68 (49.6%) of the respondents submit their agreement that the usage of Isra’iliyyat by some 
scholars has greatly affected the foundational principles of faith among contemporary Muslims, while 42 (30.7%) indicate their strong 
agreement. However, 22 (16.1%) of the respondents express their disagreement on the issue; whereas a handful number of 5 (3.6%) 
submit their strong disagreement.  
 

VI. DISCUSSION OF FINDINGS 
          From the Islamic view point, it is believed that following 
the Prophet’s command is following Allah’s command. Honor 
and might of every generation therefore is tight to upholding the 
teachings of the Qur’an and following those teachings yields 
unity, corporation, transformation and success. Conversely, 
Muslims are expected to distance themselves from following and 
adopting customs and usages that are contrary to Allah’s 
commandments; instead should uphold the Qur’anic teachings in 
all their dealings. Similarly, Allah (SWT) punishes those who 
disobey and reject His Prophets sent to them with the divine 
guidance and that when He decides to punish someone no one 
can offer him a helping hand to escape that punishmentxvi. And 
the more frequent one disobeys Allah and His Prophets the more 
the punishment inflicted on him.  
          It is therefore very imperative to every Muslim to lead a 
virtuous life and preoccupy himself within the limits set by 
Almighty Allah. The crux of the matter is that the Qur’an has 
laid down general principles and parameters for human conduct 
and behavior and whatever one needs for one’s proper guidance 
has also been spelt out in it. The role of the Qur’anic narratives in 
solving the societal religious and social problems cannot be 
overestimated. Muslims believe that the Qur’anic narratives 
presented in the Qur’an are not based on imagination but 
represent the actual state of affairs in which the people lived. 
Almighty Allah would never mention anything in these 
narratives unless it occurred the way it was told for He is the 
Knower of the hidden and manifest. In fact, it has neither 
presented the narratives as history nor brought the chronological 
order of events because it is far from the object the Qur’an is 
trying to achieve. Muslims can therefore use them effectively and 
solve their religious or societal problems amicably. If this 
objective is achieved, Muslims would have meaningful and 
successful religious and social life on earth.  
          In was also noted as part of the relevance of Qur’anic 
narratives that Muslims should be encouraged to adopt and 
implement the concept of ‘if Allah will’ before embarking on 
doing anything. It is always self-evidence that time will come 
through which sacred terminology as ‘If Allah wills’ would be 
dropped from the mouth of contemporary Muslims occasioned 
by the mainstream public disapproval. This has great effect in 
one's faith as it distances one from the reality of things. Hence, 
nothing can be done or achieved without the Will of Allah. Thus, 
the more the level of one’s faith the closer one is to Almighty 
Allah.  The Qur’an, particularly portions that deal with the 
narratives need to be read, understood and pondered under best 
circumstance in order to get its guidance. It is from such lessons 
that Muslim individuals attain Islamic moral and spiritual values 
using a yard stick of doing well and abstaining from the bad 
attitudes. While those in authority should learn to be humble, just 
and truthful in all their dealings no matter how extended their 
sway may be.  

          However, Muslim leaders are in a better position to protect 
the weak and punish the erring ones. In addition to this most of 
the contemporary Muslim leaders prefer to compromise their 
devotional duties to Allah and His Prophet just to be accepted as 
part of the modern society in which they live. Thus, for them to 
strengthen and better their relationship with Allah, certain ethical 
values are needed to fine tune and add colour to their leadership 
style. This is for the fact that Qur'anic narratives almost bring 
out, most clearly, the spiritual and moral elements in shaping the 
Muslims world historyxvii. They are therefore intended as 
warning and example, not as biography, history or entertainment. 
          In order to substantiate this point Al-Fauzan emphasizes 
that Almighty Allah has made it clear that the goal of revealing 
the Qur’an is for its verses to be pondered. This, according to 
him, implies knowing its meaning, implication and information 
which enables one fear Allah and worships Him alonexviii. Any 
Muslim who actually did not have any impact of Qur’anic 
narratives then there is an indication that he treats the Qur’an 
analogous to what Allah (S.W.T.) depicts the disbelievers in the 
following verse: 
          Do they not then think deeply in the Qur'an, or are their 
hearts locked up (from understanding it)xix? 
          One of the findings of this research and which is also very 
relevant for the contemporary Muslims is that Muslims are 
cautioned not to join the company of those who engage in sinful 
life, greed, lust, pride and arrogance nor identify themselves with 
the tyrant leaders who exploit their subjects by all means. These 
negative and prevailing attitudes are, according to the findings, 
very common among some contemporary Muslims. There is 
therefore the need to put a halt to their widespread for they are 
uncalled for. Similarly, in the search for beneficial knowledge 
and wisdom, the research drew the attention of contemporary 
Muslims on the need to withstand any forestall hardship and 
stress in the cause for search for knowledge. This, the research 
emphasized, is strengthened by the action of Prophet Musa (A.S.) 
when he preferred to suffer any hardship just to be with Khidr in 
order to benefit with the wisdom and knowledge of the latter. 
Contemporary Muslims henceforth therefore imbibe same 
determination and strength of character in similar situations they 
might found themselves.   
          The findings however upheld that contemporary Muslims 
should learn that despite the knowledge, understanding and 
erudition Allah had given to Prophet Musa (A.S.) yet he divulged 
his keen interest to learn more aspects on knowledge not known 
to him from Khidr. It is also worth noting that acquisition of 
more beneficial knowledge is the Sunnah Allah’s Prophets. 
Studies however, have shown that the Qur’anic narratives teach 
the highest truth, provide advice, and direct Muslims on how 
they should govern their lives. They equally awaken Muslims’ 
conscience and convey to their minds the working of Divine Law 
in all human ratificationsxx. They outlined the entire human map 
which encompasses religious to spiritual and social to economic 
life of an individual Muslim; this is all aimed at attaining Allah’s 
pleasure and forgiveness in both worlds.    

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p83XX
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              272 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p83XX   www.ijsrp.org 

          Comparatively, the purpose of Qur’anic narratives, as 
Ahmad alluded, is to emphasize the general message of Islam 
and strengthen the conviction in the teachings brought by the 
Prophets. He pointed out that these Qur’anic narratives are 
woven around human experience rather than having an abstract 
thoughtxxi. One of the relevance of the Qur’anic Aqidah 
narratives on the lives of contemporary Muslims can be noticed, 
according to the findings, in the narrative of As’hab Al-Kahf. Is it 
worth noting that Almighty Allah who kept these young men in 
that condition, despite the natural changes, has power and is 
capable to resurrect the died bodies after they are decomposed.  
However, this is the highest challenge for those who deny the 
resurrection and are not mindful about it; hence Almighty Allah 
told His Prophet (S.A.W.) that the purpose of the narrative of 
As’hab Al-Kahf is to make known to people that Allah’s promise 
is true and there is no doubt about the Last Hour. However, 
Muslims should rise up for a change they had trusted or face 
years of insecurity, corruption and bad leadership as is the case 
with Nigeria and particularly Northern part of the country. It is 
thus a green light for the contemporary Muslims to strive hard in 
changing the untold hardship, harassment, bloodshed, lost of 
lives and properties as well as apartheid they face. But in order to 
achieve this constant prayers, patience, commitment and 
enthusiasm are to be absorbed by the contemporary Muslims, 
hence it may take them along period of time.    
          In one of the relevance of Qur’anic Aqidah narratives on 
the basis of Islamic moral values, contemporary Muslims are 
warned not to engage in egotism and arrogance. These are 
blameworthy attributes that are not expected of any Muslim. 
Instead they should strive hard and possess good qualities such as 
being just, kind, righteous and not selfish. Dhul-Qarnain for 
instance, realizing the power and ability Allah gave him put 
down the gifts his people offered him and imposes no taxation on 
them in lieu of the services he offered them. This will, however, 
add sterling qualities to one’s administrative style and enhance 
focus for the overall development.  
          Dhul-Qarnain emphasized that the first and foremost is to 
have firm belief in Allah who has provided means through which 
the people can be secured against external invasion. But in our 
context today, this type of humanitarian service diminishes to the 
latter among the contemporary Muslim leaders. Because, most of 
the time they see the seat they are occupying as a means to enrich 
themselves, their relatives and any one whom they wish to enrich 
and in this situation fight against corruption would not be an easy 
task and that the nation’s economy would easily be enmeshed. 
The findings, while addressing the impact of Isra’iliyyat on the 
lives of contemporary Muslims, harped that whatever comes 
from the Jews and Christians (the two main sources of 
Isra’iliyyat) would have to be subjected to various tests and 
experiments using sifting technique with a view to measuring its 
reliability, accuracy and acceptance. If it is in conformity with 
the Divine texts and is not contradictory in any way, it is 
acceptable; but in the event of contradiction such narrative is 
rejected. 
          Despite the widespread of Isra’iliyyat, findings have 
shown that there are quite a number of Tafsir works that are, to 
some extent, rid of Isra’iliyyat as a result of extra care adopted 
before documenting them in different works of Tafsir. This is 
one out of the many ways in which the widespread of Isra’iliyyat 

can be minimized or reduced. Findings also admitted that Islam, 
as a religion, with second largest population of the world, is 
independent of itself which requires neither the assistance nor 
affiliation of (other) religious texts to properly be understood. 
But however, the permissibility is limited and could not therefore 
cover all other aspects. Islam has laid emphasis on issues that 
have no creedal touch and which have not been altered, polluted 
or interpolated by the Jews and Christians. They are issues that 
gained the support of Qur’anic verses and Ahadith.  Whatever is 
found, of the narratives of Ahl Al-Kitab, after it has been altered 
and interpolated has no substance as per as Islam is concerned. It 
cannot therefore be trusted unless it is corroborated with Divine 
texts; otherwise its authenticity is faulty.  
          Similarly, the extent, according to the findings to which 
Isra’iliyyat impacted negatively and damaged the Aqidah of 
contemporary Muslims is worrisome as most of these unverified 
reports discuss foundational principles of Islam such as belief in 
Allah, His Prophets, Paradise and Hell as well as moral 
principles. Most of the Muslim exegetes provided such 
inauthentic narratives in a number of pages in their different 
works of Tafsir in the cause of interpreting Qur’anic passagesxxii.  
One of the findings revealed that in spite of the efforts by some 
contemporary Muslim scholars like Shaykh Abd Allah of 
Gwandu in sifting Isra’iliyyat in the books of Tafsir, others have 
continued to iterate them in their works while some transmit 
them at various places where they conduct Tafsir particularly 
during the month of Ramadan. These scholars, as findings 
suggested played significant role in disseminating such 
Isra’iliyyat specifically during the month of Ramadan not 
knowing the implication of doing so or they did it out of passion. 
The scholars most of the time relied solely on Isra’iliyyat to 
buttress their points of argument which sometimes centered on 
the narratives of Prophets Dawud, Sulaiman and Musa (A.S.) as 
well as angels Harut, Marut and Pharaohxxiii. According to the 
findings, the impact of Isra’iliyyat on the lives of contemporary 
Muslims can be seen in the following: 

1. Uncertainty in almost all the narrations that are 
found in the books of Tafsir. This include among 
other things Prophets of Allah, saintly people as 
well as important events that happened in the 
history of Islam.  

 
2. The defect and deformity that are normally 

attributed to the Prophets of Allah in many of such 
narrations. Such defective narrations are apparently 
noticed, in the narratives of Prophets Sulaiman and 
Shu’aib (A.S.).   

 
3. Lack of accuracy, truthfulness and reliability of 

those reports in the books of Tafsir has made the 
Muslims disregard the authentic ones among the 
iterated ones. This development has resulted from 
the oversight of some of the Mufassirun to get rid 
of reporting such reports that are generally sourced 
from the Jews and Christians or simply Ahl Al-
Kitab.          

 
          Knowing fully the implication of Isra’iliyyat on the lives 
of Muslims, the second Caliph, ‘Umar bn Al-Khattab (RA) was 
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reported to have cautioned Ka’ab Al-Akhbar in the strongest 
terms:  
          Refrain from transmitting from your ancestor, otherwise I 
will send you back to the land of monkeys, Ard Al-Qiradah 
(Yaman)xxiv. 
          Conclusively, from the foregoing, it is noted that there is 
relevance admonition and advice in the Qur’anic narratives that 
needed to be seriously imbibed by the Muslimsxxv. It could, 
perhaps, be argued that the lives of Muslims have so much been 
shaped by the Qur'anic narratives through their need to show 
compliance with their faith, a faith which is more than just a 
religion and could virtually be seen as a way of life.  
          The Qur’an itself urges Muslims to reconnoiter history 
with a view to developing Qulub (hearts) capable of discovering 
the pathway of Allah that governs and sustains the human 
generations. In its historical accounts, it recounts the narratives 
of the Messages and Messengers of Allah along with their 
nations and narrates their trials and tribulations. These are the 
narratives of heroes and villains and they were told and re-told 
not only for pleasure or amusement but for a higher value, 
referred to in the Qur’an, as admonition or reproach (Ibra). These 
narratives are however geared towards appreciating virtues and 
identifying vices in which the virtues are emulated and vicious 
ones avoided.  
          Apparently, social ills, moral degeneration and lack of 
sincere and strong faith in Allah have been identified as some of 
the major problems bedeviling the meaningful progress of 
Muslims, particularly within the study area.  The paper actually 
addressed the relevance of those narratives and drew certain 
lessons and benefits that would enhance the life of contemporary 
Muslims in North-West Nigeria. Muslims are always exhorted to 
read, understand and ponder over Qur’anic narratives for they are 
not provided for fun and pleasure. Instead, they should be studied 
for ultimate guidance. Efforts in understanding those lessons and 
relevance of Qur’anic narratives should be one’s priority or 
necessity and should be seen as a direct instruction from 
Almighty Allah.

xxvii

xxviii. Fatani, on this note, observed that:

xxvi After identifying the relevance and lessons, 
the most important thing is the actual application of the relevance 
by the contemporary Muslims. This can only be achieved when 
Muslims accept the Qur’anic clarion call to travel through the 
land  and see the fate of those who were once powerful and 
proud, but rebelled against Allah and His Prophets and how they 
are destroyed  
          It is not the instructive stories but rather the cognitive role 
they (stories) play to illustrate abstract (sic) religion and to make 
the unfamiliar appear familiar that makes them important. They 
are meant to teach moral lessons (emphasis mine) and usually 
more attention is paid to the lesson than the figurexxix. 
          The study on the relevance of Qur’anic narratives on the 
lives of contemporary Muslims is crucial in ensuring that they 
remain tools in evolving prototypical human beings. That is for 
the simple reason that they centered on Islamic morals and 
spiritual development of Muslims through the ages. One of such 
moral aspects is patience after proper establishment of faith and 
being steadfast. This research has illustrated the significance as 
well as the role of patience and perseverance for the overall 
development of Muslim societies. It is very important to 
emphasize that contemporary Muslims are in a better position to 
visualize those nations and individual mentioned in various 

verses of the Qur’an and learn about them and take heed of them. 
Mankind today is engaged in similar evils which previous 
nations had engaged in.  
          Every event Allah narrates in the Qur'an regarding the 
Prophets, the research declares, is surely enlightening and 
instructive for the lives of Muslimsxxx. That is why the religion of 
Islam brings to Muslims true understanding of themselves and 
their functionsxxxi. Moreover, the Qur'an is eternal and all the 
narratives it mentioned are valid for all times and places. 
Muslims can therefore use them to achieve meaningful success 
and conduct their lives peacefully. The Qur'an, according to the 
findings, deals precisely with all aspects of individual and social 
life. It describes a religious but comprehensive way of life, 
whose program of living is beyond the imagination of the world's 
most talented men. 
          The Qur'anic narrative is more illuminating, more 
penetrating, and more attractive to the hearts of people and is 
capable of changing their system of lives for the better.  These 
narratives provide guidelines for social, political, and economic 
activities provided the teachings in them are fully understood. 
Muslim scholars use Qur'anic narratives to call the attention of 
people and as guidance at a variety of social occasions. 
Weddings, funerals, business dinners, political gatherings, and 
lectures often begin with citation (s) from the Qur'anic narratives.  
          Muslims maintain worshipful attention to those narratives 
and this simply signifies a strong source of motivation for them. 
Scholars therefore attract large audience when narrating such 
Qisas either in public or through air-by means of radio or 
television. This is perhaps the way in which the Qur’anic Aqidah 
narratives had a direct effect on the lives of contemporary 
Muslims through a process of accepting that to live their lives in 
accordance with Allah’s will.  
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Abstract- As the world economies shift to support the United Nations sustainable development goals, new cement manufactures 
have entered into the Kenyan market producing brands of ordinary Portland Cement meeting the minimum requirement of the 
Kenya Bureau of Standards. The variant parameter in this brands is the chemical composition of the cement Brands. The aim of this 
research was to establish the relationship between the cement Brand and the Critical penetration depth of rust and their role in the 
durability of the reinforced concrete structures.  
To achieve the desired objective three cement brands out of six brands manufactured in Kenya; CemX, CemY and Cem Z of 
ordinary Portland cement with compressive strength 42.5N/mm2 were sourced from a wholesaler for the study. Other concrete 
constituent materials; fine and coarse aggregates and steel were obtained from the local Kenyan market. This research was 
conducted at the University of Nairobi Structures/ Concrete laboratory and the State Department of Infrastructure in the Ministry of 
Transport, Infrastructure, Housing and Urban Development of the Government of Kenya. 
The physical and chemical properties of the materials were investigated for compliance to relevant applicable British and Kenyan 
standards and if they met the acceptable criteria. Concrete of characteristic strength of 25N/mm2 derived from the DOE method was 
used. Concrete materials were batched by weight and mixed by a lab electric pan concrete mixer in batches of 0.009 m3 .The 
concrete batches were tested for consistency by the slump and compaction factor tests. For each brand of cement 9 cubes of 
150mmx 150mm x 150mm for compression test, 9 cylinders of 150mm x 300mm for tensile strength and 9 cylinders of 150mm x 
300mm for accelerated corrosion test were cast. After 24 hours the cast specimens were demolded and immersed in curing tanks for 
27 days. 
Specimens for compression and tensile test were tested at 7,14 and 28 days while the specimens for accelerated corrosion were 
immersed in a 3.5% industrial sodium chloride solution under 6V. The accelerated corrosion specimens were monitored for onset of 
cracks and stopped when the cracks were 0.1mm in width. From the results in the research, the different Kenyan selected cement 
brands linearly correlate with the critical penetration depth of rust and the rate of corrosion for the evolution of 0.1mm crack width 
and this is attributed to their chemical composition.  
 

Index Terms- Cement Brands, accelerated corrosion test, Critical penetration depth of Rust. 

1.INTRODUCTION 
or the medium term (2018-2022) of vision 2030, the Republic of Kenya defined four items referred to The Big Four Agenda 
aimed at accelerating economic growth, focusing on manufacturing, food security and nutrition, and providing universal health 

coverage and affordable housing. The big four agenda is anchored in Vision 2030 of Kenya and form a commitment in achieving part 
of the 17 UN Sustainable Development Goals of Vision 2030 for a better and sustainable world. Reinforced concrete Water 
conveyancing structures play a significant role in the Big Four Agenda and defining the service life is crucial in Kenya’s economic 
sustainability. 

F 
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Steel is thermodynamically unstable under normal atmospheric conditions and will release energy and revert back to its natural state 
of iron oxide(rust) and this process is called corrosion. For corrosion to occur in reinforced concrete; the rebar must be at different 
energy levels, the concrete must act as an electrolyte, and the rebar must act as a metallic connection. 
 At high pH (12- 13) reinforced concrete is in an alkaline state and thin oxide layer forms on the steel and prevents metal atoms from 
dissolving forming a passive film [1]. This passive film reduces the corrosion rate to an insignificant level without which the steel 
would corrode at rates at least 1,000 times higher [2] 
Corrosion in reinforced concrete has a significant effect in the service life of structures and is caused by electrochemical reactions with 
contaminants. The presence of rust on reinforcement bars and appearance of cracks parallel to the reinforcement bars symbolize the 
presence of corrosion in reinforced concrete. Carbonation inducing a generalized attack and the presence of chlorides inducing a 
localized attack are the main causes of electrochemical corrosion in reinforced concrete as shown in Figure 1[2]. 

 
Figure 1: Types and morphology of the corrosion in concrete: generalized (carbonation), localized (chlorides)[2] 

Carbonation 
In this process atmospheric carbon dioxide diffuses to the steel concrete interface and reacts with the calcium and alkaline hydroxides 
and cement as shown in equation 1 and 2, lowering the pore solution pH value at the rebar concrete interface to below 9 thus initiating 
corrosion. 
CO2 + H2O (pore solution)-H2CO3                                                                                                                                                             1) 
 H2CO3 + Ca (OH)2- CaCO3 + 2H20                                                                                                                                                           2) 
Carbonation does not occur if the concrete is water-saturated or in very dry conditions because moisture is required to form carbonic 
acid which attacks the Ca(OH)2 and diffusion of CO2 through water is very slow. Carbonation is very slow and generally follows the 
square root time law shown in equation 3. 
𝒙 = K𝑪𝑶𝟐 𝒕0.5                                                                                                                                                                                                                                                                                                    3) 
Where 
 x = carbonation depth after time t  
K(𝑪𝑶𝟐) = carbonation coefficient/factor for a given concrete 
Chloride attack 
The chloride ions may be present in the concrete originating from its constituent materials but the most common source is from 
outside due to the structure being in an aggressive environment with chloride ion species. Surface chlorides diffuses to the rebar 
concrete interface and induces local disruption of steel passive layer through the reactions of equation 4 -6 5 leading into formation of 
pits on the reinforcement bars. 
Decomposition of the passivity layer 
𝐹𝑒2+ + 2𝑐𝑙−

𝑦𝑖𝑒𝑙𝑑𝑠
�⎯⎯� 𝐹𝑒𝐶𝑙2                                                                                                                                                                           4) 

Corrosion of steel 
Fe

𝑦𝑖𝑒𝑙𝑑𝑠
�⎯⎯� 𝐹𝑒2+ + 2𝑒− 

1
2
𝑂2 + 𝐻2𝑂 + 2𝑒−

𝑦𝑖𝑒𝑙𝑑𝑠
�⎯⎯� 2𝑂𝐻−                                                                                                                                                                  5) 

Formation of rust 
𝐹𝑒2+ + 2𝑂𝐻− 𝑦𝑖𝑒𝑙𝑑𝑠

�⎯⎯� 𝐹𝑒(𝑂𝐻)2 
2𝐹𝑒(𝑂𝐻)2 + 1

2
𝑂2 + 𝐻2𝑂

𝑦𝑖𝑒𝑙𝑑𝑠
�⎯⎯� 𝐹𝑒2𝑂3. 3𝐻2𝑂                                                                                                                                            6) 

 
 The electrochemical reactions take place in the limited volume of aqueous solution present in the pores of the concrete and steel 
interface. This process results in loss of mass and cross sectional area of steel resulting in reduced load carrying capacity and structural 
failure. The internal stresses generated by rust which is of a lower density and thus bulkier than the parent steel leads to formation of 
cover cracking to account for more space required to accommodate the rust.  Other effects include reduction of steel-concrete interface 
bond stains on the concrete surface, delamination and spalling. Previous studies, using various analytical and microscopy techniques, 
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have shown that corrosion products forms in the cement paste adjacent to a corroding rebar [e.g. 3, 4, 5, 6, 7].The corrosion products 
continually get deposited at the steel and concrete interface generating stresses that cause progressive deterioration [8].  
Chlorides ingress through the net of pores is one of the most common reasons that cause corrosion in reinforcements when these are 
located in an aggressive environment or when in the mixture such ions are incorporated. Chloride ions are capable of causing localized 
corrosion therefore leading to a premature and unexpected failure of the structures [9]. 
 
 
 

2. CHLORIDE PENETRATION INTO CONCRETE 
In water conveyancing reinforced concrete structures chloride ions are either bound, adsorbed or dissolved in water that is retained in 
the pores, which forms the pore solution. The total chlorides (combined free and bound) content do not give a realistic indication of 
the risk of corrosion to the reinforcement but an assessment of the long-term risk to structures exposed to chlorides. 
Chlorides from the aggressive external environment penetrate into the interconnected pores or capillary pores, as well as micro and 
macro-cracks in concrete by convection and the chloride ions diffuse further into the saturated pore system. The concentration 
gradients of the free chlorides control the process of diffusion. Chloride ions that are harmful to the reinforcing steel are those which 
are dissolved or are free, but due to the balances that occur, it is possible that chloride ions which are adsorbed, be incorporated into 
the solution and become hazardous [10][11]. 
When free chloride ions penetrate the pore system of the concrete structure, some of the ions are fixed to solid concrete structure. The 
transient chemical reaction affects the flow of free ions in the pore solution. Considering a water conveyancing structure as 
submerged, the primary chloride transport mechanism is diffusion. The critical penetration depth of rust is shown in figure 2. 

 
Figure 2:Ctitical penetration depth of rust of critical radius loss Xcrit[12] 

3.0 METHODOLOGY 

This research was conducted at the University of Nairobi Structures/ Concrete laboratory where the physical properties of the 
materials, sample preparation and testing were done. The chemical properties of the materials were done at State Department of 
Infrastructure in the Ministry of Transport, Infrastructure, Housing and Urban Development of the Government of Kenya. 

3.1 Concrete samples 
In the constituent materials for test samples, three series of specimens were prepared with a variation in the selected brand of 
cement;cement brand X, Y, Z of Ordinary Portland cement (42.5N/mm2), all commercially available in Kenya and manufactured in 
accordance to KS EAS 18-1: 2001[13], an adoption of the European Norm EN 197 cement standards Other materials used were, clean 
river sand, and 20mm maximum size coarse aggregate potable water and 10mm reinforcement bar. 

3.1.1 Cement 
The chemical composition of each brand of cement used was tested in accordance with KS EAS 18-1: 2001. Three Brands of Cement 
used in the research were sourced from one wholesaler for three different manufacturers. The cement brands used are denoted CemX, 
CemY and CemZ in the subsequent parts of this research. 

3.1.2. Reinforcement bars 
Reinforcing ribbed steel bars used had a tensile strength of strength 500N/mm2 cut to length and sourced from a local manufacturer. 
The reinforcing ribbed steel bars were 27 pieces of 10mm diameter and 400 mm long with 120mm wire brushed to remove the mill 
scale and sprayed with zinc coat in the Lab.The bars were kept in the lab covered with a dry cloth and kept free of moisture until just 
before concrete placement. Any visible corrosion product was removed by wire brushing prior to placing the bars in the moulds during 
casting.A single bar was placed at the geometrical centre of the moulds with 120 mm protruding from the concrete cast surface as 
shown in figure 3.1 
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3.1.3 Other concrete materials 

Table 1 shows description and source of other materials of concrete used in the research. 
 
 
                          Table 3.1. Details of materials used in the research 

SN Description Source Remark 
1. Fine aggregates Stockpile vender sourced 

from Machakos River 
This was washed and oven 
dried before use. 

2. Coarse aggregates Kenya builders quarry 5-20mm quarry graded 
3. Mixing water Tap water in the Lab  

 
3.2. Experimentation 

3.2.1. Concrete Composition 
A mix was designed to meet the requirements of strength, water-cement ratio and cement content for concrete water conveyancing 
structures. The target strength was 25N/mm2.The concrete was batched by weights using the building research establishment (BRE) 
mix design concrete mix. The mix design is shown in Table 3.2. 
 
                    Table 3.2 Basic mix design 

Material  Coarse aggregates Fine aggregates Ordinary Portland 
Cement 

Total Free water 

Quantity 1300 kg/m3 650kg/m3 450 kg/m3 450 litres/m3 
Nine specimens per cement brand were cast in a cylindrical mould, 300mm long and 150mm diameter.After casting, the specimens 
were kept in laboratory conditions (23 °C) for 24 hours. Subsequently, the specimens were de-moulded and stored in a curing tank for 
27 days.  

3.2.2 Exposure 
After curing the test specimens were dried for 24 hours in laboratory conditions and then subjected to accelerated corrosion in a tank 
containing 3.5 % NaCl at room temperature as shown in figure 3.2. 
 

 
Figure 3.2 Samples of the concrete cylinders in accelerated corrosion set up. 

3.2.3 Open circuit potential measurements (OCP) 
Monitoring of the electrochemical potential was performed by immersing a stainless steel electrode as the anode and in the sodium 
chloride solution and each group of specimens arranged in series in the cathode as shown in figure 3.3. During the experiment the 
cathodic and anodic current was measured with time and any crack evolution and size monitored. The experiment in each series was 
stopped when the biggest crack size reached 0.1mm. During the duration of the test, no replacement of the sodium chloride solution 
was performed. 
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Figure 3.3 Sketch of experimental circuit set up 
 
 
 

3.3.4 Detection of the onset of corrosion-induced Cracking 
Once the specimens were subjected to anodic polarization, the applied current and voltage were monitored on a daily, then weekly 
basis until corrosion induced cracking appeared on the concrete surface. A detailed optical examination utilizing a graduated optical 
ruler and lens with 100X-magnification was done on a biweekly basis. The optical examination was required to check for invisible 
cracks and to accurately measure crack width. 

3.3.5 Estimation of critical penetration depth of rust (Xcrit) 
The cracked specimens were demolished to retrieve the reinforcing steel segments for inspection of corrosion morphology and for 
gravimetric evaluation of mass (see figure 3.4). The extent to which the steel corrosion product was radially transported into 
surrounding concrete were visually examined. The surface area of corroded carbon steel regions was estimated by the area covered by 
the steel corrosion product which were confirmed after rust removal. 
  

                            
                        Figure 3.4 Images of corrosion samples after corrosion. 
 
The steel corrosion product was removed off the surface of reinforcement bar segments in accordance with the procedure of ASTM 
G1-03 [ASTMG01-2003]. The measured amount of lost steel mass in grams was estimated by subtracting the final weight measured 
after cleaning from the initial weight. The theoretical mass loss in grams of steel resulting from the applied current was calculated 
based on Faraday’s first law of electrolysis. 
ΔmF=[M x I x t /(n x F)]                                                                                                                                                                            7) 
where (M/n x F) is the electrochemical equivalence of the iron substance 
            M is the molar mass of iron (M=55.847 g/mol), 
            n is the effective valence of the iron ions dissolving (n=2) and 
 F is Faraday’s constant (F=96485 C/mol).  
 I is the applied anodic current in amperes 
 t is the time in seconds during which the current has been passed through the circuit. 
Current Efficiency =ΔmG/ΔmF                                                                                                                                                                                                                                                       8) 
The distribution of corrosion along and around the perimeter of carbon steel segments was examined and detailed images taken. The 
surface of the reinforcement bars was partially corroded therefore the average value of Xcrit was estimated by: 

                                                                                        9) 
Where ρ is the density of carbon steel (7.858 g/cc) 
A is the surface area of the corroded length of the rebar in mm2 
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Δm is the change in mass of reinforcement bars in grams 
 
Rate of corrosion in mm/year 
Corrosion Rate= 87.6 x [w/(D x A x T)]                                                                                       10) 
where W is the weight loss in milligrams,  
           D is the density of the material used in g/cc  
           A is the area of the specimen (cm2), and  
           T is the duration of the test period in hours. 
 

4.0 RESULTS AND DISCUSSION. 
4.1.1 Results of Chemical composition of the brands of cement tested. 

The chemical composition in table 4.1 is given in terms of oxides except for the insoluble residue (IR) and Loss of Ignition(LOI). 
 
 
 
 
 

Table 4.1 Result of Chemical composition the brands of cement tested. 
SN Test Result KS EAS 18-1: 2001 

Requirement Cem X CemY Cem Z 
1. CaO% 59.86 59.11 58.82 Sum ≥ 50 
2. SiO2% 16.56 21.56 19.47 
3. SO3% 2.02 2.78 2.03 ≤ 3.5 
4. MgO% 1.76 1.04 0.57 ≤ 5 
5. K2O% 0.027 0.051 -  
6. Fe2O3% 2.32 3.48 1.44  
7. Al2O3 7.61 8.09 6.85 3-8 
8. Na2O3% 0.054 0.018   
9. LOI% 0.11 0.10 4.75 ≤ 5 
10. Cl% 0.012 0.016 0.014 ≤ 0.1 
11. IR% 2.20 0.55 1.96 ≤ 5 

 
4.1.2 Effect of Chemical Composition of Cement Samples on the rate of corrosion. 

The different brands however had varying properties attributed to their manufacturing processes and manufacturer.  
Some constituent compounds in the cement brands are of varying amounts and are responsible in differences exhibited in the resultant 
concrete properties. 
a) Effect of Lime (CaO) and silicon dioxide (SiO2) on the critical penetration depth of rust and the rate of corrosion 
From table 4.1 there is a notable variation in the amounts of CaO, SiO2 and Insoluble Residue. CemX has the highest amount of CaO 
(59.86%), CemY has the highest SiO2 (21.56%) and CemX has the highest Insoluble residue (2.20%).Both CaO and SiO2 increases the 
compressive strength of concrete though SiO2 has to be limited relative to CaO in order not to negatively affect setting time. The 
optimum amount of nano-SiO2 is still unknown because of the fact that the SiO2 used in different studies are of different types with 
different particle size, specific surface area and associated production method[14]. In addition, uniform dispersion of SiO2 in 
cementitious materials is another issue. The effect of SiO2  include acting as a filler, nucleation and improving the microstructure and 
early age compressive strength of the cement.Higher compressive strength depics a concrete with a more compact matrix and a low 
ingress rate of chloride ions for the chloride induced corrosion mechanism and hence cement with a higher amount of lime and silicon 
dioxide will have a smaller critical penetration depth of rust and a low rate of corrosion.  
b) Effect of CaO/SiO2 on the critical penetration depth of rust and the rate of corrosion 
The ratio of lime (CaO) to silicon dioxide (SiO2) contents in ordinary Portland cement should be greater than 2. The restriction on the 
ratio of lime to silicon dioxide [14] is to ensure that the quantity of silicon dioxide is considerably lower than that of lime so that the 
setting of concrete is not inhibited and the higher ratio increase the compressive strength and a smaller critical penetration depth of 
rust and lower corrosion is expected. The lime-silicon dioxide ratio for cement samples X, Y,and Z were 3.61,2.71 and 3.0 
respectively. 
c) Effect of SO3 on the critical penetration depth of rust and the rate of corrosion 
The amount of SO3 in all the cement brands were within the acceptable limit.SO3 controls the setting time of cement to avoid flash set. 
Kosmatka et al, (1991). Slower setting results in greater compressive strength to the set mass and smaller critical penetration depth and 
slower rate of corrosion. 
c)  Effect of MgO on the critical penetration depth of rust and the rate of corrosion 
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The quantity of magnesium oxide (MgO) in ordinary Portland cement should not exceed 5% [10]. All the cement samples satisfied 
this requirement with 1.76%, 1.04% and 0.57% for cement samples X, Y and Z respectively. Magnesium oxide contributes to the 
colour of cement and hardness of the resulting concrete. If the quantity of MgO is in excess of 5 percent, cracks will appear in 
concrete and which may affect the rate of corrosion by generating spots for penetration of chloride ions in concrete. 
d) Effect of Chloride Content on the critical penetration depth of rust and the rate of corrosion 
The chloride content in ordinary Portland cement should be less than 0.4%. All the cement samples in this work satisfied this 
requirement. Higher amounts of chloride in the cements will contribute to the bound chloride and subsequently to the total amount 
available for electrochemical reactions in corrosion due to chloride mechanism and subsequently increase the critical penetration depth 
and the rate of corrosion. 
e). Effect of Al2O3 Content on the critical penetration depth of rust and the rate of corrosion 
The quantity of aluminum oxide in all the brands was within the acceptable limits. An increase in the Al2O3  results in an increase in 
the time for the initial and final sets and hence an increase in compressive strength resulting in a smaller critical penetration depth and 
a lower rate of corrosion. 

4.2 Aggregates 
4.2.1 Properties of aggregates 

Various tests were carried out on the aggregates to determine their suitability for the research. Water soluble chlorides ions percent 
were found to be zero in fine aggregates, 0.002 % in coarse aggregates all less than 0.03% acceptable in compliance with BS EN 
12620: 2002.Table 4.2 and Table 4.3 show the physical and mechanical properties of the aggregates used while graph 4.1 and graph 
4.2 show the gradation of the aggregates. 
 

Table 4.2:Physical properties of  aggregates used in the study 

Material Specific gravity Absorption % Silt content % Max Size 
Fine aggregates 2.6 1.8 7.4 4.0 
Coarse aggregates 2.6 0.3 0 20.0 

 
Table 4.3: Mechanical properties carried on coarse aggregates. 
Test Size of aggregates 

mm 
Crushing value % Impact 

Value % 
Flakiness 
index % 

Loss Angeles Abrasion 
Value % 

Result 5-20 18 8 35 20 
 

 
Graph 4.1 Gradation of Coarse aggregates 
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Graph4.2: Gradation of fine aggregates 

 
4.2.1 Effect of Properties of aggregates on critical penetration depth of rust and the rate of corrosion 

The physical properties, mechanical properties and gradation of aggregates directly affect the compressive strength and fracture 
energy. Table 4.2 and 4.3 show the physical and mechanical properties of the materials used. Figure 4.1 and 4.2 show the gradation of 
the aggregates as well graded which results in a compact matrix of the resulting concrete and subsequently an influence in the critical 
penetration depth of rust and the rate of corrosion. In this research there was no variation in the aggregates used. 
 

4.3 Hardened properties of concrete 
Table 4.4 shows the compressive strength of the brands of cement used. 
 
 
 
                                                             Table 4.4 Results of Average Compressive strength with time 

SN Cement 
Brand 

Compressive Strength in N/mm2 
7days 14 days 28 days 

1. CemX 25.81 40.28 41.29 
2. CemY 36.379 39.23 44.89 
3. CemZ 34.81 36.26 41.09 

 
4.3.2 Effect of hardened properties of concrete on the critical radius loss and the rate of corrosion 

From the results of table 4.4,the compressive strength of the concrete reduced with use of cement brand Y,X and Z respectively.This 
effectively affectively reduces the rate of ingress of chloride ions and the critical penetration depth of rust the rate of corrosion. 

4.4 Accelerated corrosion 
Table 4.5 shows the result of accelerated corrosion while table 4.6 shows the relationship between compressive strength, critical 
penetration depth of rust and the rate of corrosion. 
                                  Table 4.5 Measurement of Electrode current with time 

Brand of Cement CemX CemY CemZ 
Date Cast 30.09.2017 02.10.2017 03.2010.2017 
Start of accelerated corrosion 29.10.2017 31.10.2017 01.11.1717 
Current at Immersion Anode 290mA 150mA 190mA 

Cathode 269mA 140mA 140mA 
Current after 30 days Anode 269mA 140mA 140mA 

Cathode 240mA 140mA 160mA 
Current at 0.1mm crack Anode 90mA 95mA 85mA 

Cathode 98mA 98mA 88mA 
Duration of crack of 
0.1mm 

 109 days 115 days 106 days 

Δm [(M x I x t)/(n x F)],   246 grams 274grams 226 grams 
Δmactual  1.06grams 0.649grams 1.15grams 
Average surface area  1100mm2 786 mm2 1162mm2 
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corroded,(A) 
Theoretical Critical radius 
loss Xcrit. 

 28mm 44mm 25mm 

Actual Critical radius loss 
Xcrit. 

 0.12mm 0.105mm 0.13mm 

Rate of corrosion mm/yr  0.41 0.36 0.43 
 
          
                              Table 4.6 Relationship between the compressive strength, actual critical 

radius loss and the rate of corrosion  
 

SN Cement 
Brand 

Compressive Strength  
in N/mm2 

Actual critical 
radius loss(mm) 

Rate of  
Corrosion(mm/yr) 

7days 14 days 28 days 
1. Cem X 25.81 40.28 41.29 0.12 0.41 
2. Cem Y 36.379 39.23 44.89 0.105 0.36 
3. Cem Z 34.81 36.26 41.09 0.13 0.43 

 
 
From tables 4.5 and 4.6 the following can be noted that samples with the highest compressive strength, took the longest period for a 
crack of 0.1mm to be reached in accelerated corrosion, the lowest critical penetration radius and rate of corrosion and the converse is 
also true.This results also confirm the trend expected from the chemical compounds in the Cem X,Cem Y and Cem Z.  
In higher compressive strengths the capillary pore spaces are smaller and successfully reduce the rate of ingress of surface chloride to 
the rebar/concrete interface. Thus, the diffusion of chloride ions will drop sharply with increased strength and exposure time reducing 
the critical penetration depth and the rate of corrosion. 
 

5. CONCLUSION 
This research investigated the effect of selected cement brands in Kenya on the critical penetration depth of rust and the rate of 
corrosion. The chemical composition of the brands of cement show a marked variation in chemical composition whose effect in 
compression strength linearly correlate with the critical penetration depth of rust and the rate of corrosion.  From the results, for 
achieving a crack width of 0.1mm in the same accelerated corrosion setup, there is a linear variation in the critical penetration depth of 
rust and the rate of corrosion for the selected brand of cement.  
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Abstract: 

    We investigate some structure properties of certain valued functions spaces by using new basis definitions of  Banach 
spaces. We show that  the space ℓ∞ has a relative basis and so has an approximation property. Further  the linear subspace  
𝑃(𝔹,𝑋) of  ℓ∞(𝔹,𝑋) with a precompact rang has an 𝑋 – Schauder basis. We prove  that the Series of ℂ – Schauder basis of ℓ∞is 
not unconditional. 

Key words: investigation, functional analysis, Banach spaces, oprator space, approximation, relative basis, unconditional.  

1.Introduction: 

      Investigation of structural properties of some vector-valued function spaces often requires generalizations of classical 
topics of functional analysis. A recent example, for instance, is presented in [1,16] concerning extension of the classical adjoint 
operator notion. We used the new definition of adjoint in the characterization of some space of operators between certain vector-
valued Banach function spaces. An important tool in such studies, and in structural and geometric investigations of classical 
Banach spaces, is the basis notion. For example, if 𝑌 is an arbitrary Banach space then the operator space ℒ(ℓ1,𝑌) is equivalent, 
by the mapping 𝑢 → {𝑢(𝑒𝑛)}, to the space 

ℓ∞(𝑌) =  �{𝑦𝑛} ⊂ 𝑌: sup
1≤𝑛<∞

‖𝑦𝑛‖ < ∞�, 

endowed with the norm ‖{𝑦𝑛}‖ =  sup1≤𝑛<∞‖𝑦𝑛‖ < ∞ where {𝑒𝑛} the unit vector basis of  ℓ1[2]. But, in spaces having no basis, 
these kind properties, and some important topics such as approximation property, separability, representation of operators and 
every topic in which the bases are used, can not  be  investigated thoroughly. In particular, in the representations of the spaces of 
continuous linear operators on some Banach spaces, bases play a crucial role. However, we see that this important tool doesn‘t 
exist in vector-valued function spaces in general. So one needs often an extended definition of Schauder bases, including a larger 
scale of these spaces. A natural question arising in this point is "what is the characterization of the operators on the Banach 
function spaces 𝜆(𝔸,𝑋)?" where 𝜆 is the any of the 𝑐0 or ℓ𝑝, 𝑝 ≥ 1, 𝔸 is an infinite set, 𝑋 is a Banach space and the definitions of 
the spaces 𝜆(𝔸,𝑋) are given in the following. We presented a particular answer to these questions in [3], a primitive form of this 
work. However, our further studies on the work bring more complete, and larger, definition of new basis notion, to our minds. By 
the novelty of the new definition, we prove that ℓ∞, a nonseparable space, has a relative basis, and so we deduce a result, that it 
has approximation property. Note that 𝑃(𝔹,𝑋) =  ℓ∞(𝔹,𝑋) for some finite-dimensional space 𝑋. 

2.The unconditional bases: 

      Geometric and other structural properties of the vector-valued function spaces have been studied intensively in the last twenty 
years. In particular, the space of all bounded 𝑋-valued functions can be found. Some important references on ℓ∞(𝔸,𝑋) are [4-8]. 
In general, these spaces have derived properties with 𝑋. For example, there are many examples [5, 7], of normed spaces of 
ℓ∞(𝔸,𝑋) which are barrelled. Further, Ferrando and Lüdkovsky,[9] have considered the function space 𝑐0(𝔸,𝑋) which is an 
important extension of  the classical Banach space 𝑐0 and proved that 𝑐0(𝔸,𝑋) is either barrelled, ultrabornological or unordered 
baire-like if and only if 𝑋 is, respectively. An analogous result for the 𝑋-valued sequence space 𝑐0(𝑋) =  𝑐0(ℕ,𝑋) was obtained 
earlier  by Mendoza [10]. In [11], for a locally convex space 𝑋, we deal with the function spaces ℓ1(𝔸,𝑋) and 𝑐0(𝔸,𝑋) and study 
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some geometric and structural properties of them. This work may also be considered as a contribution to the efforts on the 
structural investigation of these vector-valued function spaces. 

        For normed spaces 𝑋  and 𝑌 over ℂ,ℒ(𝑋,𝑌) denotes the space of all continuous linear operators from 𝑋  into 𝑌  while 
ℒ(𝑋 ) =  ℒ(𝑋,𝑋) and 𝑋∗ denotes the continuous dual of 𝑋. Further, we denote by 𝐵𝑋 and 𝑆𝑋 the closed unit ball and sphere of 𝑋, 
respectively. 

        Let us now introduce the notion of (unordered) infinite sums in Banach Space. Let 𝔸 be an infinite set, { 𝑥𝑎𝜀:𝑎𝜀 ∈ 𝔸 } be a 
family of vectors in a normed space 𝑋 and let ℱ denote the family of all finite subsets of 𝔸. ℱ is directed by the inclusion relation 
⊆ and, for each 𝐹 ∈ ℱ, we can form the finite sum 𝑆𝐹 = ∑ 𝑥𝑎𝜀𝑎𝜀 ∈𝐹 . If the net (𝑆𝐹: ℱ) converges to some 𝑥 in 𝑋, then we say that 
the family { 𝑥𝑎𝜀:𝑎𝜀 ∈ 𝔸 } is summable, or that the sum ∑ 𝑥𝑎𝜀𝑎𝜀 ∈𝔸  exists, and we write ∑ 𝑥𝑎𝜀𝑎𝜀 ∈𝔸 = 𝑥 in 𝑋. We mean by the 
convergence of the net (𝑆𝐹: ℱ) to 𝑥 in 𝑋 that, for each 𝜀 > 0, there exists an 𝐹0 =   𝐹0(𝜀) ∈ ℱ such that ‖𝑆𝐹 −  𝑥‖ < 𝜀 whenever 
𝐹0 ⊆ 𝐹. The definition of summable family does not involve any ordering of the index set  , and we may therefore say that the 
notion of a sum thus defined is commutative(unconditional). In case 𝔸 =  ℕ, that the family { 𝑥𝑛:𝑛 ∈ ℕ } is summable to 𝑥 is 
equivalent to that the series ∑ 𝑥𝑛𝑛 ∈ ℕ  is unconditio nally convergent to 𝑥. Note that a series ∑ 𝑥𝑛𝑛 ∈ ℕ  in a Banach space is said to 
be unconditionally convergent if and only if, for each permutation 𝜎  of ℕ , ∑ 𝑥𝜎(𝑛)𝑛 ∈ ℕ  is convergent. The definition of a 
convergent series essentially involves the order structure of ℕ. If the series ∑ 𝑥𝑛𝑛 ∈ ℕ  is convergent, and if  𝜎 is a permutation of 
ℕ, then the series ∑ 𝑥𝜎(𝑛)𝑛 ∈ ℕ  may not be convergent, that is, { 𝑥𝑛:𝑛 ∈ ℕ } may not be summable [12]. Hence, summability of the 
family {𝑥𝑛:𝑛 ∈ ℕ } in 𝑋  is stronger than the convergence of the series ∑ 𝑥𝑛𝑛 ∈ ℕ  in this sense.  

        Let a family { 𝑉𝑎𝜀:𝑎𝜀 ∈ 𝔸 } of topological spaces be given. The product ∏𝑎𝜀∈ 𝔸𝑉𝑎𝜀 is the set of all functions 𝑥 ∶  𝔸 → ⋃𝑉𝑎𝜀 
such that 𝑥(𝑎𝜀) ∈ 𝑉𝑎𝜀, for each 𝑎𝜀 ∈ 𝔸. Usually, we use the notation 𝑥𝑎𝜀 for 𝑥(𝑎𝜀) since it is more convenient. By 𝑉𝔸 we mean 
∏𝑎𝜀∈ 𝔸𝑉𝑎𝜀 with 𝑉𝑎𝜀 = 𝑉 for each 𝑎𝜀 ∈ 𝔸. Let us define 𝑃𝑎𝜀 = ∏𝑎𝜀∈ 𝔸𝑉𝑎𝜀 → 𝑉𝑎𝜀 by 𝑃𝑎𝜀(𝑥) = 𝑥𝑎𝜀. This is called the projection on 
the 𝑎𝜀-th factor – or briefly, it is called 𝑎𝜀-th projection.   

       Let 𝑋 be a normed space over ℂ. Some important linear subspaces of 𝑋𝔸 are given as follows. The space ℓ∞(𝔸,𝑋) is the 
linear space of all functions 𝑥: 𝔸 → 𝑋 such that 

sup{�𝑥𝑎𝜀� ∶ 𝑎𝜀 ∈𝔸 } < ∞. 

Moreover, ℓ∞(𝔸,𝑋) is a normed space with the sup-norm 

‖𝑥‖∞ = sup {�𝑥𝑎𝜀� ∶ 𝑎𝜀 ∈𝔸 }. 

We denote by ℓ∞(𝔸,𝑋), 1 ≤ 𝑝 < ∞, the set of all functions 𝑥: 𝔸 → 𝑋 such that   {�𝑥𝑎𝜀�
𝑝 ∶ 𝑎𝜀 ∈𝔸 } is summable, i.e.,      

��𝑥𝑎𝜀�
𝑝

𝑎𝜀∈ 𝔸

< ∞, 

and it is a normed space with the norm:  

�𝑥𝑎𝜀�𝑝 = �� �𝑥𝑎𝜀�
𝑝

𝑎𝜀∈ 𝔸

�

1/𝑝

 

Further, the function space 𝑐0(𝔸,𝑋) is the linear space of all functions 𝑥: 𝔸 → 𝑋 such that, for each 𝜀 > 0, the set 

{𝑎𝜀 ∈ 𝔸: �𝑥𝑎𝜀� > 𝜀 } 

is finite or empty. It is a normed space with the sup norm. These function spaces are Banach spaces if and only if 𝑋 is a Banach 
space. Moreover, if 𝔸 is a directed set then 𝜆(𝔸,𝑋), 𝜆 =  ℓ∞, 𝑐0 or ℓ𝑝, is a linear space of all nets with corresponding property. 
They are usually denote by 𝜆(𝑋) in the case 𝔸 =  ℕ and are called 𝑋- valued sequence spaces. 

3.The Relative bases & projection: 

Definition (1): 

      Let 𝑋 and 𝑌 be Banach spaces and 𝔸 be a set. A family {𝜂𝑎𝜀:𝑎𝜀 ∈𝔸 } of continuous linear functions 𝜂𝑎𝜀:𝑌 → 𝑋 is called 𝑌- 
basis for 𝑋 if the following condition is satisfied. There exists a direct subset 𝔇(by some relation 𝜂𝑎𝜀 ≪) of ℱ satisfying the 
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property; for each 𝑎𝜀 ∈ 𝔸  there is some 𝐹 ∈ 𝔇  such that 𝑎𝜀 ∈ 𝐹 , and there exists a unique family {𝑅𝑎𝜀:𝑎𝜀 ∈𝔸 }  of linear 
functions 𝑅𝑎𝜀 from 𝑋 onto 𝑌 such that, for each 𝑥 ∈ 𝑋, the net (𝜋𝐹(𝑥): 𝔇,≪) converges to 𝑥 in 𝑋 where 

𝜋𝐹(𝑥) =  � (𝜂𝑎𝜀 ∘ 𝑅𝑎𝜀)(𝑥)
𝑎𝜀 ∈𝐹

, 

for each 𝐹 ∈ 𝔇, and ℱ is the family of all finite subsets of the index set 𝔸. furthermore, {𝜂𝑎𝜀} is called 𝑎 Y- Schauder basis for X 
whenever each 𝑅𝑎𝜀 is continuous . 

Definition (2):  

       The 𝑌-basis {𝜂𝑎𝜀:𝑎𝜀 ∈𝔸 } in the definition is called unconditional whenever 𝔇 =  ℱ with the inclusion relation ⊆.   

Definition (3): 

        The family {𝑅𝑎𝜀:𝑎𝜀 ∈𝔸 } is called associate family of functions (A.F.F.) to the 𝑌-basis {𝜂𝑎𝜀:𝑎𝜀 ∈𝔸 }.  

        Let {𝜂𝑎𝜀:𝑎𝜀 ∈𝔸 } be a 𝑌- basis for 𝑋. Clearly, the finite summation 𝜋𝐹(𝑥) defines an operator 𝜋𝐹(𝑥) defines an operator 𝜋𝐹 
on 𝑋 for each 𝐹 ∈ 𝔇. This operator is called 𝐹- projection on 𝑋 corresponding 𝑌- basis and it is continuous whenever {𝜂𝑎𝜀} is a 
𝑌- Schauder bases.  

Theorem (4): 

       Let 𝔹 be a set and 𝑋 be a Banach space. Then ℓ𝑝(𝔹,𝑋) and 𝑐0(𝔹,𝑋) have unconditional 𝑋-Schauder bases. 

Proof: 

       Take 𝔸 = 𝔹 in the definition and define 

I𝑎𝜀:𝑋 → 𝜆(𝔸,𝑋), 𝜆 = 𝑐0 or ℓ𝑝, 

By I𝑎𝜀(𝑡) = 𝑦 such that 𝑦𝛿 = 𝑡, if  𝛿 = 𝑎𝜀 otherwise 𝑦𝛿 = 0. Then the family { I𝑎𝜀:𝑎𝜀 ∈ 𝔸 } is an unconditional 𝑋-Schuader basis 
for 𝜆(𝔸,𝑋) . We prove  the assertion  only for 𝑐0(𝔸,𝑋)  since the proof for ℓ𝑝(𝔸,𝑋)  almost is the same. Take the family 
{ R𝑎𝜀:𝑎𝜀 ∈ 𝔸 } as  

 R𝑎𝜀: 𝑐0(𝔸,𝑋 ) → 𝑋;      𝑅𝑎𝜀(𝑥) =   𝑃𝑎𝜀(𝑥) =  𝑥𝑎𝜀, 

 and 𝔇 =  ℱ, directed by the inclusion ⊆. Then we must show that the net   (𝜋𝐹(𝑥) ∶ ℱ) converges to 𝑥 in 𝑐0(𝔸,𝑋) where 

𝜋𝐹(𝑥) =  � (𝐼𝑎𝜀 ∘ 𝑃𝑎𝜀
𝑎𝜀 ∈𝐹

)(𝑥) =   � 𝐼𝑎𝜀(𝑥𝑎𝜀
𝑎𝜀 ∈𝐹

). 

For some 𝑥 ∈ 𝑐0(𝔸,𝑋), 𝜋𝐹(𝑥) is the function 𝑥𝐹 such that 𝑥𝐹(𝑎𝜀) = 𝑥𝑎𝜀 if 𝑎𝜀 ∈ 𝐹 and  𝑥𝐹(𝑎𝜀) = 0 if  𝑎𝜀 ∉ 𝐹. Now, consider an 
arbitrary 𝜀 > 0. We must find a finite subset 𝐹0 = 𝐹0(𝜀) ∈ ℱ such that, for each finite 𝐹 ⊇ 𝐹0, 

‖𝑥 − 𝑥𝐹‖∞ ≤ 𝜀.  

Since the set { 𝑎𝜀 ∈ 𝔸: �𝑥𝑎𝜀� > 𝜀 } is finite or empty, taking 𝐹0 as 

𝐹0 =  { 𝑎𝜀 ∈ 𝔸: �𝑥𝑎𝜀� > 𝜀 }, 

we have 

‖𝑥 − 𝑥𝐹‖∞ =  ��𝑥𝑎𝜀: 𝑎𝜀 ∈ 𝔸 − 𝐹��
∞
≤ 𝜀, 

for each finite 𝐹 ⊇ 𝐹0. 

       For the uniqueness of  the family {𝑃𝑎𝜀} suppose 

 � (𝐼𝑎𝜀 ∘ 𝑃𝑎𝜀
𝑎𝜀 ∈𝐹

)(𝑥) =   � (𝐼𝑎𝜀 ∘ 𝑅𝑎𝜀
′

𝑎𝜀 ∈𝐹

)(𝑥). 
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and  

𝜋𝐹∘ (𝑥) =  ∑ (𝐼𝑎𝜀 ∘ (𝑃𝑎𝜀𝑎𝜀∈𝐹 −  𝑅𝑎𝜀
′ ))(𝑥),  𝐹 ∈ ℱ 

Remember that 

‖𝜋𝐹∘ (𝑥)‖∞ =  sup𝑎𝜀 ∈𝐹��𝑃𝑎𝜀 −  𝑅𝑎𝜀
′ �(𝑥)� and ‖𝜋𝐹∘ (𝑥)‖∞ ≤ ‖𝜋𝐺∘ (𝑥)‖∞ 

for 𝐹 ⊆ 𝐺. Since  

lim
𝐹∈ ℱ

‖𝜋𝐹∘ (𝑥)‖∞ = 0, 

We have that �𝑃𝑎𝜀 −  𝑅𝑎𝜀
′ �(𝑥) = 0 for each 𝑎𝜀 and for every 𝑥 ∈ 𝑐0(𝔸,𝑋). 

This implies, 𝑃𝑎𝜀 = 𝑅𝑎𝜀
′  for each 𝑎𝜀.  

     Further, each 𝑃𝑎𝜀 is continuous because �𝑥𝑎𝜀� ≤ ‖𝑥‖∞. 

Theorem (5):    

    Let 𝔹 be a set and 𝑋  be a Banach space. Then the linear subset 𝑃(𝔹, X) of  ℓ∞(𝔹, X) of all those functions with precompact 
range has an 𝑋-Schauder basis. 

Proof: 

      Take 𝔸 = 2𝔹 in the definition and define 

𝜇𝑎𝜀:𝑋 → 𝑃(𝔹, X), 

for each 𝛼 ∈ 𝔸 (𝛼 ⊆ with some desinguished point ℎ𝑎𝜀) by 

𝑎𝜀(𝑡) =  ∑ I𝑎𝜀(𝑡)𝑎𝜀 ∈𝑎𝜀 , for 𝑡 ∈ 𝑋, 

where I𝑎𝜀(𝑡) = 𝑦 such that 𝑦𝛿 = 𝑡 if  𝛿 = 𝑎𝜀 other wise 𝑦𝛿 = 0. Then the family { 𝜇𝛼: 𝛼 ∈ 𝔸 } is an 𝑋-Shuader basis for 𝑃(𝔹, X). 
Describe 𝔇 as the set of all finite partition of 𝔹. It is obviously a subfamily of  ℱ, the family of all finite subsets of  𝔸 = 2𝔹, and 
𝔇 is directly by the relation 𝜌1 ≪ 𝜌2, meaning that each 𝛼′ ∈ 𝜌2 is included in some 𝛼 ∈ 𝜌1, where 𝜌1 = (𝛼1 ,𝛼2, … ,𝛼𝑛) and 
𝜌2 = (𝛼′1 ,𝛼′2, … ,𝛼′𝑛)  are partitions of  𝔹  with distinguished points ℎ𝑖 ∈ 𝛼𝑖  and ℎ′𝑗 ∈ 𝛼′𝑗 , respectively. Take the family 
{ 𝑅𝛼: 𝛼 ∈ 𝔸 } as 

𝑅𝛼: 𝑃(𝔹, X) → 𝑋;   𝑅𝛼(𝑥) = 𝑥ℎ𝛼 

Then it isn't hard to show that the net (𝜋𝜌(𝑥): 𝔇) converges to 𝑥 in 𝑃(𝔹, X) where 

𝜋𝜌(𝑥) = �(𝜇𝛼
𝛼 ∈𝜌

∘ 𝑅𝛼)(𝑥) =  �𝜇𝛼
𝛼 ∈𝜌

�𝑥ℎ𝛼�. 

Uniqueness is similar to that of the previous result. 

     Further, each 𝑅𝛼is continuous. 

Since for a finite-dimensional space 𝑋, one has 𝑃(𝔹, X) =  ℓ∞𝑃(𝔹, X)  then we have the following corollary.    

Corollary (6):    

      The family 

𝜇𝛼: ℂ → ℓ∞;   𝜇𝛼(𝑡) = 𝑡.𝑋𝛼, 

is a ℂ- Schauder basis for ℓ∞, where 𝑋𝛼 is the characteristic function of 𝛼 ⊆ ℕ. 

Proof: 
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       Take  𝔹 =  ℕ and X =  ℂ from theorem (5) above. Then 

𝜋𝜌(𝑥) = �(𝜇𝛼
𝛼 ∈𝜌

∘ 𝑅𝛼)(𝑥) =  �𝑋𝛼
𝛼 ∈𝜌

. 𝑥ℎ𝛼 , 

and converges to 𝑥 in ℓ∞. 

Theorem(7): 

        The ℂ- Schauder basis of ℓ∞ determined in Corollary (6) is not unconditional.  

Proof: 

      Let 𝔸 = 2ℕ  and 𝔇 =  ℱ  with the inclusion relation ⊆. We will show that the net (𝜋𝜌(𝑥) ∶  ℱ ) doesn’t converge to 𝑥  for  
𝑥 = (1,1, … ) ∈ ℓ∞. Consider the chain 𝒞 = (𝐹1,𝐹2, … ) with 

        𝐹1 { {1}} 

         𝐹2 { {1}, {1,2} } 

       𝐹3 { {1}, {1,2}, {1,2,3}} 

        ⋮ 

in (ℱ,⊆). Then the subnet ( 𝜋𝜌(𝑥): 𝒞)(a sequence, in fact) of (𝜋𝐹(𝑥): ℱ)    isn’t convergent to 𝑥. Indeed, for 𝐹 ∈ 𝒞, 

𝜋𝐹(𝑥) = �(𝜇𝛼
𝛼 ∈𝐹

∘ 𝑅𝛼)(𝑥) 

= �𝑋𝛼
𝛼 ∈𝜌

�𝑥ℎ𝛼� =   �𝑋𝛼
𝛼 ∈𝜌

 

= (|𝐹| , |𝐹| − 1 , … , 1,0,0, … ) 

where |𝐹| is the cardinality of 𝐹. Hence, 

lim
𝐹 ∈𝒞

‖𝑥 −  𝜋𝐹(𝑥)‖∞ ≠ 0, 

 This implies (𝜋𝐹(𝑥): ℱ) ↛ 𝑥 in ℓ∞. 

Theorem(8): 

         Let 𝑋 be a Banach space for which a family {𝜂𝑎 ∶ 𝑎𝜀 ∈ 𝔸} is a 𝑌-basis for some separable Banach space 𝑌. Then, 𝑋 is 
separable if 𝔸 is countable. 

Proof: 

      Let 𝔸 be countable and 𝑊 be a countable dense subspace of  𝑌. Then the set  ⨁𝑎𝜀∈𝔸 𝜂𝑎𝜀(𝑊) of all finite sums of the form 
∑ 𝜂𝑎𝜀(𝑦𝑎𝜀)𝑎𝜀∈𝐹  with 𝐹 finite and 𝑦𝑎𝜀 ∈ 𝑊 for every 𝑎𝜀 ∈ 𝐹 is a countable dense subspace of 𝑋 since the image of countable sets 
under a function is also countable, and a union of a countable family of countable sets is countable. Furthermore, for some 𝑥 ∈ 𝑋 
there exist a net � 𝑥𝛿

𝑎𝜀  �
𝛿
 in 𝑊 such that  𝑥𝛿

𝑎𝜀 → 𝑅𝑎𝜀(𝑥) in 𝑌. So  

𝜂𝑎𝜀( 𝑥𝛿
𝑎𝜀)  → (𝜂𝑎𝜀 ∘ 𝑅𝑎𝜀)(𝑥) 

in 𝑋 for each 𝑎𝜀 ∈ 𝔸. This implies 

� 𝜂𝑎𝜀� 𝑥𝛿
𝑎𝜀  � →

𝑎𝜀∈𝐹

��𝜂𝑎𝜀 ∘ 𝑅𝑎𝜀�(𝑥) =  𝜋𝐹
𝑎𝜀∈𝐹

(𝑥),   for each 𝐹 ∈ 𝒟. 

          Hence each neighborhood 𝑈𝜋𝐹(𝑥) of  𝜋𝐹(𝑥) includes an element ∑ 𝜂𝑎𝜀� 𝑥𝛿
𝑎𝜀  �𝑎𝜀∈𝐹   of  ⨁𝑎𝜀∈𝔸 𝜂𝑎𝜀(𝑊). On the other hand, 

each neighborhood 𝑈𝑥 of  𝑥 includes a neighborhood  𝑈𝜋𝐹0(𝑥) of some  𝜋𝐹0(𝑥) since the net (𝜋𝐹(𝑥),𝒟) converges to 𝑥 in 𝑋 where 
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𝒟 ⊂ ℱ is a directed family (by some relation≪) corresponding to the basis {𝜂𝑎𝜀: 𝑎𝜀 ∈ 𝔸 }. Consequently, 𝑈𝑥 includes an element 
of ⨁𝑎𝜀∈𝔸 𝜂𝑎𝜀(𝑊). This shows that ⨁𝑎𝜀∈𝔸 𝜂𝑎𝜀(𝑊) is dense in  𝑋.  

Theorem (9): 

      Let 𝑋 be a Banach Space and {𝜂𝑎𝜀: 𝑎𝜀 ∈ 𝔸 } be a 𝑌-basis for 𝑋 with some Banach space 𝑌. Then, 𝑋 is linearly homeomorphic 
with a subspace 𝑍 of  𝑌𝔸 such that {𝐼𝑎𝜀: 𝑎𝜀 ∈ 𝔸 } is a 𝑌-basis for 𝑍 where 𝐼𝑎𝜀 is defined by 𝐼𝑎𝜀(𝑡) =  𝜔 such that  

𝜔(𝑏) =   �𝑅𝑎𝜀
(𝑥), for some 𝑥 ∈ 𝑋 , 𝑖𝑓 𝑎𝜀 = 𝑏           

 0 ,             other wise                                        
� 

and { 𝑅𝑎𝜀} is the 𝐴.𝐹.𝐹. to the 𝑌- basis {𝜂𝑎𝜀}. Further {𝜂𝑎𝜀} is 𝑌-Schauder basis if and only if {𝐼𝑎𝜀} is. 

Proof:   

      Let 𝑍 = {𝑧 ∈ 𝑌𝔸: 𝑧𝑎𝜀 = 𝑅𝑎𝜀(𝑥) for some x ∈ X, } 

and define 𝑇:𝑋 → 𝑍 by 𝑇𝑋 = 𝑧. Clearly 𝑇 is a linear isomorphism. Further, by imposing on 𝑍 the quotient topology 𝒬𝒯 by the 
operator 𝑇, we identified 𝑋 with 𝑍 topologically since 𝑇 is continuous in 𝒬𝒯. Moreover,     

𝑧 = 𝑇𝑋 =  ��𝑇 ∘ 𝜂𝑎𝜀 ∘ 𝑅𝑎𝜀�(𝑥)
𝑎𝜀∈𝐹

=  � (𝑇 ∘ 𝜂𝑎𝜀) �𝑅𝑎𝜀(𝑥)�
𝑎𝜀∈𝐹

 

=  ��𝑇 ∘ 𝜂𝑎𝜀��𝑧𝑎𝜀�
𝑎𝜀∈𝐹

=  ��𝑇 ∘ 𝜂𝑎𝜀 ∘ 𝑃𝑎𝜀)(𝑧� =  ��𝐼𝑎𝜀 ∘ 𝑃𝑎𝜀)(𝑧� 
𝑎𝜀∈𝐹𝑎𝜀∈𝐹

 

where 𝑃𝑎𝜀 is the 𝑎𝜀-th – projection on the product space 𝑌𝔸 and 𝐼𝑎𝜀 = 𝑇 ∘ 𝜂𝑎𝜀. Hence {𝐼𝑎𝜀} is a 𝑌- basis. Further, 𝑃𝑎𝜀 is continuous 
from (𝑍;𝒬𝒯) to 𝑌 if and only if  𝑅𝑎𝜀 is continuous from 𝑋 to 𝑌.   

Corollary(10): 

      The series of  ℂ-Schauder basis of  ℓ∞ is not unconditional.  

Proof: 

      Let 𝔸 = 2ℕ  and 𝔇 =  ℱ  with the inclusion relation ⊆ . We will show that the series of  net (∑ 𝜋𝜌(𝑥𝑖)𝑛
𝑖=1 ∶  ℱ)  doesn’t 

converge to ∑ 𝑥𝑖𝑛
𝑖=1  for  𝑥𝑖 = (1,1, … ) ∈ ℓ∞. Consider the chain stated in Theorem (7), then the series of subnet (∑ 𝜋𝜌(𝑥𝑖)𝑛

𝑖=1 ∶
 𝒞) of  (∑ 𝜋𝜌(𝑥𝑖)𝑛

𝑖=1 ∶  ℱ) is not convergent to ∑ 𝑥𝑖𝑛
𝑖=1 . Therefore 𝐹� ∈ 𝒞, 

�𝜋𝐹�(𝑥𝑖)
𝑛

𝑖=1

=  ��(𝜇𝛼
𝛼 ∈𝐹�

∘ 𝑅𝛼)(𝑥𝑖)
𝑛

𝑖=1

 

 =  ��𝑋𝛼
𝛼 ∈𝜌

𝑛

𝑖=1

�(𝑥𝑖)ℎ𝛼� =   �𝑋𝛼
𝛼 ∈𝜌

 

= (�𝐹�� , �𝐹�� − 1 , … , 1,0,0, … ) 

where �𝐹�� is the cardinality of 𝐹. Hence, 

lim
𝐹� ∈𝒞

��𝑥𝑖

𝑛

𝑖=1

−  �𝜋𝐹�(𝑥𝑖)
𝑛

𝑖=1

�
∞

≠ 0, 

 This implies that 

�𝜋𝐹�(𝑥𝑖)
𝑛

𝑖=1

: ℱ) ↛�𝑥𝑖 

𝑛

𝑖=1

in ℓ∞. 

      Now, let us introduce relative biorthogonal systems in Banach spaces. 
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Definition (11): 

     Let 𝑋 and 𝑌 be Banach spaces, {𝜂𝑎𝜀: 𝑎𝜀 ∈ 𝔸 } ∈ ℒ(𝑋,𝑌)𝔸  and {𝑅𝑎𝜀: 𝑎𝜀 ∈ 𝔸 } ∈ ℒ(𝑋,𝑌)𝔸. If  𝑅𝑎𝜀 ∘ 𝜂𝑎𝜀 = 𝐼𝑌  for 𝑎𝜀 = 𝑏, and 
𝑅𝑎𝜀 ∘ 𝜂𝑎𝜀 = 0  for 𝑎𝜀 ≠ 𝑏, then the family  

{(𝜂𝑎𝜀 ,𝑅𝑎𝜀): 𝑎𝜀 ∈ 𝔸 } 

is called a 𝑌- biorthogonal system for 𝑋. 

Proposition (12): 

       Let a family {(𝜂𝑎𝜀 ,𝑅𝑎𝜀): 𝑎𝜀 ∈ 𝔸 } be as in the above defntion. Then {(𝜂𝑎𝜀 ,𝑅𝑎𝜀): 𝑎𝜀 ∈ 𝔸 } is a 𝑌- biorthogonal system for 𝑋 if 
and only if  {𝜂𝑎𝜀: 𝑎𝜀 ∈ 𝔸 } is 𝑌-basis for 𝑋 with {𝑅𝑎𝜀} being 𝐴.𝐹.𝐹. to {𝜂𝑎𝜀: 𝑎𝜀 ∈ 𝔸 }. 

Proof: 

    For an arbitrary 𝜈 ∈ 𝑌, 𝜂𝑏(𝜈) ∈ 𝑋, and so 

𝜂𝑏(𝜈) =  ��𝜂𝑎𝜀 ∘ 𝑅𝑎𝜀�(𝜂𝑏(𝜈)
𝑎∈𝔸 

) =  � 𝜂𝑎𝜀[�𝑅𝑎𝜀 ∘ 𝜂𝑏�(𝜈)
𝑎𝜀∈𝔸 

].  

Hence, by the uniqueness of the family { 𝑅𝑎𝜀}, this equality holds if and only if 𝑅𝑎𝜀 ∘ 𝜂𝑏 = 𝐼𝑌  for 𝑎𝜀 = 𝑏, and 𝑅𝑎𝜀 ∘ 𝜂𝑏 = 0, 
𝑎𝜀  ≠ 𝑏.  

       It is well-known that a Banach space having a basis also has the approximation property (AP). However, this depend directly 
on the space 𝑌 here. Note that a Banach space 𝑋 is said to be have AP if, for every compact set 𝐾 in 𝑋 and every 𝜀 > 0, there 
exists an operator 𝑇: 𝑋 → 𝑋 of finite rank (i.e. 𝑇(𝑥) =  ∑ 𝑥𝑖∗𝑛

𝑖=1 (𝑥)𝑥𝑖, for some {𝑥𝑖}𝑖=1𝑛 ⊂ 𝑋 and  {𝑥𝑖∗}𝑖=1𝑛 ⊂ 𝑋∗) so that ‖𝑇(𝑥) −
 𝑥≤𝜀, for every 𝑥∈𝐾.  

Theorem (13): 

      Let 𝑋 be a Banach space having a 𝑌-Schauder basis for some Banach spaces 𝑌. Then 𝑋 has the approximation property if and 
only if 𝑌 has. 

Proof: 

         It follows from Theorem (9) that we may consider 𝑋 to be a subspace of  𝑌𝔸 with the 𝑌-basis {𝐼𝑎𝜀} and with the .𝐹.𝐹. {𝑃𝑎𝜀}. 
Let 𝑋 has the AP and fix some 𝑎𝜀 ∈ 𝔸. Suppose some 𝐾 ⊂ 𝑌 is compact and let 𝜀 > 0. Since 𝐼𝑎𝜀(𝐾)is also compact in 𝑋, there 
exists a finite rank operator 𝑇 on 𝑋 such that 

�𝑇�𝐼𝑎𝜀(𝑦)� −  𝐼𝑎𝜀(𝑦)� ≤ 𝜀 

for every 𝑦 ∈ 𝐾. This implies 

��𝑃𝑎𝜀 ∘ 𝑇 ∘ 𝐼𝑎𝜀�(𝑦) −  𝑦�  =  �(𝑃𝑎𝜀 ∘ 𝑇 ∘ 𝐼𝑎𝜀)(𝑦) −  (𝑃𝑎𝜀 ∘ 𝐼𝑎𝜀)𝑦� 

                                           ≤ �𝑃𝑎𝜀�  �𝑇 �𝐼𝑎𝜀(𝑦)� −  𝐼𝑎𝜀(𝑦) � ≤ 𝜀. 

Hence 𝑃𝑎𝜀 ∘ 𝑇 ∘ 𝐼𝑎𝜀 is the desired finite rank operator (corresponding to 𝐾 and 𝜀). 

        Conversely, let 𝑌 has AP. It isn’t hard to see that any finite direct sum of  Banach spaces has AP if and only if each 
component space has this property. Let 𝐾 ⊂ 𝑋 be compact and 𝜀 > 0. There exists an 𝐹0(𝜀) ∈ 𝒟,𝒟 ⊂ ℱ is a directed family (by 
some relation ≪) corresponding to the 𝑌-basis, such that 

‖𝜋𝐹(𝑥) −  𝑥‖ ≤  𝜀/2, for each �inite F0 ≪ 𝐹 , 

Since the net (𝜋𝐹(𝑥),𝒟) converges to 𝑥 in 𝑋. Further, for each 𝐹 ∈ 𝒟, 𝜋𝐹(𝐾) is a compact subset of ⨁𝑎𝜀∈𝐹𝑌 and so there exists a 
finite rank operator 𝑇 on ⨁𝑎𝜀∈𝐹𝑌 such that 

‖𝑇(𝜋𝐹(𝑥)) −  𝜋𝐹(𝑥)‖ ≤  𝜀/2, 
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for every 𝑥 ∈ 𝐾. Thus, for each finite 𝐹 ⊇ 𝐹0, 

‖(𝑇 ∘ 𝜋𝐹)(𝑥) −  𝑥‖ = �𝑇�𝜋𝐹(𝑥)� −  𝜋𝐹(𝑥) +  𝜋𝐹(𝑥) −  𝑥�  

                                             ≤ �𝑇�𝜋𝐹(𝑥)� −  𝜋𝐹(𝑥)�  +  ‖𝜋𝐹(𝑥) −  𝑥‖ 

≤  
𝜀
2

+ 
𝜀
2

 =  𝜀. 

This implies that each 𝑇 ∘ 𝜋𝐹 such that 𝐹0 ≪ 𝐹 is the desired finite rank operator. 

Corollary (14): 

      The space ℓ𝑝(𝔹,𝑋),𝑃(𝔹,𝑋) of  ℓ∞(𝔹,𝑋) and 𝑐0(𝔹,𝑋) have 𝐴𝑃 whenever 𝑋 has. In particular, ℓ∞, 𝑐0 and ℓ𝑝 have 𝐴𝑃. 

Theorem (15): 

      Let 𝑋 and 𝑌 be a Banach spaces and { 𝜂𝑎𝜀} be a 𝑌-basis for 𝑋. Then  

‖𝑥‖⋄ =  sup
𝐹∈𝒟

{‖𝜋𝐹(𝑥)‖} 

defines a norm on 𝑋, equivalent to the initial norm of 𝑋, and 

‖𝑥‖ ≤ ‖𝑥‖⋄ ≤ 𝐾‖𝑥‖;   𝑥 ∈ 𝑋, 

  for some 𝐾 > 0. 

The proof is quite similar to its classical analogue ([13,2]). 

Example (16): 

     The 𝑋-bases of  ℓ∞(𝔹,𝑋) and 𝑐0(𝔹,𝑋) given in Theorem (4) are monotone. Let us prove the assertion only for 𝑐0(𝔹,𝑋). Fix 
some 𝜈𝑎𝜀 ∈ 𝑆𝑋 and define 𝑥𝑎𝜀: 𝔸 → 𝑋, for some 𝑎𝜀 ∈ 𝔸, by 

𝑥𝑎𝜀(𝑏) =  �  
𝜈𝑎𝜀  , 𝑏 = 𝑎𝜀            
0,   𝑏 ≠ 𝑎𝜀             

� 

Then, for some 𝐹 ∈ 𝒟 containing 𝑎𝜀, we have  

𝜋𝐹(𝑥𝑎𝜀) =  �(𝐼𝑏
𝑏 ∈𝐹

∘ 𝑃𝑏)(𝑥𝑎𝜀) =  𝑥𝑎𝜀 . 

Thus, for some 𝑥𝑎𝜀 ∈ 𝐵𝑐0(𝔹,𝑋), 

‖𝜋𝐹(𝑥𝑎𝜀)‖∞ =  ‖𝑥𝑎𝜀  ‖∞ 

Also, for every 𝑥 ∈ 𝐵𝑐0(𝔹,𝑋), 

‖𝜋𝐹(𝑥)‖∞ =  ��(𝐼𝑏
𝑎 ∈𝐹

∘ 𝑃𝑏)(𝑥𝑎𝜀)�
∞

 

≤  �� (𝐼𝑏
𝑎𝜀 ∈𝔸

∘ 𝑃𝑏)(𝑥)�

∞

=    ‖𝑥‖∞, 

Whence, we have, ‖𝜋𝐹‖ = 1 for each 𝐹 ∈ 𝒟. 

       We now characterize continuous operators on 𝑐0(𝔹,𝑋) as an application of relative bases. These spaces have a fundamental 
role in the theory of operator spaces for 𝔹 =  ℕ, especially in the investigation of the separable extension property (see [14], 
[15]). The techniques used here can be applied to all spaces having a suitable relative basis. 

Theorem (17): 
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        Let 𝔹 be a set and 𝑋 be a Banach space. then, the operator space ℒ(𝑐0(𝔹,𝑋)) is equivalent (isometrically  isomorphic) by the 
mapping 

𝑇 → { 𝑇 ∘ 𝐼𝑎𝜀:𝑎𝜀 ∈ 𝔹 } 

to the Banch space 𝛬, the space of all 𝜑 ∈ ℒ(𝑋, 𝑐0(𝔹,𝑋))𝔹 such that  

sup
g∈𝐵ℓ1(𝔹 ,𝑋∗)

� �g ∘ 𝜑𝑎𝜀� < ∞,
𝑎𝜀 ∈𝔹

 

 endowed with the norm 

‖𝜑‖ =  sup
g∈𝐵ℓ1(𝔹 ,𝑋∗)

� �g ∘ 𝜑𝑎𝜀�
𝑎𝜀 ∈𝔹

 

where { 𝐼𝑎𝜀:𝑎𝜀 ∈ 𝔹 } is the 𝑋-Shauder basis for 𝑐0(𝔹,𝑋) in the Theorem (1). 

Proof:  

    By using the 𝑋-basis { 𝐼𝑎𝜀:𝑎𝜀 ∈ 𝔹 } for 𝑐0(𝔹,𝑋), let us write 𝜑𝑎𝜀 = 𝑇 ∘ 𝐼𝑎𝜀 for some 𝑇 ∈ ℒ(𝑐0(𝔹,𝑋)), and define   

Ψ: ℒ(𝑐0(𝔹,𝑋)) → Λ by =  𝛹(𝑇) =  𝜑 = � 𝜑𝑎𝜀: 𝑎𝜀  ∈ 𝔹�. 

Our first task is to show that Ψ really defines a mapping fromℒ(𝑐0(𝔹,𝑋)) to Λ. Let 𝑇 ∈ ℒ(𝑐0(𝔹,𝑋)) and for some 𝐹 ∈ 𝒟 =  ℱ 
write 

𝜋𝐹′ (𝑥) =  ∑ (𝜑𝑎𝜀𝑎𝜀 ∈𝔸 ∘ 𝑃𝑎𝜀)(𝑥),   𝑥 ∈ 𝑐0(𝔹,𝑋). 

It is continuous linear operator on 𝑐0(𝔹,𝑋) because 𝜋𝐹′ (𝑥) = (𝑇 ∘ 𝜋𝐹)(𝑥) where 𝜋𝐹(𝑥) =   ∑ (𝐼𝑎𝜀𝑎𝜀 ∈𝐹 ∘ 𝑃𝑎𝜀)(𝑥). By taking into  
account the equality 

    𝑐0(𝔹,𝑋)∗ =  ℓ1(𝔹,𝑋∗) 

we have  

sup
g∈𝐵ℓ1(𝔹 ,𝑋∗)

� �g ∘ 𝜑𝑎𝜀�
𝑎𝜀 ∈𝔹

 =   sup
g∈𝐵ℓ1(𝔹 ,𝑋∗)

sup
𝐹∈ 𝒟

� �g ∘ 𝜑𝑎𝜀�
𝑎𝜀 ∈𝐹

 

=  sup
g∈𝐵ℓ1(𝔹 ,𝑋∗)

sup 
𝐹∈ 𝒟  

sup
x∈𝐵𝑐0(𝔹  ,𝑋)

� � �g ∘ 𝜑𝑎𝜀�(𝑥𝑎𝜀)
𝑎𝜀 ∈𝐹

� 

=  sup
𝐹∈𝒟 

sup 
x∈𝐵𝑐0(𝔹  ,𝑋) 

sup
g∈𝐵ℓ1(𝔹 ,𝑋∗)

�g�� 𝜑𝑎𝜀(𝑥𝑎𝜀)
𝑎𝜀 ∈𝐹

�� 

=  sup
𝐹∈𝒟 

sup 
x∈𝐵𝑐0(𝔹  ,𝑋) 

sup
g∈𝐵𝑐0(𝔹 ,𝑋)∗

�g��(
𝑎 ∈𝐹

𝜑𝑎𝜀 ∘ 𝑃𝑎𝜀)(𝑥)�� 

                   =  sup𝐹∈𝒟 sup 
x∈𝐵𝑐0(𝔹  ,𝑋) 

�∑ (𝑎𝜀 ∈𝐹 𝜑𝑎𝜀 ∘ 𝑃𝑎𝜀)(𝑥)� 

                     =  sup
                        𝐹∈𝒟 

‖𝜋𝐹′ ‖. 

Also, sup
𝐹∈𝒟 

‖𝜋𝐹′ ‖ < ∞ since the net (𝜋𝐹′ (𝑥: 𝐹 ∈ 𝒟) converges to 𝑇𝑥 for each x ∈ 𝑐0(𝔹,𝑋). Hence, 

sup
𝐹∈𝒟 

‖𝜋𝐹′ ‖ < ∞ 

By the uniform boundedness principle. This means 𝜑 ∈ 𝛬 and so 𝛹 is well- defined. 
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If  ‖𝜑‖ = 0, then 

‖g ∘ 𝜑‖ = 0 

for each g ∈ 𝐵ℓ1(𝔹 ,𝑋∗) and for each 𝑎𝜀 ∈ 𝔹. This implies each 𝜑𝑎𝜀  = 0 and so 𝜑 = 0. Other conditions of norm can easily be 
verified. 

       Further  

‖𝑇𝑥‖ =  �𝑇 ��(
𝑎 ∈𝐹

𝐼𝑎𝜀 ∘ 𝑃𝑎𝜀)(𝑥)�� 

=  �� (
𝑎𝜀 ∈𝔹

𝜑𝑎𝜀 ∘ 𝑃𝑎𝜀)(𝑥)� 

≤  sup
𝐹∈𝒟 

‖𝜋𝐹′ (𝑥)‖ 

≤  ‖𝑥‖sup
𝐹∈𝒟 

‖𝜋𝐹′ ‖ 

≤  ‖𝑥‖ ‖𝜑‖. 

That is, ‖𝑇‖ ≤ ‖𝜑‖. On the other hand, for each 𝐹 ∈ 𝒟, 

��g ∘ 𝜑𝑎𝜀�
𝑎𝜀 ∈𝐹

 ≤ sup 
x∈𝐵𝑐0(𝔹  ,𝑋) 

�g�� 𝜑𝑎𝜀(𝑥𝑎𝜀)
𝑎𝜀 ∈𝐹

�� 

                               ≤ ‖g‖ sup 
x∈𝐵𝑐0(𝔹  ,𝑋) 

�� (
𝑎𝜀 ∈𝔹

𝜑𝑎𝜀 ∘ 𝑃𝑎𝜀)(𝑥)�. 

This implies  

                               ‖𝜑‖  ≤  sup 
x∈𝐵𝑐0(𝔹  ,𝑋) 

�� (
𝑎𝜀∈𝔹

𝜑𝑎𝜀 ∘ 𝑃𝑎𝜀)(𝑥)�. 

                           =   sup 
x∈𝐵𝑐0(𝔹  ,𝑋) 

‖𝑇𝑥‖ =   ‖𝑇‖. 

This show  that 𝛹 is an isometric isomorphism. Now let us prove that 𝛹 is also surjective. Let 𝜑 ∈ 𝛬 be arbitrary and write 

𝑇𝑥 =  � (
𝑎𝜀 ∈𝔸

𝜑𝑎𝜀 ∘ 𝑃𝑎𝜀)(𝑥), for 𝑥 ∈ 𝑐0(𝔹  ,𝑋). 

     We shall show that this formula defines a bounded linear operator on   

𝑐0(𝔹  ,𝑋). Let us first show that it is well-defined. 

This is obviously equivalent  to the summability of the family {(𝜑𝑎𝜀 ∘ 𝑃𝑎𝜀)(𝑥):𝑎𝜀 ∈ 𝔹 } to 𝑇𝑥 , and so is equivalent to the 
convergence of the net (𝜋𝐹′ (𝑥): 𝒟)  to 𝑇𝑥  for each 𝑥 ∈ 𝑐0(𝔹 ,𝑋).  From the fact that the family {(𝐼𝑎𝜀 ,𝑃𝑎𝜀): 𝑎𝜀 ∈ 𝔹}  is an 𝑋 -
biorothogonal system, we have 

𝜋𝐹∪𝐹1
′ �𝜋𝐹(𝑥)� =  𝜋𝐹′ �𝜋𝐹(𝑥)�, 𝐹,𝐹1 ∈ 𝒟.   

This implies (𝜋𝐹′ (𝜋𝐹(𝑥)) ∶  𝒟) is a Cauchy net in 𝑐0(𝔹  ,𝑋), and so it has a limit. For the set of all 𝜋𝐹(𝑥) is dense in 𝑐0(𝔹  ,𝑋), 
and 𝑐0(𝔹 ,𝑋) is complete, and we have (𝜋𝐹′ (𝑥): 𝒟) converges to 𝑇𝑥, whence, 𝑇 is well-defined. Linearity is obvious and 𝑇 is 
continuous since 
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sup 
x∈𝐵𝑐0(𝔹  ,𝑋) 

‖𝑇𝑥‖ ≤   ‖𝜑‖. 

 

Example (18): 

        Cleary, 

ℓ1(𝔹,ℒ(𝑋, 𝑐0(𝔹  ,𝑋)))  ⊆ Λ 

in the theorem and the inclusion relation may be strict. Let us give an example to verify the last sentence. Let 𝔹 =  ℕ and 𝑋 = ℓ1. 
Take    

𝜑1 =  

⎩
⎪
⎨

⎪
⎧

 

⎣
⎢
⎢
⎢
⎡
1 0
0 0
0 0

    
0 0 ⋯
0 0 ⋯
0 0 ⋯

⋮      ⋮      ⋮       ⋱ 
                  ⎦

⎥
⎥
⎥
⎤

,

⎣
⎢
⎢
⎢
⎡
0 0
0 0
0 0

    
0 0 ⋯
0 0 ⋯
0 0 ⋯

⋮      ⋮      ⋮       ⋱ 
                  ⎦

⎥
⎥
⎥
⎤

, … 

⎭
⎪
⎬

⎪
⎫

𝑛=1

∞

 

𝜑2 =  

⎩
⎪
⎨

⎪
⎧

 

⎣
⎢
⎢
⎢
⎡
0 0
0 0
0 0

    
0 0 ⋯
0 0 ⋯
0 0 ⋯

⋮      ⋮      ⋮       ⋱ 
                  ⎦

⎥
⎥
⎥
⎤

,

⎣
⎢
⎢
⎢
⎡
0 0
0 1
0 0

    
0 0 ⋯
0 0 ⋯
0 0 ⋯

⋮      ⋮      ⋮       ⋱ 
                  ⎦

⎥
⎥
⎥
⎤

, … 

⎭
⎪
⎬

⎪
⎫

𝑛=1

∞

 

                  ⋮ 

 Then, for each 𝑛 ∈ ℕ, 

𝜑𝑛(𝑥) = (𝜑1(𝑥) ,𝜑2(𝑥) , …  ) = ( 0, … , 0 , 𝑥𝑛𝑒𝑛, 0, …  ) 

Where 0 is the null vector of ℓ1 and 𝑒𝑛is the nth-vector of the canonical basis of ℓ1, defines clearly a continuous linear operator 
from ℓ1 into 𝑐0(ℓ1), that is, each  

𝜑𝑛 ∈ ℒ(ℓ1, 𝑐0(ℓ1)), 

and also ‖𝜑𝑛‖ = 1. This means 

𝜑 =  (𝜑𝑛)𝑛=1∞ ∉ ℓ1(ℒ(ℓ1, 𝑐0(ℓ1))). 

 However, the following discussion shows that 𝜑 =  (𝜑𝑛)𝑛=1∞ ∈ Λ. Note that 𝑐0(ℓ1)∗ =  ℓ1(ℓ∞) so that each g ∈ 𝑐0(ℓ1)∗ has the 
form g = (g1, g2, … ) and 

g(𝑥) =  � g𝑛 ⋅ 𝑥𝑛
𝑛 ∈ℕ

=  � � g𝑛𝑘 ⋅ 𝑥𝑛𝑘
𝑛 ∈ℕ𝑛 ∈ℕ

 

for  (𝑥𝑛)𝑛=1∞ ∈ 𝑐0(ℓ1), where 𝑥𝑛 = (𝑥𝑛𝑘)𝑘=1∞ ∈ ℓ1 and g𝑛 = (g𝑛𝑘)𝑘=1∞ ∈ ℓ∞ for each 𝑛 ∈ ℕ. Hence, for 𝑦 ∈ 𝐵𝑐0 ,    

|(g ∘ 𝜑𝑛)(𝑦)| =  |g(𝜑𝑛1(𝑦),𝜑𝑛2(𝑦), … )| 

=  �� g𝑘 ⋅ 𝜑𝑛𝑘(𝑦)
𝑘∈ℕ

� =  |g𝑛𝑛y𝑛|  ≤ |g𝑛𝑛|, 

where 𝜑𝑛𝑛𝑛 (𝑦) = 𝑦𝑛 and 𝜑𝑛𝑘𝑖 (𝑦) = 0 otherwise. This shows that 

sup 
g∈𝐵𝑐0(ℓ1)∗ 

�‖g ∘ 𝜑𝑛‖ ≤ sup 
g∈𝐵ℓ1(ℓ∞) 

�‖g𝑛𝑛‖ ≤ ‖g‖ ≤ 1,
𝑛 ∈ ℕ

 
𝑛 ∈ ℕ

 

that is, 𝜑 ∈ 𝛬. 

Corollary (19): 
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      For 𝜖 > 0, let a family 𝐼𝑎𝜖 =  {(𝑛𝑎𝜖 ,𝑅𝑎𝜖): 𝑎𝜖 ∈ 𝔸 } be given, (see Definition (11). Then  𝐼𝑎𝜖is a 𝑌- biorthogonal system for 𝑋 
if and only if {𝑛𝑎𝜖: 𝑎𝜖 ∈ 𝔸 } is 𝑌-basis for 𝑋 with {𝑅𝑎𝜖} being 𝐴.𝐹.𝐹. to { 𝑛𝑎𝜖: 𝑎𝜖 ∈ 𝔸}. 

Proof: 

    For any 𝜈 ∈ 𝑌,𝑛𝑎𝜖+ 𝜖(𝜈) ∈ 𝑋, and so 

𝑛𝑎𝜖+𝜖(𝜈) =  � �𝑛𝑎𝜖 ∘ 𝑅𝑎𝜖�(𝑛𝑎𝜖+ 𝜖(𝜈)
𝑎𝜖∈𝔸 

).  

                 = � 𝑛𝑎𝜖��𝑅𝑎𝜖 ∘ 𝑛𝑎𝜖+𝜖�(𝜈)�.
𝑎𝜖∈𝔸 

 

Hence, by the uniqueness of the family { 𝑅𝑎𝜖}, this equality holds if and only if  𝑅𝑎𝜖 ∘ 𝑛𝑎𝜖+𝜖 = 𝐼𝑦 for 𝑎𝜖 = 𝑎𝜖, and 𝑅𝑎𝜖 ∘ 𝑛𝑎𝜖+𝜖 =
0, 𝑎𝜖  ≠ 𝑎𝜖 + 𝜖. 
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Abstract: The purpose of the study is to know the sources of academic stress among college students in Kerala. According to Richard 

S.Lazarus “stress is a condition or feeling experienced when a person perceives that demand exceed the personal and social resources 

the individual is able to mobilize”. Actually the academic stress is mainly connected with two elements; constraints and demand. The 

constraints prevent student from doing what they desire and the demand is that the loss of something which they desired. This 

research work focuses on identifying the sources of stress; a random sample of 120 students from the population of two districts in 

Kerala is selected. Primary data was collected through the questionnaire survey. The questionnaire was prepared after analyzing the 

various aspects of academic stress. It is also important that stress can create both positive and negative impact on students. As per 

psychologists extreme stress conditions are detrimental to human health but at the same time moderate stress is normal and in many 

cases proves it useful. 

Keywords: Constraints, Demand, Mobilize, Psychologists, Stress. 

INTRODUCTION 

Stress has become a part of student’s academic life because of several factors. Stress cannot be considered as harmful, but it may 

seriously affect those who react to it badly. Everyone react to stress in different ways. Due to academic stress students may get 

frustrated and result in depression, anxiety or other psychological disorder. Education is an inevitable factor for economic and social 

development. It is necessary for building human capabilities and employment opportunities. Thus it is important for the academic 

institutions to maintain well balanced academic environment for better learning. Academic stressors are related to studying for 

university examinations, completion of assignments and seminars, parental pressure and above all large amount of content to master 

within a limited time. As per the study conducted by National Institute of Mental Health and Neuroscience (NIMHANS) about the 

growing number of suicides in India among school and college going students, 11 percent of college students and 7 to 8 percent of 

high school students have attempted suicide.  

Earlier studies also show that 20 percent of the children had subclinical depression. Another report reveals that depression and stress 

were taking a toll on the students in the Indian Institute of Technologies (IITs).An IIT council meet was also held in Delhi to study the 

rising number of suicides among the students. Kerala has ranked as one of the most literate states in India and the state is always given 

priority for education which leads to quality education. Indeed, students have a unique cluster of stressful experiences and several 

factors affect their academic performances. 

 

RESEARCH OBJECTIVES 
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• To identify the causes of stress among college students. 

• To analyze the consequences of stress. 

• To give possible recommendations upon research analysis. 

 

 LITERATURE REVEW 

Stress is “a dynamic condition in which an individual is confronted with an opportunity, constraint or demand related to what he or 

she desires and for which the outcome is perceived to be both uncertain and important” (R.S Schuler) .Stress is physics word which 

refers to the amount of force used on a object and it relates in real life as to how certain issues that carry force applied to human life 

(Wheeler 2007, 2). Stress is “an uncertain reaction to external and internal factors” that means a negative or positive reaction to 

environmental stimuli (Pargman 2006, 5)’Bernstein et.al. (2008) define the source of stress as every circumstance or event that 

threatens to disrupt people daily functioning and causes them to make adjustments.Phinney and Haas (2003) stressed out sources of 

stress more specifically as a unique set of stressful encounters among student which includes, financial issues, responsibilities and  a 

heavy academic load. 

 

Aspects of Stress 

 

 

 

 

 

 

 

  

 

 

 

Stress Factors of College Students. 

College students are stressed because of several factors namely academic factors, personal factors and environmental factors. Students 

may get stressed by increased workloads. They have to learn a lot of content for a semester and they are forced to over schedule their 

plan to complete their assignment and seminar presentations. At the same time some of the students are stressed because of language 

problems and missing lectures. 

Stress 

Burnout 

Anxiety 

Worry Distress 

Fear 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8335
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              301 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8335    www.ijsrp.org 

 Personal factors too affect the student academic performance and stress them up. Change in living environment, change in sleeping 

habits due to academic workload, responsibility related to holding a job while studying, also financial difficulties make a student 

tensed and depressed. Poor nutrition and unhealthy eating habits increases the students stress level. Students may feel discomfort 

being in a new environment which adversely affects their studies. Human body needs some rest and break from time to time. A 

student who lacks skills of using computer for academic purposes is another cause for stress. Apart from this bad living condition, 

fear, future worries, divorced parents and their unrealistic expectations also stress them up. 

Normal or moderate stress is beneficial which leads to better performance. But uncontrolled stress can cause exhaustion, depression 

and several other diseases. Stress affects the productivity or output of the student. Stress makes the student confused and tensed, also 

suffer from amnesia. 

 

Sources of Stress 

 

Academic Factors                                 Personal Factors                                             Environmental Factors 

* Increased workloads  * Change in living environment  * Lack of rest or breaks 

* Language difficulties  * Change in sleeping habits  * Lack of computer knowledge 

* Examinations   * New responsibilities   * Bad living condition 

* Missing Lectures  * Financial difficulties   * Divorced parents 

* Misunderstandings  * Parental pressure   * fear, future worries 

    * Combining job with studies  * Unfamiliar situation 

    * Health Problems 

 

Research methodology 

Methods of data collection: combination of interview ad questionnaire method is used to collect data from the respondents. 

Sample design: Under sample design method the method of random sampling is used to collect data from the respondents. 

Sample size: Size of 120 respondents is taken for the collection of data. 

Statistical tool used: Percentage method 

 

Percentage of Respondent =      No. of Respondents        100 
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 Total No. of Respondents 

 

Data Analysis and Interpretations 

 

1. Sex ratio of the respondents. 

                       Table: 1                                                                  Chart: 1                                                  

                                                                                            

 

 

 

Interpretation: The graphical representation of the table shows that out of 120 respondents, 58 were male and 62were female                                                                                 

2. How stressed do you feel on a daily basis during the academic year? 

  Table: 2 

Opinion No. of Respondents Percentage of Respondents 

Not Stressful 13 10.83 

Slightly Stressful 21 17.5 

Moderately Stressful 23 19.16 

Above Stressful 35 29.16 

Extremely Stressful 28 23.33 

Total 120 100 

 

Chart: 2 

No.of Resondents 

Male  

Female 

Opinion No. of 
Respondents 

Percentage of the 
Respondents 

 Male  58 48 

Female 62 51.66 

Total 120 100 
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Interpretation: The graphical representation of the table shows that 29 percent of respondents are above stressful, 23 percent 
commented that they were extremely stressful, about 19 percent were moderately stressful,  above 17 percent were slightly 
stressful and above 10 percent respondents were not stressful. 

 

3. What are the usual causes of stress in your life? 

Table: 3 

Opinion No. of Respondents Percentage of Respondents 

Studies issue 48 40 

Family issues 32 26.66 

Health related issues 19 15.83 

Friends issue 3 2.5 

Other 18 15 

Total 120 100 

 

 

Chart: 3 

No.of Respondents 

Not Stressful 

Slightly Stressful 

Moderately Stessful 

Above Stessful 

Extremely  Stressful 
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Interpretation: The graphical representation of the table shows that 40 percent commented that they were stressed by study 
related issues, above 26 percent of them were stressed up with family issues, above 15 percent were affected by health issues, 
only 2.5 percent were affected by friends issue. 

 

4. What are the usual psychological or emotional effects of stress you have noticed? 

 

Table: 4 

Opinion No. of Respondents Percentage of Respondents 

Anxiety or Fear 28 23.33 

Sadness/depression 31 25.83 

Feeling of isolated, hopeless etc. 32 26.66 

Restlessness 11 9.16 

Irritability/anger 18 15 

Total 120 100 

 

 

Chart: 4 

No.of Respondents 

Studies issue 

Family issues 

Health issues 

Friends issues 

Other 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8335
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              305 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8335    www.ijsrp.org 

 

 

Interpretation: The graphical representation of the table shows that above 26 percent commented, they feel like isolated when 
they get stressed, above 25 percent had feeling of depression, above 22 percent were anxious and rest of them had the feeling 
of anger and restlessness respectively. 

 

5. Mention the usual physical effect of stress you have noticed at yourself? 

 

Table: 5 

 

Opinion No. of Respondents Percentage of Respondents 

Increased heart rate/Blood pressure 48 40 

Upset Stomach 12 10 

Sweating/Chills 22 18.33 

Change in sleeping pattern 28 23.33 

Others 10 8.33 

Total 120 100 

 

 

Chart: 5 

Anxiety/fear 

Sadness/Depression 

Feeling of isolated, hopeless etc 

Restlessness 

Irritability/anger 
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Interpretation: The graphical representation of the table shows that about 40 percent commented that their heart rate and 
blood pressure get increased when they are stressed, above 23 percent said that their sleeping pattern get changed. 

 

6. Mention the most stressful factor in your current academic context? 

Table: 6 

Opinion No. of Respondents Percentage of Respondents 

Study workload 27 22.5 

Language difficulty 24 20 

Missing Lectures 19 15.83 

Completion of assignments and seminars 34 28.33 

Examination 11 9.16 

Work and study life balance 5 4.16 

Total 120 100 

 

 

Chart: 6 

No.of Respondents 

Inreased heart rate/Blood 
Pressure 

Upset Stomach 

Sweating/Chills 

Change in sleeping pattern 

Others 
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Interpretation: The graphical representation of the table shows that above 28 percent were stressed because of limited time 
for the completion of assignments and seminars, and rest of them were stressed due to study workload missing lectures, 
examination and work and study life balance respectively. 

 

7. Which of the following personal factor, more stressful in your academic life? 

Opinion No. of Respondents Percentage of Respondents 

Financial difficulties 33 27.5 

Parental pressure 34 28.33 

Health problems 27 22.5 

Unrealistic expectations 19 15.83 

others 7 5.83 

Total 120 100 

 

 

 

 

Chart: 7 

No.of Respondents 

Study workload 

Language difficulty 

Missing Lectures 

Completion of assignments and 
seminars 

Examination 

Work & study life balance 
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Interpretation: The graphical representation of the table shows that above 28 percent stressed by parental pressure, above 27 

percent stressed by financial difficulties. 

 

8. Mention your personal method to relieve stress? 

Table: 8 

Opinion No. of Respondents Percentage of Respondents 

Sleeping 25 28.83 

Talking with someone 27 22.5 

Computer games 21 17.5 

Social Media 36 30 

others 8 6.66 

Total 120 100 

 

Chart: 8 

No. of Respondents 

Financial difficulties 

Parental pressure 

Health problems 

Unrealistic expectations 

others 
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Interpretation: The graphical representation of the table shows that above 30 percent involve in social media when they get 

stressed, above 28 percent commented that sleeping is their main stress relief method. 

 

Research Finding 

• College students are stressed by study workload and completion of assignments and seminars within a limited span of time. 

• Financial difficulties, parental pressure and unrealistic expectations also cause stress among students. 

• Some of the students also stressed by responsibility due to work and study. 

• Academic Stress causes certain psychological problems like feeling of isolation, hopeless and finally depression. Stress also 

creates physiological problems like change in sleeping pattern, increased blood pressure, weight gain or weight loss etc . 

• Students commented that involving in social media is one of their stress relief factors. 

 

Conclusion 

Academic stress may adversely affect the performance and their health condition so it is very important to arrange some workshops at 

the beginning of each semester. Thus the students will be able to learn how they can overcome their stress while studying. Institution 

should also arrange classes for practicing yoga, meditation, physical exercise etc. Through effective counseling, counselors and also 

psychologists can help the students to reduce the stress and motivate them for better academic performance. 
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Abstract 
This study examined intergovernmental fiscal relations and service delivery in Awka North Local Government Area of Anambra 
State. Descriptive survey design was used for the study. The 407 staff of Awka North Local Government Area constituted the 
population size and the statistical tool of Taro Yamani was used to obtain a sample of 201. A 24- item questionnaire was used for data 
collection; tables and simple percentage were used for data presentation and the Chi-square was used for data analysis. Among the 
findings are that; the revenue sharing formula of the Federation is inadequate to the Area council under study for achieving effective 
service delivery in the provision of local needs; the State Joint Local Government Account has hindered smooth intergovernmental 
relations between the council under study and other levels of government; and the inadequate revenue powers of the Council under 
study have affected its fiscal relations with the higher government and the provision of local services. Among the recommendations 
was that; the local government share from the Federation Account should be increased in order to enable the local governments in 
Nigeria to effectively carry out the programmes and projects that will improve the socio-economic well-being of the people; and the 
State Joint Local Government Account should be abolished as it is not a veritable financial accounting control over the finances of the 
local government areas in Nigeria. 
 
Keywords: Intergovernmental fiscal, State Joint Local Government Account, fiscal sharing formula and service delivery. 
 
INTRODUCTION 
Background of the Study 

Intergovernmental fiscal relations are critical issues 
in any country that operates a democratic federalism, 
especially Nigeria. Fundamentally, the Nigerian Fiscal 
Federalism has been bedeviled to the extent that it is100% 
scholarly correct to assert that one of the most protracted and 
controversial debate in Nigerian economy is the way 
government revenue is shared among the component tiers of 
government in the country (Uche and Uche, 2004). This 
debate has its foundation in the chequered history and 
evolution of Nigerian federalism. However, the attempts to 
tackle this situation have engaged several commissions, 
committees, degrees, Supreme Court rulings and 
constitutional amendment (Sam, Eme and Emeh, 2012). 

 
The evolution of fiscal federalism in Nigeria can be 

properly situated within the different political and 
constitutional, social, cultural and economic developments 
which have in turn influenced the nature and character as well 
as the pattern of intergovernmental relations in Nigeria before 
and after independence (Oluwole, 2013). The pattern of 
intergovernmental relations in Nigeria from the colonial, 

through the first republic, the military era and the current civil 
rule differs fundamentally, essentially because of the various 
systems of government and power relations between the 
central and the component units (Nwekeaku, 2007). 

 
Under the colonial era, intergovernmental relations 

were likened to that of principal agent. The colonial 
government was the principal partner, and determined the 
existence, structure, functions and financing of local 
governments or local authorities. The relationship did not 
change in the first republic as the regional governments 
immediately transformed into principal partner, which 
determined the existence, size, structure, functions and 
financing of local authorities. The military intervention did 
not change this principal/agent relationship between the local 
government and the state and federal government.  

 
Despite the provisions of the 1976 local government 

reforms to make local government financially autonomous, 
the state government marshaled new ways of controlling then. 
However, the introduction of the 1979 federal constitutions 
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changed the status of local government from the agency status 
to equal partners, at least in principle, all levels of government 
derive powers from the same constitution (Kasali, 2013; 
Nwekeaku, 2007; Oluwole, 2013; and Chiamogu, Onwughalu 
and Chiamogu, 2012). 

From the foregoing, it can be deduced that 
intergovernmental relations in Nigeria’s democratic 
federalism is grossly unfavorable to the local government as a 
third tier of government. Despite the numerous committees 
instituted to look into the fiscal relations between the tiers of 
government, their finding and recommendations have been 
unsatisfactory by the local government. Even with the 
provisions of the 1979 and the 1999 federal constitutions 
which aim to smoothen the fiscal relationships between the 
tiers of government, the local government has been 
continually suppressed, cheated and manipulated through the 
nefarious activities of most state governments in Nigeria 
instance abound where state government hijack the statutory 
allocation of the local government as well as state government 
refusal to pay ten percent (10%) of its total internal revenue to 
the local government (Okoli,2005). 

 
Since the majority of the local governments, with 

reference to Awka-North Local Government Area of Anambra 
State, are largely dependent on the statutory allocation as a 
major source of revenue to execute their statutory functions as 
provided in the Fourth Schedule of the 1999 constitution of 
the Federal Republic of Nigeria and achieve effective service 
delivery, the focus of this study is to examine the role of 
intergovernmental fiscal relations on service delivery in 
Awka-North Local Government Area, since with a degree of 
relative autonomy, the local government system has been 
unfairly controlled by the state government. 
 
Statement of the Problem 

Local government has been identified as that third 
tier level of government created for the purpose of efficient 
and effective administration of the localities. Local 
government, under the provision of the 1999 constitution of 
the Federal Republic of Nigeria is generally created by and 
derives their powers from the state government. The issue of 
relative autonomy has great consequence in the relations of 
local government with the federal and state governments in 
Nigeria.  

 
For local government to achieve effective service 

delivery, there must be a coordinate and co-operate fiscal 
relations with other tiers of government. Hence, the issues 
affecting service delivery in local government administration 
in Anambra State, with reference to Awka North Local 
Government Area could be unfavourable revenue sharing 
formula and the politics of controlling the State Joint Local 
Government Account by the State Governor and inadequate 
revenue powers which hinder the ability of most local 
government areas with reference to the area council under 
study from generating massive internal revenue could hinder 
coordinate intergovernmental fiscal relations and quality 
service delivery in the provision of local services.  

 
The concurrent functions of the local government 

engender intergovernmental fiscal relations. Generally, the 
Federal and State Governments provide national/state 
objectives, minimum common standards, general rules and 
controls. Often, the Federal/State Governments provide the 
required financial resources in part or whole, while the Local 
Governments provide local managerial resources, local 
political control, supervision and community support. 
Programmes such as; Universal Basic Education (UBE), 
National Health Schemes (NHS), Directorate for Food, Roads 
and Rural infrastructure (DFRRI) etc. require cordial 
intergovernmental fiscal relations. When such programmes are 
not adequately funded, this could affect the fiscal relations 
between the levels of government concerned on the one hand, 
and deprives the local governments with reference to the area 
council under study of meeting the needs and aspirations of 
the local populace on the other hand.  
 
Objectives of the Study 
The broad objective of this study is to examine the role of 
intergovernmental fiscal relations in service delivery in Awka-
North Local Government Area. However, the specific 
objectives of the study are to; 

i. Ascertain the extent to which the fiscal sharing 
formula of Awka-North Local Government Area 
has affected its service delivery. 

ii. Ascertain the effect of State Joint Local 
Government Account on the service delivery of 
Awka-North Local Government Area. 

iii. Examine the extent to which programmes with 
intergovernmental fiscal relations are implemented 
inAwka-North Local Government Area. 

 
Research Questions 
The following research questions were formulated for the 
study 

i. To what extent has the fiscal sharing formula 
affected the service delivery of Awka-North Local 
Government Area? 

ii. To what extent has the State Joint Local Government 
Account affected the service delivery of Awka-North 
Local Government Area? 

iii. To what extent has programmes with 
intergovernmental fiscal relations been implemented 
in Awka-North Local Government Area? 

 
Hypotheses 
The following hypotheses guided the study; 
1. Hi: The fiscal sharing formula has affected the service 
delivery of Awka-North Local Government Area. 
2. Hi: The State Joint Local Government Account has affected 
the service delivery of Awka-North Local Government Area. 
 
3. Hi: Programmes with intergovernmental fiscal relations are 
effectively implemented in Awka-North Local Government 
Area. 
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REVIEW OF RELATED LITERATURE 
Conceptual Review 
Intergovernmental Fiscal Relation 

Intergovernmental fiscal relations has attracted lots of 
research interest in the world, particularly in Nigeria where 
there are open conflicts, competition, and tussle for tax-related 
items, power over expenditure and right to revenue collection 
among the three levels of government. Oluwole (2013) 
likened intergovernmental fiscal relations federalism which 
suggests a legal arrangement describing the distribution of 
revenue among the different levels of government in a federal 
structure. For government to fulfill its constitutional 
responsibilities of maintaining law and order and providing 
social amenities that promote citizens well-being, government 
at all levels much imperatively find a revenue base.  

 
Bello (2014) opined that in many instances, 

intergovernmental relations between authorities within and 
between levels of government are based purely on financial 
relations. Since 1976, both federal and state governments 
became statutorily oblique to pass a certain percentage of their 
revenue to local governments. This development has brought 
with it an unconscious controlling effect on local government 
finances. Sewell and Wallich in Akindele, Olaopa and Obiyan 
(2002) stated that the objectives of fiscal relations among 
units of federation are to; 

i. Ensure correspondence between subnational 
expenditure responsibilities and their financial 
resources (including transfers from the central 
government) so that the functions assigned to 
subnational governments can be effectively carried 
out. 

ii. Increased that autonomy of subnational government 
by incorporating incentives for their mobilize 
revenues of their own. 

iii. Ensure that macroeconomic management policies of 
the central government are not undermined or 
compromised. 

iv. Give expenditure discretion to subnational 
government in appropriate areas in order to increase 
the efficiency of public spending and improve the 
accountability of subnational officials to their 
constituents in the provision of subnational services. 

v. Incorporate intergovernmental transfer that are 
administratively simple, transparent and based on 
objectives, stable, non-negotiated criteria. 

 
Service Delivery  

Service delivery by Angahar (2013) refers to the 
provision of social or republic goods that will promote socio-
economic well-being of the citizens. Public services offered 
by government are numerous and include the provision of 
public utilities, security, economic development, projects, the 
enforcement of the law services at the local government level 
or the grassroot is aimed at moving the standard of living of 
the populace to the next level. Since local government is the 
government at the local level poised to give local solutions to 
local problems.  

 
The 1999 constitution of Federal Republic of Nigeria in 

the Fourth Schedule spelt out functions which the local 
government must statutorily perform to achieve effectively 
service delivery. Some of these functions include; 

i. Establishment, maintenance and regulation of 
slaughter slabs, market, motor parks and public 
convenience 

ii. Construction and maintenance of road, streets, street 
lightings, drains and other public highways, parks, 
gardens, open spaces or such public facilities as may 
be prescribe from time by the State House of 
Assembly. 

iii. Provision and maintenance of public conveniences, 
sewage and refuse disposal. 

iv. Assessment of privately owned houses or tenements 
for the purpose of levying such rates as may be 
prescribed by the House of Assembly of a state. 

v. Provision and maintenance of primary, adult and 
vocational education. 

vi. Development of agriculture and natural resources 
other than the exploitation of minerals. 

vii. Provision and maintenance of health services 
 

The first four functions are mandatory local government 
functions while the last three are shared functions; i.e. 
function which the local governments will perform in 
conjunction with the state governments. These functions are 
vital to make appropriate services and development activities 
responsive to local wishes and initiatives. They also require 
huge financial resources to carry out these functions hence the 
need for coordinate and cooperate fiscal relations among the 
three tiers of government endangers conflicts and struggles. 
Consequently, the federation will be thrown into chaos. But a 
cordial and cooperate fiscal relations among the three tiers of 
government will facilitate easy flow of funds and effective 
service delivery among the three levels of government, 
particularly the local governments. 

 
Revenue Sharing formula and Local Government Service 
Delivery in Nigeria 

The ever-increasing clamour from local governments 
for increase in their shares of revenues from the federation 
account as Adeyemo (2009) posited is a justification of the 
lopsidedness and inefficiency that have characterized the 
national revenue mobilization policy, allocation and 
administration. Except this trend is revisited and corrected, the 
finances and performances of the three tiers of government 
especially local governments will be in jeopardy. Moreso, 
local government revenue structure relies heavily on statutory 
allocations from the federation account.  

 
Local government may prove to be an empty shell if 

it has no or limited revenue-raising powers. Local government 
is said to be financially independent or sufficient when it 
receives direct revenue allocation from federation account, 
exercises jurisdictional powers on its taxing areas and incurs 
its expenditure without any form of external control. 
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Discussing the inability of local government to raise needed 
funds, Iliyasu (2011) affirmed that the present fiscal 
arrangement has manifested in weak fiscal capacity of local 
governments- Local governments are given functions with 
high investment outlay and low returns. Also, the internal 
revenue of local government (3%) is very low - compared 
with their revenue allocated from the federation account 
(above 70%); insufficient to prosecute their development 
programmes. The low internal revenue base is the result of the 
types of taxes assigned to local governments which 
unfortunately have low yields and high cost of administration. 
Local governments, therefore, have tended to depend largely 
on the Federation Account.  
 
State Joint Local Government Account and Service 
Delivery in Nigeria 

Finance is essential in enabling local governments’ 
transform the lives of the rural dwellers through the provision 
of social service and rural infrastructural like the construction 
and maintenance of rural roads, markets, schools, health 
centers. Despite the fact that the funding of local government 
in Nigeria is an important aspect of fiscal federalism and 
intergovernmental relations, it has suffered setbacks, this 
circumventing development at the grassroots. This ugly trend 
is usually associated with, among other underlying factors, 
lack of financial autonomy (Agba, Ocheni and Nnamani, 
2013). 

 
State Joint Local Government Account is that 

account which the share of the local governments from the 
federation Account is kept before it is given to the local 
governments to carry out their statutory responsibilities. The 
articulation of all the financial problems of the local 
government precipitated the idea of having a Joint Account 
System for the unified local government system in Nigeria 
under the supervision of the state government (Ojugbelu, 
2014). The problem associated with the joint account system, 
according to Ojugbelu (2014), are; illegal deduction from the 
local government statutory allocation; and diversion of local 
government statutory allocation. There is, according to 
Otinche (2014), a crisis in the management of local 
government of fiscal resources between the state and local 
governments with the creation of the State Joint Local 
Government Account. The efficient management of local 
government finance is constrained by the political impurity of 
state governors and this has undermined grass roots 
development.  

 
This interference, according to Chukwuemeka, et al 

(2014), in the local government financial autonomy 
reasonably accounts for their inability to initiate and execute 
development programs of projects. This is understandable in 
view of the fact that the local government in Nigeria rely on 
the statutory allocation from the Federation account for 
between 90-95 percent of their financial expenditures every 
year (Halidu and Bello, 2012) 
State Joint Local Government Account is a bane to many local 
governments, if not all, in Nigeria and has severe 

intergovernmental fiscal relations between the state and local 
governments. This issue is particularly visible in Anambra 
State where the successive State Governors seize, interfere, 
delay and manipulate the local government funds in the joint 
account.  In most cases, according to Uhunwuangho and 
Aibieyi (2013), the state Governments make several 
deduction, such as counterpart funding of projects  income tax 
(upfront) by local government employees (payee) etc. before 
remitting to councils whatever it deems fit.  

 
This situation is worsened under transition committee 

chairmanship of local government councils. As usual, no 
transition committee chairman has the guts to question the 
governors of the state that magnanimously appointed him. 
Hence State Joint Government has great effects on the 
relations between the state and local government and service 
delivery at the local level in Nigeria. 
 
Local Governments’ Revenue Powers and Service Delivery 
in Nigeria 

According to Adesopo (2011), the centralized nature 
of inter-governmental fiscal character has had some negative 
impacts on the political system of Nigeria and on the whole it 
has continued to threaten the sustenance of its existence as a 
federation. In the first place, centralization of fiscal power 
encourages fiscal dependence. States and local governments 
are therefore prevented from enjoying the deserved principle 
of self-determination that is primary to the practice of 
federalism. This is against the fact that these states and local 
governments are created to enable people to be free and 
independent and in addition have access to rights and 
privileges within the state to which they belong.  

Hardly can any state or local government plan on its 
own to prosecute a project without federal financial supportby 
way of allocation (Adesopo, et.al, 2004). The state and local 
governments, by way of extension, become dependent on the 
federal government to the extent that they are no longer 
conscious of revenue generation. Rather, they compete for 
revenue sharing to the extent that it has been generating 
conflict of interest between the federal and other tiers of 
government and even among the states and geo-political 
zones.  
 
Theoretical Framework 

The systems theory which was propounded by David 
Easton (1975) was adopted for this study. This theory can be 
looked at as a unified whole that is made up of interrelated 
parts. These parts which compose the units are called 
subsystems and they contribute to the affective functioning of 
the whole and produce output greater than would have been 
the output of the constituent units were they to perform 
independently. The emphasis of the systems theory is that 
organization must be seen as a total system that has 
interrelated parts of the subsystem all so represent decision 
units or department of an organization. Thus, the sum total of 
the attitudes of the subsystem will determine the effectiveness 
or otherwise of the main systems (Nnabuife and Amobi, 2015; 
and Okoye, 1997). 
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This theory can be applied to this study as thus; 
Nigeria as a federation is the system composed of the three 
tiers of government which are the sub-systems. These tiers of 
government (federal, state and local) must effectively interact 
and cooperate together in order to contribute to the affective 
functioning of the federation and achieve effective service 
delivery greater than would have been the output of each tier 
were they to perform independently. Hence, the three levels of 
government are critical to the survival of the Nigerian 
federalism, and as such treating local governments as 
appendages or extension of the state government in Nigeria do 
not represent true federalism and affect local service delivery. 
It is the position of this study that the systems theory is fully 
suited to be used in explaining intergovernmental fiscal 
relations in Nigeria. 
 
Empirical Literature 

Oluwole (2013) conducted a study on 
intergovernmental fiscal relation in Nigeria’s fourth Republic: 
issues and challenges. The study historically reviewed revenue 
allocation in Nigeria and observed that the recommendations 
of each fiscal commission/committee set up by the federal 
Government do not go without any form of controversy or 
criticism. These controversies were responsible for the 
disannulling of the various revenue allocation committees by 
successive administrations in Nigeria. The study concluded 
that pragmatic initiatives and harmonize plausible options 
dynamic should be adopted to resolve challenges that arise 
from federal-state-local fiscal relations. 

 
Kasali (2013) conducted a study on a sick federation: 

politics of domination in inter-governmental relations in 
Nigeria under Obasanjo Civilian administration (1999-2007). 
The study found out that the problem with Nigeria’s 
federalism is hinged on absence of genuine democratic culture 
in the country because a number of federations like 
Switzerland, United States, Tanzania, have been enjoying 
relative peace and political stability resulting from their real 
democratic philosophies. The study concluded that there 
should be drastic reduction in the avenue allocated to the 
centre and more funds should be provided to state and local 
government, because these two levels of government are 
closer to the people than the government at the centre.   
 

Angahar (2013) conducted a study on the impact of 
existing intergovernmental financial relations on effective 
service delivery at the grassroots in Nigeria.The study found 
out that the structure of the revenue profile of the local 
governments in Nigeria clearly indicates that they heavily 
depend on statutory allocation for their survival since the 
internal revenue sources are insignificant. There is a clear 
mismatch between responsibilities and revenue powers at the 
lower tier of government and this has greatly impaired the 
ability of local governments to deliver service at the grass 
root. The study concluded that the problems created by inter-
governmental financial relationship can be resolved in a 
number of ways such as: re-alignment of responsibilities and 
revenue sources; a review of the constitution in-order to grant 

local governments’ financial autonomy; reduction in wasteful 
expenditure and corruption; increase in internally generated 
revenue. 
 

Enefiok and Ekpe (2014) examined local government 
in inter-governmental relations in Nigeria: effects on 
governance and project implementation. The study therefore, 
revealed that right from 1954 – 1979, Local governments have 
been subjected to all sort of control by other tiers of 
government, namely federal and state governments. Based on 
this, the study concluded that local government should be 
allowed to function as governments with minimal control 
from the state governments. Also, the on-going National 
Conference should alter section 7(1) of the present 1999 and 
2011 amended constitutions for local government to be 
constitutionally created and not state. 

 
Ojo (2014) x-rayed intergovernmental relations 

conflicts and resource control in the Fourth Republic in 
Nigeria. Findings show that the nature of intergovernmental 
relations conflicts in the Fourth Republic portrayed a 
conflictual one in Nigeria. The conflicts were basically on the 
issue resource control, agitation for more revenue allocation, 
and the problem of local government creation which 
characterize the administration of Chief Olusegun Obasanjo in 
the Fourth Republic. The study however concluded that the 
intergovernmental relation is a necessary political synergy for 
the actualization and implementation of government policies 
and programme.  
 

Inyang (2014) conducted a study on the contending 
issues in the management of intergovernmental relations in the 
Nigerian Federal administration system. Findings show that 
the administration of the Nigerian Government in recent past 
had been a failure, the blame does not belong to the local un-
regenerated, crude politicians, whose main goals and 
aspirations are to control power and authority at all cost; nor 
does the blame belongs to the innocent, uneducated, 
uninformed citizens who do not know their left from right and 
position in the society.  

 
Bello (2014) conducted a study on intergovernmental 

relations in Nigeria: an assessment of its practice at the local 
government level. Findings show that there is an obvious 
division of powers and functions between the three levels of 
government in Nigeria’s federal structure. However, the 
statutory provision which states that the Governor or the 
House of Assembly may assign any function to the local 
government without difference to this statutory provision 
somehow subordinates local government to the state 
government. The study however concluded that the processes 
of intervention and control between centre and periphery are 
inevitable but should be self-critical and follow agreed paths. 

 
Ayo (2011) conducted a study on re-examining the 

failing inter-governmental fiscal relations and sustenance of 
Nigerian federalism: an empirical study. Findings show that 
the centralized fiscal power has increased the struggle for the 
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control of federal power and influence among the ethnic 
groups and in effect leading to the overheating and instability 
of the polity. The major ethnic groups are always desperate in 
producing the President because the direction of the flow of 
national wealth is often dictated by the sway of political 
power. The study concluded that there is need to review the 
vertical sharing formula such that it can reflect a decentralized 
fiscal system. With this, the objective of bringing government 
closer to people through creation of states and local 
governments can be realized. 
 
Summary of Reviewed Literature 
The effects of the intergovernmental fiscal relations on local 
government administration have attracted the attention of 
scholars. Having examined some of the researches conducted 
on intergovernmental fiscal relations, it was found that most 
studies (Oluwole, 2013; Ejeh and Orokpo, 2014; Kasali, 2013; 
Chiamogu, Onwughalu and Chiamogu, 2012; and Ayo, 2011) 
were carried out to examine the intergovernmental fiscal 
relations between the three tiers of government without 
identifying its effects on local government administration. 
However, Angahar (2013) attempted such when he conducted 
a study on the impact of existing intergovernmental financial 
relations on the effective service delivery at the grassroots in 
Nigeria. However, Angahar’s study was not conducted in 
Anambra State, and it was theoretically based. It is this 
neglect that the present study intends to address. It empirically 
examines the effect of intergovernmental fiscal relations on 
the service delivery of Awka North Local Government Area 
of Anambra State. 
 
METHODS 
Research Design 
 This study adopted the descriptive survey design to 
examine intergovernmental fiscal relations and service 
delivery in Awka North Local Government Area of Anambra 
State through administration of questionnaires and analysis of 
data to reach logical and objectives research findings and 
dependable solutions to the research problem. 
 
Population of the Study 
The population of the research included the staff (407) and 
inhabitants (112,192) of Awka North Local Government Area 
of Anambra State. Hence the population size of the study is 
112,599 (ANLGA, 2015 and NPC, 2006). 
 
Sample Size and Sampling Techniques 

After identifying the population size, the statistical 
tool of Taro Yamani (1964) will be used to determine the 
sample size. 
With an error limit of 0.05, population size of 112,599, the 
sample size was 400. 
 

A purposive sampling technique was used select 400 
respondents (200 staff and 200 inhabitants) of Awka North 
Local Government Area). This sampling technique was 
chosen because the issue of intergovernmental relations is not 
known by everybody in Awka North Local Government Area. 

Hence respondents knowledgeable about this issue were 
selected in order to generate reliable information to the study. 
 
Method of Data Collection 
A 16 - item questionnaire was used to gather data from the 
target respondents which were the staff of Awka North Local 
Government Area of Anambra State. 400 copies of the 
questionnaires were administered to the target respondents in 
Awka North Local Government Area. After the collection of 
the questionnaires, it was observed that 392 copies of 
questionnaires were completed and returned. 

 
Personal interviews were also conducted on the staff 

and inhabitants of Awka North Local Government Area of 
Anambra State. This research instruments provided great 
insights on the problem under study, and also provided 
additional information which the questionnaires would not 
have generated. 
 
Validity and Reliability of the Research Instrument 
In order to ascertain the validity of the instruments developed 
for the study, the copies of the questionnaires were given to 
three Lecturers in the field of Public Administration for face 
and content validation. The instrument was accredited to have 
face and content validity.  

 
Test and re-test method was used to establish the 

reliability of the instrument. Using the Spearman Rank Order 
Correlation Coefficient, a reliability score of 0.908 was 
obtained. This was considered high enough for the 
instruments to be reliable. 
 
Method of Data and Analysis 
The data generated was grouped and presented in with the aid 
of tables and analyzed using arithmetic mean. A mean score of 
less than 3.0 is considered disagreed while a mean score of 3.0 
and above is considered agreed. Data analysis (i.e. test of 
hypotheses) was done using Chi-Square (X2) statistical tool 
and then subject the X2 calculated value to further 
measurement in order to determine the strength of relationship 
of the variables. 
 
Test of Hypothesis 
Hypothesis 1 
Hi: The fiscal sharing formula has affected the service delivery 
of Awka-North Local Government Area. 
Result:  
Critical value X2 for 4df at 0.05 level of significance = 9.49 
The computed Chi-square value = 13.52 
Decision: since the computed Chi-square value is higher than 
the critical value, we reject the null hypothesis and accept the 
alternate hypothesis which states that the fiscal sharing 
formula has affected the service delivery of Awka-North 
Local Government Area. 
 
Hypothesis 2 
Hi: The State Joint Local Government Account has affected 
the service delivery of Awka-North Local Government Area. 
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Result: 
Critical value X2 for 4df at 0.05 level of significance = 9.49 
The computed Chi-square = 23.29 
Decision: since the computed Chi-square value is higher than 
the critical value, we reject the null hypothesis and accept the 
alternate hypothesis which states that the State Joint Local 
Government Account has affected the service delivery of 
Awka-North Local Government Area. 
 
Hypothesis 3 
Hi: Programmes with intergovernmental fiscal relations are 
effectively implemented in Awka-North Local Government 
Area. 
Result: 
Critical value X2 for 4df at 0.05 level of significance = 9.49 
The computed Chi-square value = 8.03 
Decision: since the computed Chi-square value is less than the 
critical value, we accept the null hypothesis which states that 
the programmes with intergovernmental fiscal relations are 
not effectively implemented in Awka-North Local 
Government Area. 
 
Discussion of Results 

Three hypotheses were tested in this study. Findings 
show that the fiscal sharing formula has affected the service 
delivery of Awka-North Local Government Area i.e. the 
revenue sharing formula of the Federal Government is 
inadequate to the Area council under study for achieving 
effective service delivery in the provision of local needs. This 
is in line with the findings of Wada and Aminu (2014) that 
many local governments in Nigeria feel that the revenue 
allocation formula in force is not equitable and has affected 
intergovernmental fiscal relations between the local 
government, state and federal government. 

 
Findings from the second hypothesis shows that the 

State Joint Local Government Account has affected the 
service delivery of Awka-North Local Government Area .i.e. 
the State Joint Local Government Account has hindered 
smooth intergovernmental relations between the local 
government under study and other levels of government on 
the one hand, and impeded effective service delivery in the 
provision of local services on the other hand. This finding is 
line with the empirical results from Angahar (2013) which 
found out that the statutory allocations are not paid directly to 
the local governments but rather to states local government 
joint accounts, leaving the local government at the mercy of 
the state government; some state governments are reluctant in 
releasing the statutory allocations to the local governments.  

 
Finding from the third hypothesis shows that the 

programmes with intergovernmental fiscal relations are not 
effectively implemented in Awka-North Local Government 
Area. The finding agrees with Adedire (2014) that delays in 
the disbursement of funds by the state to the local 
governments are a frequent occurrence. This unnecessary 
delay has made service delivery at the local level to suffer.  

 

It also agrees with the findings of Akinsanya in 
Oluwole (2013) that intergovernmental relations in Nigeria 
has not only been characterized by the political and financial 
dependency of the state on the federal government but also by 
an ubiquity of the federal government in matters which the 
constitution of the federal republic of Nigeria 1963 reserved to 
the states, for example primary education and even in matters 
in which the federal government despite its concurrent 
jurisdiction had been inactive. 
 
Conclusion 

The study concludes in line with the findings that 
local governments in Nigeria have not been treated fairly in 
the disbursement of the central revenue. The functions of the 
local government as stated in the 1999 Constitution of the 
Federal Republic of Nigeria are enormous requiring huge 
financial obligations. Hence there is need for the review of the 
revenue sharing formula to effectively accommodate the 
expanded role and strategic position which the local 
governments occupy in national development. 
 
Recommendations 

Based on the findings, the following recommendations 
were made; 

i. The local government share from the Federation 
Account should be increased in order to enable the 
local governments in Nigeria to effectively carry out 
the programmes and projects that will improve the 
socio-economic well-being and the living standard of 
the people. 
 

ii. The State Joint Local Government Account should be 
abolished as it is not a veritable financial accounting 
control over the finances of the local government 
areas in Nigeria. The local government should rather 
receive their monthly allocation from the Federation 
Account to improve intergovernmental fiscal 
relations and service delivery in the country. 
 

iii. National and State Governments should ensure 
regular flow of fund to the Local Governments in 
Nigeria to implement national/state programmes 
which are carried out in the local areas. This will 
enhance cordial intergovernmental fiscal relations 
between the tiers of government and effective 
implementation of programmes with national/state 
objectives. 
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Abstract - Monoclonal antibodies were discovered by Kohler and Milstein in early seventies this discovery leads to a huge revolution 
in immunology field. In addition to this Kohler and Milstein along with Niels Kaj Jerne were awarded noble prize in 1984. There are 
various production methods of monoclonal antibodies which includes hybridoma technique which is the most traditional method, 
phage display, transgenic mouse method also production of monoclonal antibodies from plants this procedure is under development. 
Hybridoma technique is considered to be the traditional or conventional technique which was used for the first MAb production in 
1975. But the phage display is an advanced method which can be assured to produce MAb in a faster rate compared to the hybridoma 
technique. Phage display method can be used in order to obtain specific MAb even against toxic antigens as it does not require any 
immunizations but hybridoma technique cannot be used to obtain MAb against toxic antigens because it is harmful to the animals 
when immunized with it. Both hybridoma technique and phage display method is continued by in vitro or in vivo method. The 
monoclonal antibodies produced can be murine MAb which is made up of 100% mouse protein, chimeric MAb which is made up of 
25% mouse protein, humanized MAb which is made up of 10% mouse protein or else can be fully human MAb. MAbs which are 
approved are recommended and available in the market mainly it needs FDA approval in order to achieve FDA approval MAbs should 
undergo different phases and clinical trials. MAbs play a main role in cancer and prevention of graft rejection other than this it also 
has many other therapeutic uses. MAbs are more preferred compared to polyclonal antibodies as it is more specific but it is also very 
expensive. The immunology field can be developed through further development of MAbs which can also lead to more life span as 
many diseases can be treated with MAbs. 

Index terms - Cancer, graft rejection, hybridoma technique, monoclonal antibodies, phage display method.    

 

1. INTRODUCTION 
Antibodies are defined as specific molecules present in the blood and tissue fluids which is produced as the result of immune response 
in order to fight against infection [1]. In addition to this it’s a basic spatial structure is made up of 4 chains which are of 2 heavy chains 
and 2 light chains which are identical to each other and it is joined by disulphide bonds to form Y shape [2]. Monoclonal antibodies 
are said to play an important role in the biomedical research and in molecular immunology investigation [3]. MAb has a strong impact 
on laboratory diagnostics as it is used in therapy of diseases such as cancer, which includes hematological malignancy, and in tumor 
identification. MAb was discovered by Kohler and Milstein at early seventies in molecular laboratory at Cambridge this discovery 
made a huge revolution in immunology [2]. MAb is defined as the antibodies produced by the cell lines or clones by the animals such 
as mice, which are immunized with the antigen for which the MAb is needed to be produced. The steps involved in the production of 
MAbs are immunization, fusion and selection, screening, characterization followed by cloning [1]. MAb is also known as monovalent 
antibodies, which bind to the same epitope or antigenic determinant [4]. The main principle in the production of MAb is fusion of B 
cell produced by the immunized animal with the myeloma cell, which results in hybridoma cell. This hybridoma technique is said to 
be the first technique of MAb production discovered by Kohler and Milstein in 1975 [5]. As the B cell does not have a long life span 
so the fusion with the myeloma cells provides immortality. The each MAb is said to possess a unique specificity also it has main 
applications other than in treatments they include their role as abzymes in finger printing and in drug development like cancer 
vaccines. Even though mAb is considered as an important agent in modern diagnosis but it has many ethical issues regarding the use 
of animals in the modern methods of MAb production methods [6]. Monoclonal antibody market had a successful growth after the 
discovery of the first MAb product which was approved. MAb is said to have a great impact in therapies as 30 MAbs were approved 
by FDA in order to treat many diseased conditions including transplant rejection in human [4]. 
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Figure 1: Structure of normal antibody. This diagram mentions the parts of antibody and its binding sites along with the sulfide 
bonds [7]. 

 

2. HISTORY 
Normal antibodies which play an important role in immunology itself have a long history from 19th century about its discovery and 
characterization [2]. MAbs came into use in 1970s where, the first MAb was produced in 1975 using hybridoma technique by Georges 
Kohler of West Germany and Cesar Milstein of Argentina and then they developed the technique together in 1976. Their work was 
also published in same year in the journal nature. About 9 years later in the year of 1984 both were honored with noble prize along 
with Niels Kaj Jerne of Denmark for their work in the production of MAb using hybridoma technique. The phage display method is 
considered as an advanced technique developed in 1985 [8]. 

The therapeutic use of MAb on human took place for the first time around 1982 and around 2 years later in 1984 chimerization 
process was developed which results in development of chimeric MAb. [2]. Although the MAb produced was actually licensed in 
1986 during this period mAb was commercially developed. The first licensed mAb was Orthoclone OKT3 which was widely used to 
prevent kidney transplant rejection. Also the process of MAbs to target tumour or cancer cells was proposed by Paul Ehrlich a century 
ago [4, 9]. In 1988 Greg Winter discovered humanized MAbs in order to avoid unwanted immune reactions. Then the approval for 
MAb products was very slow till 1990s when the chimeric mAb was approved for the first time [10]. Most of the therapeutic 
antibodies used to treat humans are the chimeric antibodies. Chimerization is the term that denotes the mAb whose variable regions 
are made up of murine but the remaining part that is the light and heavy chains are humanized. MAb was well developed 
commercially in 2013 over past twenty years where as it was the leading product which represented about 50% of the sales in the year 
2013. Also the sales were statistically raised from $39billion in 2008 to $75billion in 2013. And currently there is more than 30 MAbs 
approved for therapeutic use for established markets in Europe and United states. The validation of the mAb technology was improved 
after the approval of panitumumab in 2006 [11]. In 2015 eight MAbs was approved for the sales in market by United States FDA. This 
is the timeline of the long way of the development of MAb in clinical field [2]. 
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3. RESEARCH ELABORATIONS ON PRODUCTION METHODS OF MAbs 
MAb is used as a therapeutic drug so it requires a large scale production even though the laboratory research purpose requires only a 
small amount to be produced. There are various MAb production methods are being evolved along with it many other alternative 
methods for the production of MAb are being emerged and discovered. A therapeutic drug MAb is produced in a commercial level by 
using adherent or suspension cells and also some efficient procedures are followed to obtain a better culture of the cells. Whereas 
suspension cells method is considered to be an easier method compared to other methods [12]. 

 

The production methods of MAb are as follows which includes:    

3.1 Hybridoma technique  
 

 
 

Figure 2: Procedure of hybridoma technique. Here the steps followed in hybridoma technique is mentioned and described at last 
the production of MAbs is shown [7]. 

 

3.1.1 Outline 
Generation of MAb for the first time from mice in 1975 was done through hybridoma technique which is said to be a traditional 
technique. Combination of innate functions of both Immune cells (B lymphocytes) and cancer cells (myeloma cells) to produce 
hybridoma cell is the principle followed in hybridoma technology [4]. This type of production method of mAb involves the 
immunization of certain species like mice against the specific antigenic determinant on an antigen then the B lymphocytes are 
obtained from the spleen of the animal which was immunized. The B lymphocytes through chemical or virus induced methods is fused 
with immortal cancerous immune cells called myeloma cells in order to achieve immortality as the B lymphocytes has short life span.  
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These myeloma cell lines lacks in HGPRT gene along with immunoglobulin producing cells. Then the hybridoma cells produced 
requires a selective medium like HAT medium to be cultured [4]. In this medium only the hybridoma cells survive as they possess the 
immortality from myeloma cells and selective resistance from B lymphocytes inherited during the fusion. The myeloma cells do not 
synthesize nucleotides de novo as they lack HGPRT gene also this is inhibited by aminopterin present in the selective medium. The 
first culture of hybridoma cells does not contain only one specific antibody type it consists of different types of antibodies secreted by 
different B lymphocyte clones so these antibodies in the culture are termed as polyclonal [13]. Each individual clones are separated by 
dilution process into different culture wells then they are screened for the specific antibody required among the hundreds of different 
antibodies. The B lymphocyte clones in positive wells are selected and recloned and the specific antibodies produced by the selected 
one type of B lymphocyte are termed as monoclonal antibodies and these monoclonal antibodies along with the positive hybridoma 
cells are stored in liquid nitrogen for later purpose [14]. 

 

3.1.2 Detailed process 
3.1.2.1 Immunization and selection of mice for generation of hybridoma cells 
This is the first step whereas; the immunization is done for mice by injecting the particular antigen prepared by two methods. It 
includes emulsification of antigen by Freund's adjuvant or by using other adjuvants or else homogenization of antigen containing gel 
slice. The immunogen for injecting includes intact cells, whole membranes and microorganisms. Mice are mostly preferred for this 
method to produce the required MAb. According to the general protocol mice is immunized for every 2-3 weeks but the immunization 
schedule may differ based in the investigators conducting the experiments. The immunization schedule should be completed 6-10 
weeks before fusion [14]. 

3.1.2.2 Screening of mice for production of antibody 
After the immunization procedure is complete then a small volume of blood samples are collected from the mice by several humane 
techniques. In addition to this the serum antibody level is determined through various techniques like ELISA and flow cytometry. 
Further procedure is performed when the serum antibody level is high but, when its low then the mice is said to be boosted until an 
adequate immune response is achieved after the antibody titer of the mice is found to be high enough. All the mice are equally boosted 
by injecting the antigen without and adjuvants either intra-peritoneally or intravenously two weeks after first immunization but 3 days 
before fusion with myeloma cells. Then the spleen is removed to obtain B lymphocytes [3]. 

3.1.2.3 Myeloma cell preparation 
Antibody producing B lymphocytes obtained from the spleen of the mice possess very limited life span so these cells are fused with 
myeloma cells which are derived from lymphocytes of immortal tumor. Myeloma cells are cultured in the presence of 8-azaguanine 
which gives the cell high viability i.e. immortality along with rapid growth [14]. 

3.1.2.4 Generation of hybridoma cells 
This process involves the fusion of spleen cells from the mice with myeloma cells. Both of these cells are centrifuged in PEG, which 
is a substance that helps both the membranes of B lymphocyte and myeloma cells to fuse. Only the fused cells are incubated in the 
HAT medium where the unfused cells die after 7 days of fusion and only hybridoma cells survive [15]. Incubation of hybridoma 
culture supernatant, secondary enzyme labeled conjugate and chromogenic substrate is done where the formation of colored product 
indicates it as positive hybridoma. The cells are distributed in 96 wells plate which consists of feeder cells that are obtained from 
saline peritoneal washes of mice within 7-14 days of fusion. These feeder cells are used as a medium to supply growth factors such as 
interleukin to promote the growth of hybridoma cells [3]. 

3.1.2.5 Final process of cloning hybridoma cell lines 
Supernatant of each well in the 96 wells plate is checked for the required antibody. Here the antibodies in a particular well is produced 
by same B cell and is also directed against same antigenic determinant so these kind of antibodies are termed as monoclonal 
antibodies. Cluster of hybridoma cells obtained is allowed to grow in tissue culture. Cloning process can be done later by mouse 
ascites method. The positive hybridoma cells obtained are cryopreserved in liquid nitrogen and stored for later use for production of 
MAbs. Other processes are done for purifying the mAbs [13]. 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8337
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              323 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8337    www.ijsrp.org 

3.2 Phage display method 

 

 

 

Figure 3: Phage display method. This diagram explains the phage display method through a flow chart about how the mAbs are 
obtained through phage display process [16]. 

 

3.2.1 Outline 
Phage display is an advanced or alternative technology that was developed in 1985 also it differs from hybridoma technique [8]. This 
is a display method is used widely used now days after the work of Georg P. Smith on filamentous phage display also this method of 
human mAb generation is defined as an alternative method used in order to generate short peptides and protein molecules [8,16]. In 
addition to this for the first time lytic phage lambda was used for generation and screening of the antibody gene in phage [16]. The 
first step of this method is the isolation of B-lymphocytes from the blood of the human body continued by the isolation of mRNA and 
then converting it into cDNA through PCR. This method is combined with the use of PCR in order to amplify the variable region 
segments continued by cloning of the expressed immunoglobulin variable region of cDNA which results in phage displayed MAb 
variable region. A library of this phage displayed immunoglobulin variable region can be made. Also library with various kinds of 
human immunoglobulin variable region segments can be also produced [4, 8]. 
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3.2.2 Detailed process 
 

3.2.2.1 Isolation of B-lymphocytes 
The B-lymphocytes from the human blood is isolated as a very first step [4]. 

3.2.2.2 Conversion into cDNA 
Next step is proceeded where isolation mRNA from B lymphocytes is done continued by the conversion of the mRNA into cDNA [4]. 

3.2.2.3 Amplification of specific variable region 
PCR is used in order to amplify the variable regions of both heavy and light chain and the expressed segments of the variable region 
are cloned as the further procedure [4, 8]. 

3.2.2.4 Cloning into vector 
The bacteriophage (PIII protein) is used and the protein from the phage is used in order to infect the E.coli [4]. This protein is found in 
the surface of the phage but the resulting molecule after the fusion of the antibody fragments and the PIII protein is found to be 
presented on M13 phage [16]. E.coli is used as a vector it starts to produce bacteriophage variable regions of heavy and light chain. 
Then the variable regions of specific antigen are used for reinoculation of E.coli containing bacteriophage. [8, 17]. 

3.2.2.5 Library of phage displayed antibody 
The isolation of cells containing plasmid is done followed by sequencing and the library of the specific phage displayed antibodies is 
produced as the result. [4, 8]. 

In this method for the expression of the antibody there are two different genetic systems available which includes, insertion of the 
antibody genes into phage directly which is fused to M13 phage protein III. Another method is phagemid system here, the genes 
encoding the antibody and PIII protein is provided on phagemid which is considered to be a separate plasmid that possesses the signal 
to assemble the phage particles for packaging the vector [16]. 

 

3.3 In vitro method 
Phage display method is continued by in vitro process as no immunizations are involved in it also hybridoma technique also involves 
in vitro method [4]. In vitro procedure is said to be the method of mammalian cell culture fermentation done using bioreactors and 
continuous perfusion culture systems [18]. This method is defined as the technology of tissue culture for culturing the hybridoma cells 
in order to secrete mAb. The hybridoma cells are cloned for expansion in order to obtain higher concentration of mAb by multiplying 
them by in vitro procedure by involving various methods [3]. In addition to this in vitro method is used widely because there are no 
ethical issues as it does not require immunization procedures in addition to this in vitro method is preferred as the devices involved for 
this method is commercially available based on the operation followed depending on its complexity, cost and amount of antibody 
obtained. There are several kinds of containers used for both culturing of hybridoma cells and for accumulating the antibody produced 
[6]. Those containers includes static and agitated cell suspension culture systems, membrane based and matrix based culture system 
and also high density bioreactors which includes hollow fiber bioreactors [3,19]. The evaluation of in vitro MAb production procedure 
was done around 2000 and 2003 on GSK bio was mainly depending on suspension culture system and hollow fiber bioreactors [20]. 
This method is considered to be reasonable and practical one [21]. 

 

3.3.1 Cell Suspension culture system 
This type of culture systems is also known as static and agitated cell suspension culture which involves plastic cell culture equipment 
that contains T-flasks in order to maintain the cells available in its stationery state and also possess roller culture and spinner culture 
which allows the agitation of the medium [3,19]. Cell suspension culture system has two types involved namely stationary suspension 
culture system and rotation suspension culture system [20]. This method has an advantage as it can be used for both small group of 
individuals conducting research who need only a small spectrum of MAb and also for the professionals who need large spectrum of 
MAb and also for biopharmaceutical purposes [19, 20]. 

 

3.3.2 Membrane and matrix based tissue culture system 

This culture system produce high amount of MAb when compared to cell suspension culture system [19].  In this system there are 
separated compartments where cells are in one compartment and nutrients are in another compartment so semipermeable membranes 
are available for the transfer of nutrients [20]. In addition to this there is gas permeable membrane which is a special gassing 
membrane available for the oxygen supply and carbon dioxide diffusion in membrane based tissue culture system. For the efficient 
production of MAb the entire nutrient medium and three fourth of the production medium is replaced with fresh medium twice a week 
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in matrix based tissue culture system [6, 20]. The replacement of production medium may differ based on the methodology. As the 
result secretion of higher amount of mAb occur but in lower volume is the advantage of this system [19]. This method also has a 
disadvantage as there is a chance for contamination to occur in MAb produced due to the contact with the dead cells. Now a days 
frequently used membrane based systems are CELL line and mini PERM [6].   

 

3.3.3 Hollow fiber bioreactor 

This is a method under the category of high density bioreactor which is developed in order to culture secretes higher amount of MAb 
by supporting the culture of high density of the cell [3]. The hollow fibers present in hollow fiber bioreactors is defined as the small 
and tube like filters that possess predefined cutoff and it is said to have the nature of semipermeable membranes present in the 
membrane based tissue culture system and are arranged and packed in cylindrical modules [6, 20]. The hollow fibers formed by the 
packing of fibers provide large surface area for culture also there is hollow fiber cartridge to provide aeration to the cells cultures. This 
system has both intra capillary and extra capillary space whereas the cells are cultivated or cultured only in the extra capillary space. 
In addition to this intra capillary space is also important as the essential metabolites and a nutrient gets freely perfused between the 
extra capillary and intra capillary space [20]. In this culture system cells are cultured in a three dimensional porous matrix on an 
individual component which is replaced with fresh medium continuously. As the result the secreted antibody is obtained from the 
supernatant which can be used as it is or else can be purified and used [3].  

The in vitro method can be proceeded through two methods namely single harvest production method and multiple harvest production 
method. In single harvest production method the generation of MAb is based on the stability of the cell line cultured and is also near to 
or beyond the level of production. In this case only maximum permitted number is being generated [22]. 

Whereas, in multiple harvest production method continuous cultivation is done this should be specified and also be based on the 
stability and consistency of the product. It also depends on many factors like type of monitoring and required frequency, expression 
system and MAb’s nature along with the length of the continuous cultivation period [22]. 

 

3.4 In vivo method 
In vitro technique is the method used widely but there are some conditions where the in vitro method is found to be ineffective as the 
characters and properties of hybridoma cell vary as the MAb production is diverse [19]. In spite of using in vivo methods some other 
alternative methods are considered after that only in vivo method is applicable due to a valid reason. As it is considered to be a more 
painful method to the animals there is a need of scientific justification for the reasons like inability of the cells to adapt on in vitro 
conditions, the cell line’s inability to maintain the MAb production, and the conditions where purification lead to decreased antibody 
level and also the loss of utility of cultured cell due to contamination [23]. In vivo method is a procedure somewhat similar to the in 
vitro method where the hybridoma cells produced are inserted into the peritoneal cavity of the mice through injection for the 
multiplication of those cells at last the fluid gets collected in the abdomen of the mice. As the multiplication of hybridoma cell 
increase more volume of fluid gets produced this accumulation cause’s pain to the mice. The fluid is known as ascites fluid so this 
method can be also named as ascites method of MAb production [15]. Mostly the use of mice is reduced as this method cause’s 
distress to mice also in this method based on the amount of antibody required the necessity of mice also increases [3].   

 

The methodology for in vivo production method is as follows: 

3.4.1 Priming 
Priming is done for the peritoneal cavity of the mice used in order to inject the hybridoma cells into it [23]. This procedure is done by 
using priming agents like Pristane or Freund’s agent which is administered via peritoneum (IP). There is particular volume to be used 
for example in case of Pristane it should not exceed above 0.3ml if it exceeds the limit it results in distress as it is irritating in nature. 
Freund’s agent is not much recommended as it is more painful [1, 3]. 

 

3.4.2 Inoculation of hybridoma cells 
In this step hybridoma testing is done where the hybridoma cells are tested for production of specific antibodies and then the cells are 
inoculated into peritoneal cavity of the mice. The range of the hybridoma cells to be inoculated is around 105 - 107 cells this should 
not exceed above 0.5ml [3, 15]. 
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3.4.3 Production of ascites fluid 
Injection of hybridoma cell results in the formation of a tumor which leads to accumulation of ascetic fluid. This ascetic fluid is 
formed along with large cell inoculum that leads to short life span or survival rate of the mice [3]. This is the step that leads to distress 
and uncomforted feeling in mice as the production of ascetic fluid is very painful so the mice should be monitored regularly by the 
investigator for two times a day [23]. During this stage there are some symptoms in the mice due to distress which includes unusual 
breathing like rapid breathing or even shallow breathing, hyperthermia, hypothermia, rapid loss of weight and also diarrhea and 
constipation occurs so if there are any serious symptoms then medical help is recommended [3, 15]. The abdominal distension caused 
is greater compared to the pregnancy time so the mice undergoes an inability to reach the food or water [23]. 

 

3.4.4 Collection of ascites fluid 
The harvesting of ascites fluid should be done as soon as possible in order to reduce the mortality rate of mice because the survival 
rate decreases as the production of ascetic fluid increases [3]. The weight must not be above 20% based the normal weight considering 
the age and sex. So the collection process should be done before abdominal distress occurs. The mice is given anesthesia by a well-
trained person before tapping as it is a painful process then the ascetic fluid is collected in a collection tube by holding the mice and 
tapping its abdomen with the help of 20 – 21 gauge needle. Abdominal taps done should be 2 but it can be 3 in case of euthanasia also 
regular observation is required after each tap if there is any severe distress observed then veterinary staff is recommended [15]. 

 

3.4.5 Purification of MAb 
The ascetic fluid contains the secreted antibodies in order to obtain it purification process is done because there might be some other 
substances like cytoquines released by hybridoma cells and also some contaminants in it [3, 19]. Purification is done by centrifugation 
and filtering process through which larger debris of the cell and whole cells are being removed then the nucleic acids present are 
removed by ion exchange chromatography and at last the specific antibodies are obtained through affinity chromatography. There are 
some alternative methods to obtain the antibodies like precipitation where the MAb is precipitated or electrophoresis is used [19] 

 

 

Figure 4: In vitro and in vivo methods. This diagram clearly differentiates in vitro and in vivo method and how the MAb is 
produced using both the techniques [14]. 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8337
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              327 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8337    www.ijsrp.org 

3.5 Transgenic mice method 
Transgenic mice method is the most advanced method to produce human MAb using trans-chromosome mice as the immunoglobulin 
of transgenic mice has human immunoglobulin encoding genes in both heavy and light chain. In the further procedure the gene 
segments of variable region is made to express. As the immune response is low in the transgenic mice compared to normal mice more 
number of immunizations and antibody screening is done. By using this method human MAbs with different kinds of heavy chains are 
being produced for therapeutic purpose. Since 1998 about 10 human MAbs are entered into clinical trials and now about 33 human 
MAbs are in clinical use. This method must be well developed by improving the cell strains of transgenic mice in order to produce 
human MAbs in future [24]. 

 

3.6 Production of MAb from plants 
Now a days there is a new record that MAbs are being produced from plants. So plants can be used for large scale production of MAbs 
where the transgenic plants can be also used for in vitro cultivation of MAbs as they play a role as bioreactors. It is grown through in 
vitro procedures most of the time. Comparing to other methods of derivation of MAbs the method of obtaining MAb from plants has 
low production cost, cheap maintaining cost, and high yield and is highly safe but the time period for production is medium and the 
therapeutic risk is unknown. This method also has some disadvantages as culture parameter is being uncontrollable and there is high 
chance for contamination due to bacteria or pollen. Purification process is essential which can be done through affinity 
chromatography based on protein A or protein G [25, 26]. 

 

4. TYPES OF MAbs 
There are different kinds of MAbs available for therapeutic although their principle might be same but the targets differ.  Particular 
MAb is chosen based on its availability, purpose, effectiveness and various other factors [8].

 

 

Figure 5: Types of MAbs. This diagram depicts different kinds of MAbs and their uses also with the structural differences [27]. 

 

4.1 Murine MAbs 
Murine MAbs are defined as the antibodies produced by the murine hybridomas which are obtained as the result of fusion between B-
lymphocytes and murine myelomas cells [22]. The use of murine MAb in clinical field has become limited. Use of murine MAb may 
cause some mild effects like cytotoxicity stimulation and continuous use may lead to severe symptoms like anaphylactic shock and 
allergies [8]. When these murine antibodies are introduced to an individual it results in the production of human anti murine antibody 
against the murine immunoglobulin this is known as HAMA response this causes allergic and adverse reactions so it does not serve as 
an effective MAb [8, 22]. To avoid the unwanted reactions in the body murine immunogenic components that induce immune 
response was removed. In spite of this OKT-3 which is the anti-CD3 MAb from murine hybridoma cell was the very first approved 
MAb for therapeutic use in human. Other examples: 90Y-ibritumomab, 131I-Tostitumab [8]. 
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Table 1: List of murine MAbs in use and their year of FDA approval [12] 

 
Name of MAb Type of MAb Therapeutic use Year of FDA approval 

Imciromab penlelale Murine MAb Detection myocardial injury 1996 

Arcitumomab Murine MAb Diagnosis 1996 

Orthoclone Murine MAb Immunological use 1992 

FanolesomaB technetium 
Tc 99m 

Murine MAb Diagnosis 2004 

Nofetumomab Murine MAb Diagnosis 1996 

Ibritumomab tiuxetan Murine MAb Cancer 2002 

Capromab penditide Murine MAb Cancer 1996 

 

4.2 Chimeric MAbs 
Chimeric MAbs are defined as the therapeutic antibodies produce as the result of combination of the genetic components of human 
and non-human here the non-human genetic component can be from the animals like mice [8]. The chimeric MAb is produced by the 
replacement of constant region of mouse immunoglobulin with constant region of human immunoglobulin so chimeric MAb is said to 
be a combination of constant region of human immunoglobulin and variable region of mouse immunoglobulin [24]. Chimeric MAbs 
when introduced into human there were some unwanted immune responses detected but the human genetic component is about 65% 
and non-human component is 30% approximately in chimeric MAbs. FDA has approved some MAbs of chimeric origin like 
Infliximab, Rituximab, Abciximab [8].   

 
Table 2: List of chimeric MAbs in use and their year of FDA approval [12] 

Name of MAb Type of MAb Therapeutic use Year of FDA approval 

Brentuximab vedotin Chimeric MAb Cancer 2011 

cetuximab Chimeric MAb Cancer 2004 

infliximab Chimeric MAb Immunological use 1998 

abciximab Chimeric MAb hemostasis 1993 

rituximab Chimeric MAb Cancer 1997 

basiliximab Chimeric MAb Immunological use 1998 

siltuximab Chimeric MAb Immunological use 2014 

dinutuximab Chimeric MAb Cancer 2015 

  

4.3 Humanized MAbs 
Humanized MAbs are obtained when the non-human variable region of antibodies are humanized in order to avoid the unwanted 
immune responses when introduced into human [8]. Here the non- human genetic ingredient is reduced to 5%-10% so the human 
origin is about 95%. The humanization procedure is done by the transfer of CDRs from mice MAb to human immunoglobulin through 
chain-shuffling randomization technique [24]. There are some humanized MAbs approved by FDA which includes daclizumab, 
omalizumab, alemtuzumab [8]. 
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Table 3: List of humanized MAbs in use and their year of FDA approval [12] 

 
Name of MAb Type of MAb Therapeutic use Year of FDA approval 

tocilizumab Humanized MAb Immunological use 2010 

bevacizumab Humanized MAb cancer 2004 

alemtuzumab Humanized MAb Immunological use 2001 

certolizumab Humanized MAb Immunological use 2008 

trastuzumab Humanized MAb cancer 1998 

elotuzumab Humanized MAb cancer 2015 

vedolizumab Humanized MAb Immunological use 2014 

obinutuzumab Humanized MAb cancer 2013 

Ado-trastuzumab emtansine Humanized MAb cancer 2013 

Pembrolizumab Humanized MAb Cancer 2014 

Alemtuzumab Humanized MAb Immunological use 2001 

Ranibizumab Humanized MAb Ophthalmic use 2006 

Gemutuzumab ozogamicin Humanized MAb cancer 2000 

mepolizumab Humanized MAb Immunological use 2015 

pertuzumab Humanized MAb cancer 2012 

idarycizumab Humanized MAb hemostasis 2015 

efalizumab Humanized MAb Immunological use 2003 

eculizumab Humanized MAb hemostasis 2007 

palivizumab Humanized MAb Antiviral 1998 

natalizumab Humanized MAb Immunological use 2004 

omalizumab Humanized MAb Immunological use 2003 

daclizumab Humanized MAb Immunological use 1997 

 

4.4 Fully human MAbs 
The human MAb is generated through human hybridomas through phage display or trans chromosome mice technology to avoid the 
unwanted immune reactions when used for therapeutic purpose by expressing human genes only. Here the human antibody producing 
hybridoma can be derived fron transgenic mice through immunization [24]. This human MAb consists of only human genes so these 
are considered to be a safe drug for human. But this method is hard because the cell lines cultured should remain immortal but human 
MAbs was developed as an alternative for murine MAbs. Fully human MAb namely Humira® was discovered for the first time in 
2003 to treat rheumatoid arthritis. MAbs like Adalimumab® and Panitimumab® are other MAbs which were approved but there are 
also some other human MAbs which are under clinical testing [8, 28]. 

 

Table 4: List of human MAbs in use and their year of FDA approval [12] 
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Name of MAb Type of MAb Therapeutic use Year of FDA approval 

Ofatumumab Human MAb Cancer 2009 

Belimumab Human MAb Immunological use 2011 

Secukinumab Human MAb Immunological use 2015 

Ramucirumab Human MAb Cancer 2014 

Daratumumab Human MAb Cancer 2015 

Adalimumab Human MAb Immunological use 2002 

Canakinumab Human MAb Immunological use, anti-
inflammatory 

2009 

Nivolumab Human MAb Cancer 2014 

Necitumumab Human MAb Cancer 2015 

Alirocumab Human MAb Lipid-lowering 2015 

Denosumab Human MAb Bone disorders 2010 

Raxibacumab Human MAb Anti-toxin 2012 

Evolocumab Human MAb Lipid-lowering 2015 

Golimumab Human MAb Immunological use 2009 

Ustekinumab Human MAb Immunological use 2009 

Panitumumab Human MAb Cancer 2006 

Denosumab Human MAb Cancer 2010 

Ipilimumab Human MAb Cancer 2011 

 
4.5 Engineered MAbs 
This is an alternative approach as the chimeric MAbs is not much effective and the human MAbs production methods are problematic 
and humanized MAbs consists of small part of non-human sequence. Engineered MAbs can be guaranteed with decreased immune 
responses, increased half-life in in vivo circulation along with specificity [29]. 

 

5. PHASES IN MAB PRODUCTION AND TESTING 
The time period of MAb production method is normally 4 to 6 months this period is split into three phases which are as follows: 

 

5.1 Phase 1 
Immunization of mice is done through pre-injection tail bleeds, antigen injections, all antigen boosts here about 5 mice is immunized 
so, around 1mg to 1.5 mg of the substance is essential for immunization. The mouse with high concentration is determined through 
ELISA for fusion process. The time period require for this phase is approximately about 2 months but the cost is $1,800 (US dollars) 
[13]. 

 

5.2 Phase 2 
The B- lymphocytes obtained from mice is fused with the myeloma cells and the product obtained through fusion is plated on a 96 
well plate and the wells expressing the antibody for the specific antigen is determined through ELISA assay. In addition to the antigen 
required in immunization 0.8mg to 1mg of antigen is required for ELISA screening procedure. The wells containing the antibody is 
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selected and isolated and plated into a 24 well plate. Then a portion of it is freezed and sent to the client for evaluation. This procedure 
requires a time period of 3 to 4 weeks approximately but it is very costly as it requires $2,900 (US dollars) [13].    

 

5.3 Phase 3 
The positive wells are selected and cloned. Then the clones obtained are expanded and 10 vials (vial is a small container which carries 
the liquid substance) of the clones is frozen. Then these frozen vials and the 10 ml of each clones are shipped to the desired client. 
This phase lasts for about 1.5 to 3 months and the cost is around $2,800 (US dollars) [13]. 

 

5.4 FDA approval 
Then the MAbs produced goes for clinical testing and then after completing clinical trials it is approved mainly by FDA after this the 
MAb can be used for treatment [13]. 

Total Cost of the procedure including all phases can range up to $7,500 (US dollars). 

 

 

Figure 6: Clinical phase transition percentages. The above diagram shows a detailed graph of clinical phase transition percentages 
of therapeutic MAbs. 1- all products of chimeric MAbs, 2-oncological chimeric MAbs, 3-immunological chimeric MAbs, 4-chimeric 
MAbs from 1987 – 1997, 5-all products of humanized MAbs, 6-oncological humanized MAbs, 7- immunological humanized MAbs, 
8-humanized MAbs from 1988 – 1997 [30]. 

 

6. FDA APPROVAL 
FDA approval is essential for MAbs. There are many MAbs with therapeutic use but only very few among them are FDA approved 
those are very costlier but safe and recommended to use. There is a list of FDA approved MAbs in recent years and also the MAbs 
under clinical trials [8]. 
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Figure 7: A pie chart of MAbs under trials and discovered. This pie chart clearly depicts the percentage of MAbs discovered, 
MAbs under trials i.e. in different phases and MAbs discontinued [31]. 

 

Table 5: The approved MAbs and their year of approval [30] 

 
Generic name Trade name  Approval date Organisation of approval 

Muromonab-CD3 Orthoclone OKT3 06/19/86 (US) FDA 

Abciximab  ReoPro 12/22/94 (US) EMU 

Rituximab Rituxan 11/26/97 (US) 

06/02/98 (EU) 

FDA 

EMU 

Daclizumab Zenapax 12/10/97 (US) 

02/26/99 (EU) 

FDA 

EMU 

Basiliximab Simulect 05/12/98 (US) 

10/09/98 (EU) 

FDA 

EMU 

Palivizumab Synagis 06/19/98 (US) 

08/13/99 (EU)  

FDA 

EMU 

Infliximab Remicade 08/24/98 (US) 

08/13/99 (EU) 

FDA 

EMU 

Trastuzumab Herceptin 09/25/98 (US) 

08/28/00 (EU) 

FDA 

EMU 

Gemtuzumab ozogamicin Mylotarg 05/17/00 (US) FDA 

Alemtuzumab Campath-1H 05/07/01 (US) 

07/06/01 (EU) 

FDA 

EMU 
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Ibritumomab tiuxetan Zevalin 02/19/02 (US) 

01/16/04 (EU) 

FDA 

EMA 

Adalimumab Humira 12/31/02 (US) 

09/1/03 (EU) 

FDA 

EMA 

Omalizumab Xolair 06/20/03 (US) FDA 

Tositumomab-I131 Bexxar 06/27/03 (US) FDA 

Efalizumab Raptiva 10/27/03 (US) 

09/20/04 (EU) 

FDA 

EMA 

Cetuximab Erbitux 02/12/04 (US) 

06/29/04 (EU) 

FDA 

EMA 

Bevacizumab Avastin 02/26/04 (US) 

01/12/05 (EU) 

FDA 

EMA 

Natalizumab Tysabri 11/23/04 (US) FDA 

 

 

7. THERAPEUTIC USE OF MABS 
MAbs play an important role in cancer, graft rejection as clinical medicine. Detailed role is as follows: 

 

7.1 Role of MAb in cancer 

MAbs play an important role in cancer therapy where it binds to cancer cell by targeting them or else the drugs for the cancer like 
chemotherapeutic drugs are bound to the MAbs for clinical use. MAbs not only serve as a treatment to cancer it can be also used for 
histopathological diagnosis of cancer whereas specific types malignant conditions like leukemia and lymphoma and also solid tumor 
like carcinomas in lung, colon, breast, etc. is diagnosed other than this there are some special MAbs available for ovarian cancer and 
colorectal cancer. Samples of blood, sputum and biopsies are tested with MAbs to detect cancer cells [1,8,14]. It targets the specific 
cancer antigen MAbs are used to treat cancer where MAbs react in different ways through different mechanisms like MAbs are used 
along with complements to mediate cell cytotoxicity in cancer treatment as they are complement dependent or else it blocks the 
growth factors that promote the proliferation of tumor cells or through antibody mediated cytotoxicity and by inducing apoptosis [9]. 

The Mechanisms followed by MAb in the cancer therapy is as follows: 

 

7.1.1 Antibody dependent cytotoxicity 

In the ADCC mechanism the targeted cancer cell is bounded by MAbs that results in immune mediated destruction of cancer cell. 
Based on the Fc portion of MAb antibody dependent cytotoxicity occurs here the Fc portion of the Mab binds to FcgR present in the 
effector cells like macrophages, neutrophils, and NK cells. The Fab binds to the antigen of the tumor cell which results in a connection 
established between the cancer cell and the effector cell so the targeted tumour cell is identified and lysed through lytic attack [9, 33]. 

 

7.1.2 Complement mediated cytotoxicity 

MAb binds to the targeted tumor cell results in lysis of tumor cell through the mechanism of CDC this reaction is mediated by 
complement proteins that are bound to MAbs [9]. 
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7.1.3 Neutralization of soluble ligand 

MAbs bind to the circulating proteins or factors that favor proliferation of the tumor cell by neutralizing those proteins. Example 
includes bevacizumab is a humanized MAb that binds to VEGF-A and inactivates it so it results in inhibition of angiogenesis. Due to 
this the proliferation of tumour cell gets blocked [9]. 

 

7.1.4 Cytotoxic agent delivery 

By this process cytotoxic substances bound to MAb are sent to lyse the targeted specific tumor cell by delivering the cytotoxic agent. 
Example: trastuzumab-DM1 T-DM1 [9].   

Also by inhibiting some essential signals cancer cell can be lysed or proliferation is prevented. MAbs are being used in radio 
immunotherapy and chemotherapy as a delivery vehicle or as homing device here the MAbs are said to be radiolabeled or chemo 
labeled antibodies. The MAbs are conjugated with radioactive atoms in case of radio immunotherapy or else conjugated with 
chemotherapeutic drugs in case of chemotherapy and they circulate in the body till the specific antigen of cancer cell is identified then 
the drug is delivered to the cancer cell and causes damage to it but it can also damage the normal tissues but in some cases MAbs are 
directly introduced to treat cancer. Brentuximab vedotin, ado-trastuzumab emtansine and Brentuximab vedotin are FDA approved 
MAbs that are conjugated with chemo drug. For example in order to treat Hodgkin lymphoma and anaplastic large cell lymphoma the 
MAb namely Brentuximab vedotin is conjugated to MMAE a chemodrug and targets CD30 antigen of cancer cell [14]. In total of 
2441 diseases treated by using MAbs around 1324 was cancer [31]. 

 

Table 6: The oncological MAbs with the mechanism and type of cancer targeted [9, 33] 

MAb name Mechanism followed Type of MAb Therapeutic use 

Cetuximab Inhibition of EGFR signaling (targets 
EFGR), ADCC 

Chimeric MAb Colorectal, breast and lung 
cancer 

Panitumumab Inhibition of EGFR signaling (targets 
EFGR) 

Human MAb Colorectal cancer 

Nimotuzumab Blocks EGFR signaling (targets EFGR) Humanized MAb Head and neck cancer 

Rituximab ADCC, induction of apoptosis, CDC 
(targets CD 20) 

Chimeric MAb Non-Hodgkin lymphoma 

Trastuzumab Inhibition of HER2 signaling (targets 
HER2),  ADCC  

Humanized MAb Breast cancer 

Alemtuzumab Induction of apoptosis (targets CD52), 
CDC 

Humanized MAb Chronic lymphocytic 
leukemia 

Bevacizumab Inhibition of VEGF signaling by 
(targets VEGF) 

Humanized MAb Colorectal and lung cancer 

Ofatumumab ADCC, CDC (targets CD20) Human MAb Chronic lymphocytic 
leukemia 

Ipilimumab Inhibition of CTLA-4 (targets CTLA-4) Human MAb Metastatic melanoma 

Pertuzumab Blocks HER2 signaling (targets HER2) Humanized MAb Breast cancer 

Denosumab It targets RANK ligand Human MAb Solid tumor bony 
metastases 

Brentuximab vedotin Delivers toxic payload, auristatin toxin 
(targets CD 30) 

Chimeric MAb Hodgkin’s or systemic 
anaplastic large cell 
lymphoma 

Gemtuzumab Delivers toxic payload, calichaemicin Humanized MAb Acute myelogenous 
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ozogamicin toxin (targets CD 33) leukemia 

90Y-Ibritumomab 
tiuxetan 

Delivers the radio isotope yttrium-90 
(targets CD 20) 

Mouse MAb Low grade or transformed B 
cell non-Hodgkin’s 
lymphoma 

Tositumomaband 
131I-tositumomab 

Delivery of radio isotope iodine-131, 
ADCC, induction of apoptosis (targets 
CD 20) 

Mouse MAb Lymphoma 

 
 

7.2 Role of MAb in transplant rejection 
Organ transplantation was possible only in 1960s but there were rejections of organs transplanted in some cases so immune 
suppressive drugs were used in late 1970s [34]. OKT3 is the first murine type of MAb used in allograft rejection [35]. Usage of MAb 
in organ transplantation process prevents the recognition of donor tissue as foreign so there is no antibody mediated or cellular 
mediated rejection [37]. 

 

Various stages of MAbs administration during organ transplantation are as follows: 

 

7.2.1 Administration of MAbs before organ transplantation 
For the prevention of the early rejection of the transplanted organ desensitization is followed as the patient is very sensitive. Here the 
blood samples obtained are tested for the antibodies against MHC in specific it is screened for antibody against HLA. Mainly the 
individuals who had faced pregnancy risk, blood transfusion or previous organ transplants has more risk of antibodies against HLA so 
when an organ transplantation is performed then the transplant gets rejected within minutes or hours. So MAbs are used for 
desensitization and the production of antibodies against the transplantation of organ does not occur [37]. 

 

7.2.2 Administration of MAbs during organ transplantation 

There are drugs to prevent this condition like corticosteroids and calcineurin inhibitors but there are also severe side effects so MAbs 
are administered which can used as an alternative to limit the usage of corticosteroids and calcineurin inhibitors and also reduce the 
early rejection and loss of the transplant. For example MAb like Muromanab is used [37]. 

 

7.3.3 Administration of MAbs after organ transplantation 
This is mainly followed for allograft rejection here the immune system gets interrupted so the individual has the risk of malignancy or 
other infections after the transplantation is performed so there should be careful assessment after transplantation  [37]. 

Daclizumab is a humanized MAb and Basiliximab a chimeric MAb is used for renal transplantation process and OKT3 is used to 
prevent the rejection after transplantation within 3 months [35] [36]. Due to the discovery of MAbs for transplant rejection the renal 
transplantation is raised from 30% to 80% [37]. 
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Figure 8: Role of MAbs in renal transplantation. The above diagram depicts the mechanisms handled by MAbs to prevent renal 
transplant rejection [37]. 

 

8.  REASONS FOR PREFERRING MABS 

MAbs are more preferred when compared to polyclonal antibodies as it is very specific and has the properties like mono specificity as 
all antibodies has sane antigen binding sites, homogeneity as all are from same class, and consistency but MAbs also has some 
disadvantages like it is more expensive, time consuming and requires well trained persons [38].  

 

9. CONCLUSION 
MAbs is considered as an alternative therapy for many diseases in clinical field and also it is very specific so it is preferred more than 
polyclonal antibodies. In addition to this MAbs are being developed in cancer field is considered as a major advantage because cancer 
is regarded as a disease affecting major population and it is mostly preferred by pharmaceutical companies for diagnosis of diseases 
and therapeutic uses. It also has some disadvantages but it can be faced by pooling and usage of mAbs of desired specificity also more 
development in MAbs can lead to revolution in the immunology field and medical field [4, 38]. 
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Abstract: This research was carried out to determine factors 
affecting utilisation of EMIS in curriculum implementation in 
public secondary schools. Thereafter the findings would be 
generalized to other public secondary schools in Kenya. The 
main argument is that ICT under its component EMIS is a 
prerequisite tool for globally competitive quality education. 
The study was conceived due to the factor that several parts of 
secondary school were attempting to provide ICTs, however, 
utilisation of EMIS in curriculum implementation, 
examinations, finances and students’ enrolment seemed to be 
challenging because of several factors. To achieve this, the 
study had five research objectives. The study adopted a case 
study design targeting the principal, deputy principal and 
heads of department in Masinde Muliro Memorial Secondary 
school, Trans Nzoia, Kenya. This is because they were viewed 
as information rich cases. Data were collected using 
questionnaires as research instruments. Findings indicated 
that there is a value attached to ICTs and EMIS utilisation in 
curriculum implementation. The researcher recommends that 
schools be equipped with adequate ICT facilities and 
resources. Besides, teachers should go for capacity building in 
ICT skills and schools to adopt the national ICT policy and 
plan for its implementation. 
 
Key words: Curriculum Implementation, Educational 
Management Information Systems (EMIS), Information and 
Communications Technology (ICT), ICT Adoption, 
Innovations, Software as a Service (SAAS) 
 
1.0 Introduction 

Globally, massive educational expansion witnessed in recent 
years and the rapidly changing times and needs of society 
demand that school principals, teachers and other personnel 

perform decisively to match these changed circumstances. 
They need to be trained well to handle the new trends in the 
curriculum. Besides, schools should have adequate facilities 
like computer rooms, ICT equipment, and good terms of 
service (Barasa, 2007). All organisations, schools not 
excluded, cannot do without EMIS, which entirely depends on 
ICTs in school (ICT Task Force Series 8, 2005). Utilisation of 
EMIS ensures proper communication networks in school 
(Morjolein and Martina, Aug., 2008). When it comes to 
curriculum matters like planning future-oriented goals and 
objectives of the school, decision-making process that 
incorporates all stakeholders, controlling, organizing, 
directing, and other curriculum oriented processes, EMIS is 
required (Osodo, Indoshi and Ongati, 2010).  
 
In Africa, the major objective is to create ICT readiness and 
utilisation in school curriculum implementation (UNESCO, 
2012). According to Mangal (2009), it is interesting to note 
that even though a number of developing countries have 
initiated EMIS, utilising it in curriculum implementation came 
with challenges like lack of technology applications, computer 
infrastructure and clear ICT policy system. These challenges 
call for more research in this area. In South African schools, 
one of the most important obstacles of the applications of MIS 
is the inadequacy of the numbers of the computers (Pelgrum 
and Law, 2003; Mentz and Mentz, 2003). 
 
In Kenya, schools require tremendous input of EMIS (Menjo 
& Boit, 2005). The GoK has extended internet and MIS in the 
education sector so as to ensure effective and efficient 
curriculum implementation. The problem, however, is that the 
penetration of ICTs into public secondary schools is still very 
low. There is disparity in ICT infrastructure where institutions 
in urban enjoy the benefits of ICT whereas the small 
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institutions in rural are still locked out of the information era 
(The Standard, Mon., March 29, 2010). 
 
1.1 The case study of Masinde Muliro Memorial 

Secondary School 

Just like all other secondary schools, Masinde Muliro 
Memorial operates within a given locality with its particular 
material resources, decision-making procedures and 
philosophical orientations. All these factors interact with each 
other in a social system that requires EMIS for purposes of 
curriculum implementation. However, the challenge is that 
there is underutilization of EMIS in the school in curriculum 
implementation.   

1.2 Statement of the problem 

Despite the efforts by the GoK in paving way for ICTs and 
adopt EMIS utilization in curriculum implementation, most 
schools are unable to utilize EMIS (UNESCO, 2012).The slow 
extent to which EMIS is being utilised in schools needs to be 
adequately addressed.  
 
1.3 Research objectives and questions 

The following are the objectives of the study: 
i. To assess the current status of ICT infrastructures in 

school  
ii. To find out the status of EMIS utilization in school  

iii. To suggest possible measures for improving 
utilization of EMIS in curriculum implementation 

iv. To investigate the factors hindering EMIS utilization 
in curriculum implementation process in school 

v. To find out the ICT services being utilized for 
curriculum implementation in school 

The following research questions were formulated from the 
stated objectives: 

i. Which ICT infrastructures are available for use in 
curriculum implementation?  

ii. What is the status of EMIS utilization school?  
iii. What measures can be taken to improve utilization of 

EMIS in curriculum implementation? 
iv. What are the factors hindering EMIS utilization in 

curriculum implementation in school?  
v. Which ICT services are being utilized for curriculum 

implementation in school? 
 
1.4 Hypothesis of the study  

If EMIS is implemented, there will be effective utilization. 
 
1.5 Scope of the study  

Trans Nzoia West Sub-County is one of the locations where 
the utilization of EMIS in curriculum implementation is 
limited (RoK, 2018). This reckoned the need for the study. 
 
2.0 Literature review  

The force driving globalization in the 21st Century is 
undoubtedly ICT (UNESCO, 2012). Information and 
Communication Technology (ICT) has become the most 

important issue in the field of current educational theory and 
practice where many countries of the world are now focusing 
on applying in education (Ndemo, 2010). This reckoned the 
need to understand what ICT entails and its specified aspect 
integrated in school curriculum for the sake of the study. 
 
Torero and Braun (2006) cited in Ngoma, (n.d) have defined  
ICT as the computing industry (hardware, software, networks, 
the internet and related services); electronic data, processing 
and display (such as photocopiers, cash registers, calculators 
and scanners as well  as myriad of less-well known machines 
specifically tailored to production and manufacturing); 
telecommunication and related services (such as fixed and 
cellular telephones, facsimile machines, instant messaging and 
teleconferencing). For the need of this study, the focus was 
mainly on the EMIS utilisation in curriculum implementation, 
a component that requires computers and internet connectivity 
for implementation to take place effectively. 
 
To recognize EMIS utilisation in curriculum implementation, 
the Kenya’s 2010-2015 strategic plan focused on developing 
physical ICT infrastructure and maintenance of ICT tools and 
equipment in schools. This was for the purpose of equipping 
teachers with computer skills as well as utilising EMIS in the 
school curriculum implementation (GoK, 2015). From the 
reviewed literature, principals and teachers in public secondary 
schools in Kenya should work with the new technological 
programs like EMIS (Mumbua, 2009). 
 

3.0 Research methodology  

Research design 
The study adopted specifically a case study design (Best and 
Kahn, 2006). The major criterion was of using the case at hand 
for further generalisations in other public secondary schools as 
social institutions (Orodho, 2009). The researcher collected 
information about respondents’ attitudes, opinions, habits or a 
variety of education or social issues as per the requirements of 
EMIS.  
Target population 
The target population constituted 1 principal, 1 deputy 
principal and 6 heads of departments, hence, a total population 
of 8 persons (MoEST, 2017). They are rich with ICT and 
EMIS information; hence oversee the utilization of EMIS in 
curriculum implementation. 
Sampling technique 
Credibility of the study was judged by its sampling technique 
(Kothari, 2004). The study adopted a purposive sampling 
technique whose major criterion was of using adequate number 
of respondents, that is, a sample size of 1 principal, 1 deputy 
principal and 6 heads of department.   
Data collection and analysis 
To determine instrument reliability, the raw scores obtained 
from principal’s interview schedule, and questionnaires for 
deputy principal and HODs were summarized, coded, edited 
and synthesized to reveal the essence of data (Mbwesa, 2006).  

4.0 Research findings and discussion 

The researcher was able to administer principal’s 
questionnaires and 6 HODs’ questionnaires. All questionnaires 
were returned dully completed. These questionnaires were then 
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analyzed and interpreted. The findings comprise the 
information obtained from analyzed questionnaires, 
observational checklist, interview schedule and literature 
review. The findings are reported on the basis of the questions 
formulated from research objectives. 
Question 1: Which ICT infrastructures are available for 
use in curriculum implementation?  
In order to answer this question, it was prerequisite for the 
researcher to establish whether respondents were engaged in 
any observable EMIS utilization in school curriculum 
implementation. It was therefore necessary to find out on the 
availability and distribution of computers in school and any 
future plan of acquiring more ICT facilities. The principal and 
HODs indicated that at least there was a representation of 
teachers seen to be engaged in ICT integration in school 
curriculum and that the school had a plan of constructing a 
computer laboratory and equipping it with computers. But the 
problem was availability of computers and internet 
connectivity to enhance EMIS utilization. That is the main 
issue that this study sought to establish.   
Question 2: Which ICT services are being utilized for 
curriculum implementation in school? 
This research questions was basically concerned about other 
ICT devices used in school for teaching and learning.  
Respondents were to identify other ICT media education 
devices beside computers that were being used to equip 
learners with ICT skills to improve the quality of education. 
The results indicated that smart phones, television and 
photocopiers were the commonly used ICT media education 
devices in school. Tape-recorders, telephone and video were 
used to a smaller extent. This indicated that ICT integration in 
school curriculum was being realized but the problem was the 
factors impeding the process of EMIS utilization in curriculum 
implementation. 
Question 3: What are the factors hindering EMIS 
utilization in curriculum implementation?  
In order to identify the factors hindering EMIS utilization in 
curriculum implementation, the principal and teachers were 
asked to state the factors. From their statements, the 
respondents considered inadequate funds, poor connectivity of 
electricity, small rooms, lack of clearly revised ICT policy in 
the school, and inadequate ICT materials as hindrances to 
EMIS utilization in school curriculum implementation. 
Statements from the respondents indicate that if the factors can 
be worked on and improved, they would be very important 
determinants for ICT integration and hence for EMIS to 
succeed.   
Question 4: What measures can be taken to improve 
utilization of EMIS in curriculum implementation 
This question aimed at capturing possible measures to improve 
EMIS utilization in curriculum implementation. The results 
indicated that the principal and teachers recommended for 
teacher in-service courses on ICTs and EMIS utilization.  This 
is an important aspect because if teachers were allowed to go 
for in-service courses on ICT, they would be comfortable to 
apply the skills on how to utilize EMIS in curriculum 
implementation. They also advocated for the need to equip the 
schools with power, build computer laboratories, and 
specialists to assist them in case of a problem. 
 
5.1 Conclusions 

The study found that the utilization of EMIS in curriculum 
implementation, given the right conditions, would provide 
teachers and principals with opportunities to improve 
professionally. These teachers and principals would then 
transform education and help students acquire confidence and 
pleasure in new technologies by being familiar with ICTs and 
EMIS application skills for problem-solving, information 
gathering and interpretation. The study established that there is 
no one factor that can be exclusively attributed to the 
utilization of EMIS in curriculum implementation. The factors 
are interrelated. Teachers and the principal emphasized the 
need for equipping the school with power, building computer, 
laboratories, and government sponsorship for purposes of 
EMIS utilization in curriculum implementation. 
 
5.2 Recommendations 

For the utilization of EMIS in public secondary schools to be 
realized, there was need for the study to provide 
recommendations that would guide policy-makers.  The 
recommendations are therefore divided into those with policy 
implications and those meant for further research. 

5.2.1 Policy implications 
(i)  Training of teachers in ICT applications and 

software programs for curriculum 
implementation should be undertaken by KEMI, 
colleges and universities. 

(ii) The GoK should collaborate with CFSK, NEPAD 
and other legalized Development Partners to 
equip schools with adequate ICTs. 

(iii) Public secondary schools should adopt the 
national ICT policy.  
 

5.2.2 Recommendations for further research 
The following are recommended areas for further research 
basing on this study: 

(i) The role of KEMI in EMIS utilization in school 
curriculum implementation as perceived by 
principals and teachers.   

(ii) The initiative of ICT mobile laboratories in 
stimulating demand for EMIS utilization in 
curriculum implementation.              
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Abstract 

This study investigated the effect of multimedia instructional approach on the interest and retention of mid basic II pupils in Basic 

Science. The sample for study comprised Eighty-five mid basic II Basic Science pupils from two intact classes purposively selected 

from two private co-education schools in Federal Capital Territory, Abuja, Nigeria. Two research questions guided the study and two 

null hypotheses were tested at 0.05 level of significance. Two instruments were used for data collection namely; Pupils’ Interest in 

Basic Science rating scale (PIBS) and Basic Science Retention Test (BSRET). The reliability of PIBS was determined using Cronbach 

Alpha and the coefficient obtained was 0.79 while Kuder-Richardson formula 21 (K-R21) was used to determine the reliability of 

BSRET and the reliability coefficient was found to be 0.80 implying that the instruments were reliable enough for the study. 

Descriptive statistics were used to answer the research questions while Analysis of Covariance (ANCOVA) was used to test the 

research hypotheses at 0.05 alpha level of significance. The findings of this study revealed significant differences in the interest and 

retention of male and female mid basic II pupils taught Basic Science concept using Multimedia Instructional Approach. Based on the 

findings, it was recommended that; Basic Science teachers should incorporate multimedia instructional approach which has been 

found to increase pupils interest and enhance retention. 

 

Keywords: Basic Science, Instructional Approach, Interest, Multimedia and Retention. 

 

INTRODUCTION 

The success of any educational enterprise in this modern age of advanced technology is in terms of technologies and or media 

employed to ensure maximum cognitive development or advancement of learners. Multimedia aids in education could be define as the 

various electronic and technological devices employed by the teacher/ learner to enhance the interest, acquisition and retention of 

knowledge. These include print media like newspapers, magazines, journals and books. Electronic media include; Television, Radio, 

Slide, CD Rom, Projectors, CDs, DVDs and interactive media like cell phones and the internet. Multimedia combines five basic types 

of media into the learning environment: text, video, sounds, graphics and animation, thus providing a powerful new tool for education 

(Nwanekezi & Kalu, 2012). 

Researches have shown that the quality of learning can be significantly enhanced when ICT is used as an intellectual multi-tool 

adaptable to learner’s needs (Furo, 2015; Nwafor & Okoi, 2016; Gambari & Yusuf, 2017). Gyang (2008) referred to this as: critical 

thinking, information skill, higher level conceptualization and problem solving. It has been observed that average school age child 

spends much time watching television; playing video games and exploring other electronic media devices, including the cell phones. 

These exploration and manipulation have been found to stimulate interest and create enabling environments for learning to take place 

both inside and outside the classroom, it is also makes learning easier and knowledge more easily retained (Nwanekezi & Kalu, 2012). 
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Moreover, Akbiyik and Akbiyik (2010) are of the view that critical thinking, decision making, reflective thinking and creative 

thinking are various forms of cognitive learning outcomes of multimedia aids. 

The basic school stage is the formative stage of an individual. At this stage, audio and visual impressions made on a child in the 

process of teaching and learning leaves a long-lasting effect on the educational development of the child. Children are naturally 

curious and inquisitive about their environment. They are observant, persistent and enjoy entertaining learning experiences 

(Nwanekezi & Kalu, 2012).  

Basic Science education’s purpose is to train pupils to acquire proper understanding of basic principles as well as application. It is 

also aimed at developing appropriate scientific skills and attitudes as a prerequisite for future scientific activities. To achieve these 

objectives, active participation and collaborative learning activities become imperative and these need functioning instructional media 

to make Basic Science instruction effective (Osokoya, 2013; Oni, 2014; Samuel, 2017). 

Interest is considered to be the feeling of an individual towards a particular object or an activity. It means that a child will develop 

interest in any object or activity that is found to be attractive or stimulating. Therefore, in a classroom situation, the learner will be 

attentive during a lesson only if the instruction is appealing to the learner (Nwachukwu, 2013; Danjuma, 2015). 

Retention is the ability to hold, keep or recall past experience and reproduce a learnt concept when the need arises (Bukunola & 

Idowu, 2012). It is an important variable in learning because only a learnt experience is recalled, learning cannot be said to have taken 

place if there is no proper retention. The ability of students to recall past learnt Basic Science concepts as an objective of the Basic 

Science teaching and learning process may likely enhance achievement in the subject. For so long, researchers have been keen on 

knowing what could be done by teachers to enhance maximum retention of knowledge or skills long after they have been acquired 

whether in the classroom or outside the classroom (Azuka, 2012). 

The use of multimedia instructional approach in teaching Basic Science at the basic school level helps to expose them to have a better 

understanding of the concepts taught. It therefore has become pertinent to find out how the application of multimedia affects the 

interest and retention of mid basic pupils in Basic Science. 

Purpose of the Study  

The purpose of this study is to investigate the effect of multimedia instructional approach on the interest and retention of mid basic II 

pupils in Basic Science. Specifically, the study sought to: 

1. determine the effect of multimedia instructional approach on the interest of mid basic II pupils in Basic Science. 

2. determine the effect of multimedia instructional approach on the retention of mid basic II pupils in Basic Science. 

Research Questions 

The following research questions guided the study: 

1. What is the mean interest scores of male and female pupils taught Basic Science using multimedia instructional approach? 

2. What is the mean retention scores of male and female pupils taught Basic Science using multimedia instructional approach? 

Hypotheses 

The following hypotheses were tested at 0.05 level of significance: 
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1. There is no significant difference in the mean interest scores of male and female pupils taught Basic Science using 

multimedia instructional approach. 

2. There is no significant difference in the mean retention scores of male and female pupils taught Basic Science using 

multimedia instructional approach. 

Scope of the Study 

The study focused on the effect of multimedia instructional approach on teaching mid basic II Basic Science pupils in Abuja, Nigeria. 

The content scope was; Reproductive system in mammals. 

METHODOLOGY 

Quasi experimental research design was employed for the study. The sample for study comprised Eighty-five mid basic II Basic 

Science pupils from two intact classes purposively selected from two private co-education schools in Federal Capital Territory, Abuja, 

Nigeria. The schools were purposively sampled based on equivalence in laboratories, ICT facilities and manpower. The schools were 

randomly assigned to experimental groups (taught using Multimedia Instructional Approach (n = 40)), and the control group (taught 

using Guided Discovery (n = 45)). 

Two instruments were used for data collection namely; Pupils’ Interest in Basic Science rating scale (PIBS) and Basic Science 

Retention Test (BSRET). PIBS contained 10 items designed to determine students’ interest in Basic Science. PIBS was rated using a 

four-point rating scale. The options were; Strongly agreed (SA) = 4 points, Agree (A) = 3 points, Disagree (D) = 2 points and Strongly 

Disagreed (SD) = 1 point. Basic Science Retention Test (BSRET) was a 15-item instrument with options A – D in reproductive 

system in mammals. The test was validated by experts in Science and Technology Education and were trial tested. The reliability of 

PIBS was determined using Cronbach Alpha and the coefficient obtained was 0.79 while Kuder-Richardson formula 21 (K-R21) was 

used to determine the reliability of BSRET and the reliability coefficient was found to be 0.80 implying that the instruments were 

reliable enough for the study.  

 RESULT 

Descriptive statistics of mean and standard deviation were used to answer the research questions while Analysis of Covariance 

(ANCOVA) was used to test the research hypotheses at 0.05 alpha level of significance. 

Research Question One 

What is the mean interest score of male and female pupils taught Basic Science using multimedia instructional approach? 

The data used to answer this research question is presented in Table 1. 

Table 1 

Means and Standard Deviation of Male and Female Pupils’ Interest Using Multimedia Instructional Approach 

          Male         Female 

Group Type of Test X SD N X SD N 

Multimedia Pretest 17.12 3.10 21 15.55 2.76 19 
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 Posttest 30.42 2.30 21 27.98 3.01 19 

Guided Discovery Pretest 12.01 3.00 25 11.07 3.23 20 

 Posttest 21.15 2.87 25 17.52 2.76 20 

  

Table 1 reveals that male pupils had a higher mean interest score than their female counterparts. 

Research Question Two 

What is the mean retention score of male and female pupils taught Basic Science using multimedia instructional approach? 

The data used to answer this research question is presented in Table 2. 

 

Table 2 

Means and Standard Deviation of Male and Female Pupils’ Retention Using Multimedia Instructional Approach 

          Male         Female 

Group Type of Test X SD N X SD N 

Multimedia Pretest 19.50 2.95 21 17.75 2.76 19 

 Posttest 32.26 3.30 21 28.43 2.01 19 

Guided Discovery Pretest 15.10 2.10 25 13.17 2.23 20 

 Posttest 25.25 2.57 25 22.52 2.43 20 

  

Table 2 shows that male pupils had a higher mean retention score than their female counterparts. 

Hypothesis One 

There is no significant difference in the mean interest score of male and female pupils taught Basic Science using multimedia 

instructional approach. 

Table 3 

Result of Analysis of Covariance of Male and Female Pupils’ Interest Taught Basic Science Using Multimedia Instructional 

Approach 

Source of Variation Sum of Square Df Mean Square F-calculated F-critical 

Covariance Pre-interest 1543.02 1 39.62   

Mean Effects 2535.22 2 2421.72 15.04  

Multimedia*Gender 25975.84 3 25975.84 10.03 1.89 

Residual 54016.55 79  11.06 1.30 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8339
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              347 

ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8339   www.ijsrp.org 

Total 84070.63 85    

 

Table 3 revealed a significant difference in the interest of male and female pupils taught Basic Science concept using multimedia 

instructional approach. The calculated F-value was 10.03 as against the critical F-value of 1.89 at 0.05 level of significance. 

Therefore, the hypothesis was rejected, since the calculate F-value was greater than the critical F-value. 

Hypothesis Two 

There is no significant difference in the mean retention score of male and female pupils taught Basic Science using multimedia 

instructional approach. 

Table 4 

Result of Analysis of Covariance of Male and Female Pupils’ Retention Taught Basic Science Using Multimedia Instructional 

Approach 

Source of Variation Sum of Square Df Mean Square F-calculated F-critical 

Covariance Pre-test 597.02 1 532.09   

Mean Effects 11535.22 2 31.72 41.22  

Multimedia*Gender 295.64 3 295.64 19.73 1.89 

Residual 433.07 79  19.06 1.30 

Total 84070.63 85    

 

Table 4 revealed a significant difference in the retention of male and female pupils taught Basic Science concept using multimedia 

instructional approach. The calculated F-value was 19.73 as against the critical F-value of 1.89 at 0.05 level of significance. 

Therefore, the hypothesis was rejected, since the calculate F-value was greater than the critical F-value. 

Discussion 

The findings of this study revealed that the use of Multimedia Instructional Approach had significant effect on pupils’ interest in 

Basic Science. The pupils taught using Multimedia Instructional Approach had significant interest than those taught using the Guided 

Discovery Method. This result is in agreement with the findings of (Furo, 2015; Nwafor & Okoi, 2016; Gambari & Yusuf, 2017) who 

reported that students taught science using audio and visual assisted instruction develop significant interest than those taught without.  

In relation to retention, the findings of this study revealed that the use of Multimedia Instructional Approach had significant effect on 

pupils’ retention in Basic Science. This result is in agreement with the findings of (Nwanekezi & Kalu; 2012 and Akbiyik & Akbiyik; 

2010) who reported that pupils taught Basic Science using multimedia assisted instruction retain higher than those taught without.  

Conclusion 

The findings of this study revealed significant differences in the interest and retention of male and female mid basic II pupils taught 

Basic Science concept using Multimedia Instructional Approach. 
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Recommendations 

Based on the findings of this study, the following recommendations were made: 

1. Basic Science teachers should incorporate multimedia instructional approach which has been found to increase pupils interest 

and enhance retention. 

2. Government should ensure adequate provision of media aided instructional materials for the effective teaching and learning 

of Basic Science. 
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Abstract- Oil is any nonpolar chemical substance that is 
a viscous liquid at ambient temperatures. Oil drilling is a 
complex process that involves the drilling and pumping of oil 
from underground wells. There are some technologies for 
bringing oil to the earth surface. Oil drilling reaches usually a 
depth of 2 to 3 km. The drill heads containing a sophisticated 
sensor electronic, which is collecting data permanently during 
the drilling process. Due to the high friction temperatures up to 
300°C may occur, only selected electronic components may 
resist for a few days. To measure the drill string vibrations 
shock-and-vibration sensors are used. Shock-and-vibration 
sensor is installed in measurement-while-drilling tools, logging-
while drilling tools, and rotary steerable system [1]. 
Technologies working behind oil well drilling are developing. 
Electronic devices are used for oil well drilling having some high 
temperature fault and it's questionable for sustainability in huge 
vibrations. There is another problem in PCB. Most of the PCB 
made of brittle ceramic materials. This PCB substrate can’t 
sustain huge vibration. As a result, efficiency is decreasing and 
losses are increasing of oil companies. There for this research 
proposed a unique sensor which can work in high temperature for 
few days and also can sustain huge vibration. 
 
Index Terms- Band Gap, Chip Wafer, CMOS, LTCC, MCM, 
PCB 

I. INTRODUCTION 

T As the oil industry looks to increase production from old 

field’s reservoirs, the vision of the digital oilfield is highlighted 
as a potential solution to many of the challenges presented by 
higher temperatures, higher pressures, longer tiebacks, and more 
expensive operations. We lead easy life because of the 
development of modern electronics. The drilling sensors are 
leading Big Oil’s mining of so-called big data, with some firms 
envisioning billions of dollars in savings over time by avoiding 
outages, managing supplies and identifying safety hazards. The 
main focus of oil companies is to make this ever-shrinking, 
increasingly complex electronics to operate at the high 

temperatures, vibration, and extreme pressures encountered in 
ambient environments. 
Many reputed company in the world already researched with oil 
drilling sensor. These company made their solutions by own. 
Here is some company name below 

o Baker Hughes 
o Xilinx,Inc. 
o Schlumberger 
o Honeywell 

 

II. EXISTING SOLUTIONS EVALUATION 
There are so many solutions from different companies. Different 
companies are using different chip wafer, PCB Substrate, and 
Packaging material in order to get higher productivity for 
example: 

A. Honeywell 
 
American based company Honeywell Solid State Electronics 
Center (SSEC) are using different electronic devices for various 
purpose like example- HT83C51 (Microprocessor), HT6256 
(SRAM), HT2007, HT2080, HT2160, HT2300, HT2400 (Gate 
array), HTCCG (Crystal clock generator). The operating 
temperature of these devices is in the range of 200º-300º C [5] 
This company use SOI technology for Chip Wafer. This 
company is also trying to develop SIC Chip Wafer which can be 
operating at 300º C [5]. 
Aluminum Nitride and Aluminum Oxide are used for PCB 
substrate [5]. Aluminum Nitride and Aluminum Oxide are 
capable of maintaining rough situations and high temperature [5]. 
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     Figure 1: SOI vs Bulk technology cross section [5] 

 
For packaging this company uses a plastic housing [5]. The 
housing is cheap and can be mass produced. Investigated in this 
paper, Honeywell uses high temperature solder, Au88Ge12, 
industry name Indalloy IND.183 [5]. This solder is capable of 
working at around 300°C [6].  

B. Xilinx,Inc. 
Another popular American electronics company Xilinx 
manufactures sensors for oil wells technology. The chip used in 
oil drilling is known as XA6SLX45 which can operate in high 
temperature about 175º C [7]. This company is using wafer chip 
made of GaN or SiC [7]. GaN is used for its technological 
maturity though it is expensive in cost. On the other hand, the 
conductivity of SiC has better than other available 
semiconductors. Xilinx is using FR4 advance version popularly 
known as NELCO for PCB substrate which is also designed for 
high layer count PCB and high-speed digital applications [7]. 
NELCO is using for its extraordinary attribution such as- Pb 
(lead) free assemblies, high-speed low loss PCB, fine-line high 
layer PCBs, backplanes, communications and networking, 
manifold mounting and packaging etc [8]. 
 
For packaging technology, Ball Grid Array plastic package is 
mostly used [9]. BGA has numerous advantages, for instance, 
high density which means many hundreds of pin can be installed 
has lower thermal resistance between package and PCB, and due 
to low inductance leads signal are not distorted in high-speed 
electronic circuit [9]. 
Because of environmental concerns Pb-free soldering materials 
are the first and foremost for the industries. Pb is mixed with 
other solder material such as TIN(Sn). For the mechanical, 
electrical and thermal properties a viable solder material is used 
by Xilinx which is SnAgCu (96.5 Sn–3 Ag–0.5 Cu) with 
dispersion hardening technology. This technology has higher 
creep resistance and higher temperature sustainability [9]. 
 

 

C. Baker Hughes 
One of the most respected producers of oil drilling sensors called 
Baker Hugher, have taken a direct approach to the problem 

which is they have wanted to substitute and use solutions which 
are currently available in the market hence easy to integrate. 
An important solution advised by the Engineers of Journal of 
Petroleum Technology (JPT) designed the sensors which can 
operate at the temperature of 180º C. Si is used as a chip wafer 
with SOI technology like Honeywell SSEC. Unlike Honeywell, 
for PCB substrate JPT Electronics is using LTCC (Low 
Temperature Co-fired Ceramic) as LTCC has good thermal 
conductivity [11]. 

 
Figure 3: Baker Hughes chip [10] 

 
As we know Pb(lead) is unfriendly for environment. So, for 
soldering material with solid solution hardening technology JPT 
Electronics company uses PbSn [11]. For strengthening the pure 
material solid solution hardening alloy is used. This company is 
also using Pb-free soldering material Sn96Ag04 which is 
environment Friendly [11]. 
 
Baker Hugher is using Multichip Module (MCM) for housing 
which is generally an assembly contains a multiple number of 
chips and integrated circuit. MCM is also called hybrid 
integrated circuit [11]. 
 

III. EVALUATION & DISCUSSION OF PROBABLE SOLUTION 
 

A. Chip Wafer 
The main foundation of circuit is chip wafer. It is necessary to 
focus on band gap energy of the semiconductor materials and 
effect of intrinsic carrier concentration due to temperature when 
choosing materials for chip wafer.  
 

Table-1: Semiconductor materials properties [12,13,14,15]. 

Figure 2: Packaging for XA6SLX45 [7] 
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B. Band Gap 

First step is to consider band gap. Proposed system needs higher 
band gap energy and also higher conduction band. 6H-SiC is the 
best option for that. Those materials which have higher band gap 
and higher conduction band are suitable at room temperature. 
With the increase in temperature the band energy gap reduces. 
When the property is reduced it compromises electrical 
conductivity. The higher band gap is suitable for operating the 
sensor at a higher temperature [12]. If the band gap is too high 
then the material will not work at normal temperature. Now the 
most important thing is material should not choose only looking 
at high temperature operating point but also long temperature 
range [13]. Then this material will be efficient for the system.  
 

C. Intrinsic Carrier Concentration 
Second step is understanding the intrinsic carrier concentration of 
the semiconductor materials. The intrinsic carrier 
concentration is the number of electrons in the conduction band 
or the number of holes in the valence band in intrinsic material. 
This number of carriers depends on the band gap of the material 
and on the temperature of the material. The equation is 

n = NcNve(
−Eg
KT ) ………….(1) 

Equation (1) shows effective density of states at valence and 
conduction band. Changing of temperature, causes the value of 
density change. For this, electrons travel from one electron band 
to another due to the gain of kinetic energy provided by the heat. 
In graph there is a relationship between normalized temperature 
and intrinsic carrier concentration. Lower the gradient of material 
the greater stability at high temperature. 

 
Figure 4: Different semiconductors Intrinsic Carrier 

Density Vs. Temperature [17]. 
 

D. Identifying Best Semiconductor 
Studying all types of semiconductor materials, proposed system 
can eliminate all semiconductor materials except GaN and 6H-
SiC. It is possible to choose both GaN or 6H-SiC for chip wafer 
but 6H-SiC is the best choice. It has good stability at high 
temperature compared to GaN. 6H-SiC has huge operating 
temperature range. Adding to that the assembly technology 
maturity of SiC is better [16]. So 6H-SiC is the final choice for 
chip wafer in this proposed system. 

 
Figure 5: Different semiconductors Intrinsic Carrier Density Vs. 

Temperature [17]. 
E. PCB Substrate Material 

Another important part of packaging is PCB substrate. Before 
shorting out PCB substrate material it is very important to focus 
on: Substrate temperature resistivity, Shock and vibration absorb 
capability.  

Materials Band 
Gap 

(Eg)/eV 

Operating 
Temperature/°C 

Density 
at 

Valence 
band 

(Nv)/cm-

3 x1019 

Density at 
Conduction 

band 
(Nv)/cm-3 

x1019 

Si 1.08 150 1.04 2.89 
Ge 0.66 75 0.6 1.04 

GaAs 1.42 350 0.7 0.05 
6H-SiC 3.03 >600 2.9 8.5 

GaN 3.45 700 4.6 0.23 
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a. Direct Bonded Coper Substrate (DBC) 

DBC means Direct Bonded Copper and denotes a process in 
which copper and a ceramic material are directly bonded. 
Normally, DBC has two layers of copper that are directly bonded 
onto an aluminum-oxide (Al2O3) or aluminum-nitride (AlN) 
ceramic base. The DBC process yields a super-thin base and 
eliminates the need for the thick, heavy copper bases that were 
used prior to this process. Because power modules with DBC 
bases have fewer layers, they have much 
lower thermal resistance values [19].  
 

 
Figure 6: DBC process flow [19] 

 
 
Properties of DBC ceramic substrates: 
• Good mechanical strength; mechanically stable shape, 

good adhesion and corrosion resistant [19]. 
• Excellent electrical insulation [19]. 
• Superb thermal cycling stability [19]. 
• The thermal expansion coefficient is close to that of 

silicon, so no interface layers are required [19]. 
• Good heat spreading [19]. 

 
 
 
 
 

Table-2: Comparison among DBC, LTCC and MCPCB [19] 
 

 
PCB substrate 

types 
DBC LTCC MCPCB 

Pull Strength 
(Kg/cm3) 

>120 >50 >50 

Meterial 99.99% 
Cu 

Ag+SiO2 99.99% 
Cu 

Thickness (mm) 0.01-1.6 0.01 0.01-1.5 
Current(A) (1mm 

Width) 
10 (0.3 

mm 
thickness) 

0.3 
(0.01mm 
thickness) 

10 (0.3 
mm 

thickness) 
Dielectric 

Strength(KV/mm) 
>14 >14 <5 

Reliability >500 
cycles 

<200 
cycles 

<200 
cycles  

Maximum 
Temperature (°C) 

850 <500 <300 

 
From the Table-2 it can easily find out the best one. For DBC the 
temperature is higher than others, Reliability is high compares to 
others and finally the strength is also very high comparison to 
LTCC and MCPCB. 

b. Mechanical Protection 
Though DBC is the best for PCB substrate but I also like to add 
some additional protection which is called mechanical protection 
for shock and vibration. Vibration may also cause mechanical 
failure in the housing itself. This is equally undesirable; a 
loosened screw, pin, or clip can lead to cascading failures that 
damage and even destroy the system. Elastomers and 
thermoplastic mounts can effectively reduce the likelihood of 
such an event by dampening these instead of transmitting the 
vibrations [20]. As insulation material, mineral wool (stone) can 
be used which can survive at the temperature up to 750º C [21]. 

IV. PACKAGING AND JOINING TECHNOLOGY 

A. Packaging (Housing) 
Electrical packaging refers to the packaging of the integrated 
circuit chips. Packaging is an outer body of the circuit which 
protects the circuit. During drilling high reliability is very 
important and this reliability mostly depends on packaging. It is 
needed to keep in mind that components must be survived in 
rough weather. In market widely use packaging system is 
ceramic based packaging system. But ceramic can’t tolerate huge 
vibration which is the major challenge for packaging. To face 
this challenge the option is alternative material. Metallization, 
wire bonding, smoothing interfaces and housing belongs to 
packaging. For drilling given temperature is 300º C. For this 
temperature wire bonding and metallization is not going to 
affected. For handle vibrations and operate under high 
temperature the main focus is choosing housing material. 
Aluminum (Al) can be the better choice for the encapsulating. It 
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is necessary to identify operating temperature of materials. From 
the equation of homologous temperature, it can be easy to find 
out the operating temperature. The equation is  
 

 
Figure 7: Outline of Packaging 

𝑇𝐻 =
𝑇

𝑇𝑚𝑒𝑙𝑡
 

Here, 
TH= Homologous temperature 
T= operating temperature 
Tmelt= Melting temperature 
 
All metals have TH around 0.3-0.5 [22]. From the above 
equation I find out the operating temperature of Aluminum 
which is 330º C which is suitable to face the challenge of high 
temperature. The thermal expansion of Aluminum is larger 
comparing to the other metal. The coefficient of thermal 
expansion of Al is 25.2 μm/m-°C [23]. It is also corrosion Resist 
metal. Aluminum is not brittle. Aluminum is lighter in weight 
compare to other material. So, considering all these strong side of 
Aluminum my choice is to use Aluminum instead of ceramic.  

B. Joining Technology 
Soldering is the main concern of Joining technology. Mostly 
used solder alloy in high temperature is Pb-Sn. Melting point of 
Pb-Sn depends on the percentage of Pb and Sn of it’s 
combination. When the percentage of Pb is 95% and Sn is 5% 
normally the melting point of Pb-Sn is greater than 330º C [24].  
 

 

 

 

 
 
 

But for oil drilling sensor, Pb-Sn might be used with solid 
solution hardening technology which improves the strength of 
the pure metal.  
We all know that Pb is not environment friendly that is why we 
can also use Au-Sn. Though Au-Sn is expensive might be used 
for joining technique.  

 
Figure 9: Solder alloy Au-Sn High melting point [26]. 
Au-Ge and Au-Si might be the solution though these are 
expensive solder alloy which can perform at 300º C for 20 days. 
To increase strengthen of the material solid solution hardening 
technique can be used [27]. 

V. COMPARISON BETWEEN EXISTING SOLUTION AND 
SUGGESTING SOLUTION 

Oil Company using their own solution to find out high 
temperature electronics fault and the effect of vibrations. It is 
clear that the existing solutions are well researched and 
successfully applied for oil drilling. The suggesting solution is 
theoretical analysis of some problems and solution is also 
theoretical. Comparison between the both can only possible in 
theoretical way. Considering temperatures, existing solution 
given by Baker Hughes and Xilinx are not good enough. So, the 
only company that is Honeywell is exists.  
For chip wafer, Honeywell used SOI technology and suggested 
solution is 6H-SiC. It is well documented that with increasing of 
Si wafer the quality collapse with temperature. That is why 6H-
SiC is better option for chip wafer. 
 
Honeywell uses ceramic nature for PCB substrate. The 
suggesting solution is also ceramic nature but Reliability of DBC 
is very high comparing to the others ceramic substrate. There is 
also used mechanical protection for Suggested solution. So, 
comparing both suggesting solution is better. 
  
Housing technology, the company used plastic packaging which 
cannot operate at high temperature like more than 300º C. 
Suggesting solution is Aluminum which is used with insulation 
layer can be a better idea. 
 
For joining Honeywell used AuGe as solder alloy. But the 
suggested solution for joining is Pb-Sn and Au-Sn. This 

Figure 8: Solder alloy Pb-Sn High melting point [25]. 
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soldering alloy can easily integrate with PCB. Both have high-
temperature superiority. 
 

VI. MANAGEMENT OF COST 

Table-3: Cost management [29,30,31,32] 

 

VII. CONCLUSION 
Oil Company always trying to find out stable and efficient 
solutions to overcome all drawbacks. They redesign the 
electronic assembly so that the system can be stable for a limited 
time but it is not easy to find a stable solution against high 
temperature and high vibration. This research is trying to find out 
some probable solutions, only analyzing these problems 
theoretically. This research tried to find out something new and 
stable solutions which are not used in market. Before using these 
solutions multiple and proper experiments are needed.  
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Abstract 

Plants release many secondary metabolites to the environment that can be harnessed for important uses. These 

secondary metabolites are known as allelochemicals. The current worldwide demand for cheaper, more 

environmentally-friendly weed management technologies has motivated a number of studies on the allelopathic 

interaction between crops and weeds.  Niger plant has been observed to have allelopathic effects on certain weeds. In 

order to evaluate the influence of Niger plant on selected weeds, an experiment was laid out in Randomized Complete 

Block Design (RCBD) with three replicates. Treatments included weedy check (no weed control measure, having all 

weeds including Niger plant), weed free, Niger plant intercrop and all weeds except Niger plant. Three cultivars of beans 

(Rosecoco, Mwitemania and Mwezi Mbili) were used. Data collection included the total number of four prominent weeds 

over a span of four weeks. A 50 x 50 quadrat was laid on the same spot in all the treatments and the weeds enclosed 

within it were counted separately. Data analysis was done by ANOVA in Genstat and results presented using graphs. 

Results showed that Niger plant enhanced bean growth and development whereas it inhibited the germination and 

growth of some weeds i.e. field mustard, broom weed, double thorn and couch grass. It was concluded that Niger plant 

exhibited negative allelopathy on the weeds that were studied and positive allelopathy on all the bean cultivars. From the 

results it is recommended that further research be carried out on more crops and more weeds so as to have an in-depth 

understanding of this subject. 

Key words: Allelopathy, Metabolites, Niger plant, Weeds. 

 

Introduction 

Niger plant (Guizotia abyssinica), is a herbaceous green plant with bright yellow flowers in the Family Asteraceae. In 

Kenya, Niger plant is considered a weed especially in the highlands of the North Rift Valley where cereals are 

extensively grown. However, in Ethiopia and India, Niger plant is cultivated for production of edible oil at 51% and 20% 

respectively of all edible oil used (Patil et al, 2013).  

Weed infestation is a major concern to crop production especially in the tropics where much time and labour are devoted 

to weed control. It is estimated that about 50-70% of the labor in crop production is spent weeding (Chikoye, et al., 

2007). In Africa, yield losses due to weeds range from 25% to total crop failure. Weeds cause yield loss in crops through 

both competition for water, light and nutrients and by allelopathy (Zohaib et al, 2016). Coexistence with weeds can 

modify plant morphology biomass accumulation, plant growth and, successively, the yield of crops of interest by 

interfering with different metabolic processes (Wandscheer et al., 2013).  

In light of the losses caused by weeds, and given the fact that human population is ever increasing and thus stretching the 

demand for food, weed control is a major concern thus weed- mediated decline in crop production needs urgent 

intervention so as to attain high yields and achieve food security. For economic purposes, weed control techniques 

attempt to achieve a balance between cost of control and crop yield lost. Herbicide discovery in the 1950s was a major 

boost to crop production. However, the indiscriminate use of herbicides worsens the quality of soil, water, other life 
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support systems, human health and food coupled with herbicide resistance. As a result of the increasing awareness of the 

adverse toxicological effects of synthetic herbicides, one of the recent trends in weed management is to reduce heavy 

reliance on synthetic herbicides and to move towards low input sustainable agriculture (LISA) (Nikneshan et al., 2014). 

One of the promising alternatives to herbicide use is allelopathy.  

Allelopathy is a phenomenon of growth interference of one plant on another through the release of chemicals from 

another plant into the environment (Inderjit & Callaway 2003). The chemicals released are known as allelochemicals. 

Plants with allelopathic potential help to reduce weed intensity, and hence improve crop productivity when intercropped 

with other plants (Saudy, 2015). The allelochemicals, also known as secondary metabolites, are liberated from plants and 

affect the germination and growth of recipient plants (Asaduzzaman et al., 2013).  According to Gallandt et al., (1999), 

allelochemicals affect weed dynamics by reducing and delaying seed germination and establishment, in addition to 

suppressing individual plant growth resulting in an overall decline in the density and vigor of the weed community.  

Allelopathy can be exploited for weed suppression, and can thus be helpful in reducing reliance on herbicides (Weston et 

al., 2013).  

Allelochemicals released by plants include phenolics, flavonoids or terpenoids (Macías et al., 2007). Wise exploitation of 

allelopathy in cropping systems may be an effective, economical and natural method of weed management, and a 

substitute for heavy use of herbicides. Allelochemicals usually have a mode of action different from synthetic herbicides, 

being more easily and rapidly degradable owing to a shorter half-life with comparatively fewer halogen substituents and 

no unnatural ring structures (Roth et al., 2000). Because of this, allelochemicals have low or no toxicity to animals, have 

different sites of action and degrade faster in the environment (Cloyd, 2004). To exert effect on the recipient plants, 

allelochemicals may influence vital physiological processes such as respiration, photosynthesis, cell division and 

elongation, membrane fluidity, protein biosynthesis and activity of many enzymes, and may also affect tissue water 

regime (Field et al., 2006).  

Plants in the family Asteracea have been noted to be highly allelopathic. It has been observed that, Niger plant, a plant in 

this family, is a good precursor for cereals, pulses and oil seeds, because crops following Niger plant in a rotation have 

less weed infestation (Adarsh et al., 2014) implying that the previous crop of Niger plant exudes some chemicals into the 

rhizosphere that affect growth of other plants. Niger plant also contributes to conservation of soil health and land 

rehabilitation because of its mycorrhizal relationship and its potential as a bio-fertilizer.  

Even with the ongoing advances in research on allelopathy, the knowledge gap is still vast. The effect of Niger plant 

secondary metabolites on crops has not been studied to combine its effects on both crops and weeds. This study was 

therefore carried out to determine the weed suppressive ability of Niger plant in the field. There is a need to expand on 

the knowledge of interference mechanisms of Niger plant in order to better understand its success as a weed, and to seek 

ways to harness its success in improving crop production.  

Materials and methods 

Study site 

Field experiments were conducted at the University of Eldoret Research farm for two seasons from September – 

December 2017 and December – February, 2018. The area lies at an altitude of 2100 m above sea level and a longitude 

of 35
o
 18’ E and 0

o
 30’ N latitude. Rainfall is relatively high at 730 mm with an annual temperature range between 9.5

0
 C 

and 23.5
0
 C respectively.  

 Experimental treatment, design and plot lay out 

The experiment involved growing three cultivars of beans (Rose coco, Mwitemenia and Mwezi Mbili) under four 

different weed regimes.  The weed regimes included a weedy treatment (W) where there were all weeds including Niger 

plant, a treatment with only Niger plant growing amongst the beans (NP), weed free treatment, (WF) and a treatment that 

had all weeds growing except Niger plant (All – N.P). A weedy treatment was achieved by letting all the weeds, 

including Niger plant, that could germinate to grow together with the beans for the entire period. In a Niger plant 

intercrop treatment, all weeds were removed except Niger plant which was allowed to grow with the beans. Since the 

Niger plant germinated on its own, its distribution did not follow any pattern. Weed free treatments had all the weeds 

removed as soon as they were spotted. In treatments with all weeds except Niger plant, only Niger plant was weeded out 
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leaving all the other weeds to grow with beans. Hand weeding was done by uprooting by. The experiment was a 3x4 

factorial arranged in Randomized Complete Block Design (RCBD) and replicated three times. 

Establishment of field experiment and management 

The field was dug to a fine tilth targeting 15 cm of the top soil. Animal manure was broadcast on the soil surface until 

planting time when it was incorporated into the soil. Following the pre-planned design the field was marked ready for 

planting. Three cultivars of beans were planted at a uniform spacing of 15 cm by 10 cm.  Pest control begun two weeks 

after planting and was done by use of synthetic insecticides sprayed every week. Foliar feed was sprayed once just before 

flowering.  Weed control was done according to the specific treatments required per plot.  

Parameters measured 

Data were collected on the abundance of selected weeds which were the most dominant and evenly distributed in the 

field. A 50 x 50 cm quadrat was laid at the center of each plot the specific weeds within the quadrat counted. This was 

done for four consecutive weeks. The quadrat was laid on the same spot each time. The weeds on which data were 

collected include Field mustard (Brassica rapa), Broom weed (Gutierrezia sarothrae), Double thorn (Oxygonum 

sinuatum) and Couch grass (Cynodon dactylon). The data collected were subjected to analysis of variance (ANOVA) 

using Genstat version 14 and means separated by Duncan’s Multiple Range Test (DMRT) at 5% level of probability.  

Results and discussion 

Effect of Niger plant on abundance of Wild mustard 

Results of the study showed that in season 1, there were significant differences between the two weed regimes from 

which data was collected on the abundance of wild mustard (Fig. 1). In the course of the four-week period through which 

data was collected, amongst the specific weed regimes, there were variations in weed abundance though the variations 

were not statistically significant.  In all weeds except Niger plant regime, weed abundance started at 84 in week 1, rose to 

88 in week 2 before falling back to 84 in week 3. In week 4, the weed abundance was 80. In weedy regime, week 1 had 

76 weeds which rose to 80 in week 2 before settling at 76 in both week 3 and 4.  

The significant differences shown between the two weed regimes can be attributed to the effect of Niger plant. From the 

results, it is clear that all weeds except Niger plant regime had higher abundance of Wild mustard than the abundance in 

weedy regime. This can be because in weedy regime, the presence of Niger plant suppresses the germination and growth 

of wild mustard. In all weeds except Niger plant regime, there was no Niger plant effect thus higher abundance of Wild 

mustard. El- Rokiek et al., (2010) in their study illustrated that mango leaves induced significant reduction in the growth 

of mother tubers in purple nut sedge. Growth inhibition in weeds recorded by many allelopathic plants is in response to 

accumulation of phenolic compounds indicating allelopathic stress (El-Rokiek, 2007).   

In season 2, there were no significant differences in the first three weeks. Significant differences were noted in week four 

where all weeds except Niger plant regime was significantly higher than in weedy regime. This can be attributed to the 

accumulating effect of the Niger plant allelopathy in the soil to levels that were injurious to other weeds. Sisodia and 

Siddiqui (2010) conducted a study on the allelopathic effects of Croton bonplandianum on germination and seedling 

growth and concluded that effect was found to increase with increasing concentrations of different aqueous extracts.  
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Figure 1: Effect of Niger plant on abundance of Wild mustard 

Effect of Niger plant on abundance of Broom weed 

The results of the study shown in Figure 5 below revealed that there were significant differences between the two weed 

regimes in all the four weeks of season 1 and the first week of season 2. Season 1 had high weed abundance in all weeds 

except Niger plant regime and this can also be due to the absence of Niger plant in the immediate vicinity to exert 

allelopathic effects. Presence of Niger plant in the weedy regime may have led to the introduction of allelochemicals to 

the soil that suppressed weed germination and growth. These results are in agreement with Ejaz et al., (2015), who found 

out that allelopathic chemicals in Tobacco and Eucalyptus significantly suppressed weeds by reducing weed density. 

In season 2, there was lower abundance of Broom weed in week 1 than in week 2. This observation may have been due 

to delayed germination occasioned by Niger plant allelochemicals in the soil. A study by Herro & Callaway (2003) 

showed in some plant species, allelochemicals cause delayed germination and reduction in in seedling growth. Since the 

Broom weed delayed to germinate, the seedlings may have faced stiff competition for resources from the already 

established ones. This may have led to the reduction in the number of Broom weed observed in week 3 and 4. 

     

Figure 2: Effect of Niger plant on abundance of Broom weed  
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Effect of Niger plant on abundance of Double thorn  

In double thorn, there were significant differences in season 1. In season 2, significant differences were in week one. 

There was low germination percentage in weedy regime in season 1. High abundance was recorded in season 2 but the 

newly emerged seedlings could not survive. This led to numbers decreasing sharply from week 2 to week 4. In all weeds 

except Niger plant regime, germination was high and the number was maintained to the second week when sharp 

increases were noticed. Low germination percentage could be as a result of enzyme and hormone interference in the 

receiver plants. Turk and Tawaha (2003), studying the allelopathic effect of black mustard (Brassica nigra) on 

germination and seedling growth of wild oat (Avena fatua) observed that protease enzyme activity was suppressed 

causing reduced water uptake which led to poor seed germination thus low stand count.  

The sharp decrease in double thorn abundance can be attributed to a low threshold to allelochemicals. A study by 

Hussein (2014), revealed that different plants differ in their allelochemical threshold thus some are affected more by the 

same concentration of allelochemicals than others.  

 

  

Figure 3: Effect of Niger plant on abundance of Double thorn  

Effect of Niger plant on abundance of Couch grass 

Couch grass abundance in season 1 showed significant differences in week 1 and 2 (Fig. 4). In week 1, there was a 

higher number of emerged weeds in all weeds except Niger plant regime. The number of sprouted weeds reduced in 

week 2 through withering and death. A few more weeds sprouted in week 3 but the number reduced in week 4. The 

dynamics observed can be partly attributed to allelopathy and competition. Chon et al., (2006) attributed the highly 

allelopathic herbicidal potential of some plant extracts to the presence of allelopathic substances for example coumarin, 

benzoic acid and cinnamic acid. This is in agreement with a study by Kumbhar et al., (2016) which concluded that Niger 

plant, just like other members of the Asteraceae family, has many different kinds of allelochemicals, chief among them 

being phenolics. It was also seen that weeds that emerged later that the second week do not survive but rather wither and 

die off. This can be attributed to the direct effect of competition for space to take foot on and also competition for 

nutrients and water given that the newly germinated seedlings are not competitive enough in acquiring these resources.  
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Figure 4: Effect of Niger plant on abundance of Couch grass  

Conclusions and recommendations 

Conclusion 

Niger plant exhibited negative allelopathy on the weeds that were studied i.e. field mustard, broom weed, double thorn 

and couch grass. 

 

Recommendations 

  Further research should be carried out for means on how Niger plant secondary metabolites can be extracted. 

 A wide study should be done on more weeds so as to widen the understanding on the effectiveness of Niger plant 

in suppressing weeds. 
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ABSTRACT 
Rural households in Côte d'Ivoire face a variety of shocks, the most common of them are those related to the health and death of 
an active member of the household. Based on data from the household living standard survey (ENV2015), we have identified the 
determinants of welfare of these rural households from a multiple linear regression. Our results showed that household size, 
farmland possession, and shock have a negative impact on household welfare while age, education, and industry activity of the 
head of households have a positive influence on welfare, provided that the household head operates in a sector other than 
agriculture and has at least primary education. Access to financial services, especially savings and credit, has a positive impact 
on welfare. In the second part of the work, it was revealed that access to a substantial level of credit, savings, the fact for the head 
of household to work in the sector of services and to have at least secondary level of education, strengthen the resilience of these 
households to overcome the effects of shocks. 
 
 
 
Keywords : Rural households, Access to credit, shock, welfare, Resilience 
 
 
Introduction 

After independence in 1960, Côte d'Ivoire opted for economic liberalism and a policy of developing coffee and cocoa crops. The 
favorable prices of these two crops over the next two decades will create a period of sustained growth that some will identify as 
the "Ivorian economic miracle". At the end of the 1970s, the Ivorian economy was brutally shaken by a series of external shocks, 
the most important of which came from the coffee and cocoa markets. These shocks will lead to a worsening of the economic 
situation and this process will be accentuated by the burden of debt and the continuation of a major demographic expansion - 
3.8% per year. The structural adjustment programs adopted as early as 1981, aimed at curbing an economic and structural crisis, 
without managing to correct the macroeconomic imbalances of the Ivorian economy and reverse the downward trend in its 
growth, will prove to be dramatic for a large segment of the population. In fact, many households have become poor as a result of 
a poor harvest, or a fall in commodity prices, or the loss of a job. And while the phenomenon was mainly confined to rural areas, 
poverty will gradually spread to urban areas. 
In general, household consumption changes with the life cycle of the household (Blundell et al., 1994, Attanasio et al., 1999, 
Fernández-Villaverde & Krueger 2007, Browning & Ejrnæs 2009). The increase in consumption during the life cycle requires the 
use of external capital, in this case, the credit to cover the needs of the household. Numerous studies have shown that access to 
credit has a positive impact on the well-being of the household (Khandker 1998, Panjaitan, Drioadisuryo and Kathleen 1999, 
Remenyi and Benjamin 2000, Wright 2000, Khandker 2001a, Khandker and Faraque, 2001b, Coleman, 2002, Pitt and Khandker, 
2002, Khandker, 2003, etc.). 
In reality, the consumption of rural households depends on their incomes, which are generally subject to significant variations. 
Firstly, these incomes depend to a large extent on agricultural production, which itself is strongly affected by climate hazards 
(World Bank 2001, FAO, 2008), while prices of agricultural products often fluctuate widely, mainly due to the laws of the 
market. Secondly, the rate of agricultural production itself is uneven and production expenditure is unequally distributed during 
the production cycle. Rural incomes are largely realized with crops. In addition to these instability factors cited above, rural 
households in Côte d'Ivoire regularly face many shocks and the Household Life Standards Survey (ENV2015) reveals that out of 
a representative sample of 12900 households, 12.6% of them reported experiencing a shock in the last twelve months preceding 
the survey and the most cited shock is the illness / death of an active household member. 
On the basis of this observation, we will present our work in four sections: the first section will deal with the review of the 
literature, the identification of research questions and objectives. The second section will focus on the methodology ie the model 
and the study data. The third section will present the results of our analysis while the last section will present the conclusions and 
recommendations and the scientific contribution. 
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1. Background / Research goals / Objectives 
Access to the financial market globally and access to the credit market by the rural poor have been at the heart of many studies 
given their importance for improving the living conditions of these households. The integration of risk into the poverty reduction 
dynamics makes it possible to understand a variety of mechanisms developed by households to either prevent risks (risk 
management strategies) or adapt to the shock (adaptation strategies). This littérature review wil be divided into two parts : the first 
one will deal with the importance of access to credit in improving rural household welfare and the secon one will try to identify 
the strategies adopted by these households to prevent or adapt their living conditions to shocks. At the end of this first analysis, 
we can seize the opportunity of conducting of our study which aims to grasp the relationship that may exist between shocks and 
access to credit and better appreciate the resilience of households in the context of improving their living conditions. 
Ensuring that farmers have adequate access to financial resources is a key principle of successful rural development strategies. 
Policymakers have long understood that rural producers who can not meet their capital needs must be content with suboptimal 
production strategies. When producers are unable to make the necessary initial investments or bear additional risk, they must give 
up the improvement of their productivity, their incomes and their well-being (Besley, 1995, Bank 2008a). In addition, without 
adequate access to loans or insurance, producers faced with negative shocks such as drought, disease or a significant drop in 
prices of production goods may lose some of the few assets they own (Diagne et al. Zeller, 2001). Conversely, producers who 
have access to well-designed credit, savings and insurance services may have capital to finance the inputs, labor and equipment 
they need to generate income; they can afford to invest in riskier but more profitable companies and asset portfolios; and may 
adopt more effective strategies to stabilize their food intake (Zeller et al., 1997). Overall, greater access to financial services offers 
opportunities to improve agricultural production, food security and the economic vitality of communities and entire nations. 
Rural households and agricultural enterprises in developing countries obtain credit and insurance from a wide range of financial 
service providers, including commodity traders, banks, cooperatives and mutuals, contract agricultural enterprises and inputs ; 
they can also borrow informally from relatives, friends, owners, traders or money lenders. A defining characteristic of many of 
these financial transactions is that they involve "active monitoring" (Tirole, forthcoming cited by Conning and Udry, 2005). 
Monitoring or surveillance is used both as a surrogate and as a complement to collateral safeguards and enforcement strategies. 
Money lenders and financial intermediaries, in addition to investing in the control and supervision of their clients, can also 
intervene to significantly shape the choice of technology and other production decisions of their customers. 
Financial markets (credit, savings and insurance markets) in developing countries and particularly in the sub-Saharan region are 
largely underdeveloped, are generally non-existent, particularly in rural areas, and for those that exist, many work imperfectly 
(Morduch, 1995). Also, although private banks are nominally open to financing agriculture, they generally view agricultural 
producers as high risk clients. Low levels of capitalization, lack of formal credit history, insufficiently secure collateral (partly 
due to land issues), seasonality of income, influence of unpredictable weather and other exogenous factors and avenues limited 
legality for the execution of contracts, are made to discourage commercial banks in their willingness to finance small farmers and 
other micro-household enterprises (Joyn Coop, 2014). 
Lanza (1995), admitting first and foremost that rural growth has historically been disadvantaged by financial sector policies 
favoring urban development over rural development, is based on case studies from Costa Rica and Indonesia, to show how 
appropriate and inappropriate policies related to banking and financial infrastructure, mobilization of rural savings, capital 
formation, securities markets and credit allocation can affect rural development. Lastly, the author recommends financial sector 
reforms such as the privatization of financial structures, the regulation of the prudential supervision of intermediaries and the 
liberalization of credit and interest rate systems in order to stimulate production and encourage rural growth. As Zeller (2001) 
points out, financial services can be used for income generation on the one hand and for income and consumption alleviation on 
the other. While insurance and savings are ex ante, ie preventive strategies for smoothing consumption, consumer credit is 
generally used ex post facto to a calamity.  Thus, the experience of a shock would then be positively correlated with the demand 
for credit and negatively with the demand for the other two services. 
Following works that have focused on analyzing the access of poors to financial markets, we will have to focus on studies that are 
related to the rural poors access of to credit market. 
Access to credit plays a major role in poverty reduction efforts in many developing countries. For rural poor households, credit 
represents a substantial portion of their annual income and provides significant financial means to generate additional income. 
Despite the importance of credit in poverty reduction strategies, the majority of rural poor are constrained in their willingness to 
access credit in the formal credit market. Recent financial reform programs in many developing countries have not had a positive 
impact in terms of improving access to credit for the majority of the rural population (Mohamed and Temu, 2009). This situation 
of limited access to credit is confirmed by a 1975 report of the World Bank on agricultural credit which noted that less than 1% of 
farmers in some African countries had access to subsidized loans while in a country like Taiwan almost all farmers had access 
(World Bank 1975). The report also noted that in Latin America and Asia, it is not uncommon for 70 to 80 percent of small 
farmers to have virtually no access to this credit. Also, many factors have been identified as influencing rural households' access 
to credit in the formal credit market in the literature (see Ibrahim et al., 2007, Nur- yartono et al., 2005, Dallimore and Mgimeti, 
2003). Mohamed, 2003, Temu et al., 2001, Daniels 2001, Vaessen 2001, Mushinski 1999, Kashuliza and Kochar 1997). 
Financial market imperfections, such as information asymmetries and transaction costs, are likely to restrict access to credit for 
the poor, micro and small businesses - lacking collateral, credit history and relationships - thus preventing them from seizing 
investment opportunities and leading to persistent inequalities and slower growth. This is reflected in the conventional wisdom 
that lending to poor households is a failure in advance because the costs of doing so are too high; the risks too high, the 
propensities to save these households too low, and very few of these households only have assets to offer as collateral for the 
loans that will have to be granted to them. Note that in developing countries, formal and informal credit sectors coexist despite 
large interest rate differentials. This coexistence is worrying given the recent wave of financial liberalization aimed at broadening 
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and deepening the formal credit markets. Two main explanations are proposed in the literature. First, the informal sector may be 
the recipient of "excess" demand from the formal sector (Bell, Srinivasan and Udry 1997, Conning 1996, Hoff and Stiglitz 1990). 
From this point of view, formal lenders have limited local information and must rely on collateral to resolve moral hazard and 
adverse selection issues inherent in credit operations. The ability of informal lenders to substitute information-intensive control 
and monitoring for the guarantee allows them to offer contracts to people who are excluded from the cheaper formal sector. A 
second alternative explanation is that lower transaction costs allow informal lenders to offer loans with lower effective costs 
(Chung 1995, Kochar 1997, Mushinski 1999). From this point of view, the informal sector should not be the area of last resort, 
but rather the preferred sector (Boucher and Guirkinger, 2007). The importance of the informal sector in rural credit is confirmed 
by the Survey of the Standard of Living of Ivorian households (ENV2015) which revealed that 75% of loans in Ivorian rural areas 
come from individuals while MFIs and other organizations approximately 15% when the banking sector was able to grant about 
5% of this credit. 
Credit has a significant impact on the level of investment in agriculture. It is estimated that about 95% of agricultural machinery 
in India is purchased with loans from official credit institutions (Sarkar, 2013). 
The relationship between credit and poverty and vulnerability to poverty has also been analyzed by other studies. Zaman (1999) 
examines the extent to which microcredit reduces poverty and vulnerability through a case study of BRAC, one of the largest 
providers of microcredit for the poor in Bangladesh. According to the author, increases in income or consumption (ie poverty 
reduction) can occur if the credit is used for an income-generating activity and this activity generates returns that exceed the 
repayments of the loans. Quach et al. (2005) seek evidence of the impact of credit on the economic well-being of households in 
Vietnam. Their results confirm that household credit contributes positively and significantly to the economic well-being of 
households in terms of per capita expenditure, per capita food expenditure and non-food expenditure per capita. 
It is obvious that credit plays an important role in increasing agricultural productivity. Rapid and easy access to credit allows 
farmers (including marginal farmers) to purchase the inputs and machinery needed to conduct agricultural operations and increase 
production (Abedullah, 2009, Saboor et al. 2009). No one can ignore the contribution of credit in improving the living conditions 
of households, increasing production and adopting new technologies essential for increasing agricultural productivity. Despite its 
contribution to the rural environment, we can not ignore the influence that the vagaries and conditionalities of the economic, 
political and climatic environment could have on agriculture and rural households in general. It is the consideration of these facts 
that has aroused interest of the scientific community around the issues of risk management and adaptation to shocks. 
Rural households depend on agriculture and their incomes are often subject to wide variations due to inconsistent climatic 
conditions (Dercon 1996, Adams 1984). Alderman and Paxson (1994) distinguish risk management from shock adaptation 
strategies. Risk management strategies attempt to reduce the risk of the ex ante revenue process (income smoothing). Risk 
adaptation strategies include self-insurance (through precautionary saving) and informal sharing of risks in groups. Households 
can insure themselves by accumulating assets in good years, which they exhaust in bad years. Alternatively, informal 
arrangements can be made between members of a group or village to support each other in case of difficulties. These mechanisms 
are observed within extended families, ethnic groups, neighborhood groups and professional networks. Risk coping strategies 
may also involve trying to earn extra income in case of difficulties. These mechanisms gain strength after shocks and help to 
isolate patterns of consumption from income variability (Morduch, 1995). 
The relevance of each of these strategies can only be understood through economic analysis. Indeed, many studies have examined 
the effectiveness of formal and informal risk-sharing and consumption-smoothing arrangements (eg Alderman and Paxson 1994, 
Jalan and Ravallion 1999, Townsend 1994). Several studies have examined the ability of households to manage risk and adapt 
their consumption in environments characterized by incomplete formal financial markets, uninsured risks, constraints on ubiquity 
of loans (loans) and risk aversion of farm households (Deaton & Muellbauer 1980, Deaton 1990, Deaton 1991, Deaton 1992a, 
Rosenzweig & Wolpin 1993, Zimmerman & Carter 2003, Kazianga & Udry 2006). A combination of these features not only 
creates fluctuations in income, but may also limit the paid use of assets and the ability of households to undertake profitable 
activities (Rosenzweig & Wolpin 1993, Dercon 2002, Dercon 2005). However, access to goods can help rural households cope 
with income uncertainty and out of poverty. Also, others works have focused on the analysis of the formal and informal 
mechanisms of ex post adaptation adopted by households in response to various shocks (Murendo et al, 2011, Townsend 1987, 
1994, Mace 1991, Cochrane 1991, Fafchamps 2003, Fafchamps and Lund 2003, Zhang and Ogaki 2004). 
Asfaw and Braun (2004) examine the impact of the disease on rural household consumption and the capacity of existing risk-
sharing mechanisms to ensure consumption against health shocks. Using data from Ethiopia, the authors reveal that neither the 
households themselves nor the existing risk-sharing mechanisms are able to insure household non-food items against head-of-
household disease in the sampled areas. Using information on individual health status from the Indonesian family life survey, Lim 
(2017) finds evidence that Indonesian farm households cope with chronic diseases of adult men through substituting for intra 
household work. However, the results show that this strategy is not effective in case of serious health shocks. 
Kim and Prskawetz (2009) examine the impact of idiosyncratic shocks on household consumption, education spending, and 
fertility in Indonesia. They assess whether investment in children's human capital and fertility are used to smooth Indonesian 
household consumption. Their results indicate that the coping mechanisms are rather effective for Indonesian households facing a 
difficult economic situation. Only in the case of unemployment do they see a significant drop in consumer spending and 
education spending as fertility rises. 
Murendo et al. (2011) analyze the effects of drought on the food security of rural Ethiopian households and the associated risk 
management strategies. Extensive ex ante adaptation strategies widely practiced in the region include storing crop residues as 
fodder for livestock, raising livestock tolerant to drought, mixed cropping, using short-term crop varieties, and the adoption of 
conservation practices. Ex-post adaptation strategies used by households include the sale of assets and the use of informal 
networks. This article shows that training farmers in forage production and conservation, as well as soil and water conservation 
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practices, appears to be a key option to strengthen farmers' ability to adapt and cope to drought. Dercon (2002) reviews the 
literature on poor households' use of risk management and risk adaptation strategies. His work identifies constraints on their 
effectiveness and discusses policy options. The results show that risks and bottlenecks limit the possibilities of using assets as 
insurance, that entry constraints in given business sectors limit the usefulness of income diversification. Informal risk sharing 
offers only limited protection, leaving some poor people exposed to very serious negative shocks. On the other hand, public safety 
nets are likely to be beneficial, but their impact is sometimes limited and they may have negative externalities on households that 
are not covered. Nakagawa and Shaw (2004) examine the role of social capital in post-earthquake rehabilitation and 
reconstruction programs in two cases: Kobe, Japan, and Gujarat, India. The Kobe case study shows that community with social 
capital and a tradition of community activities can proactively participate in the rebuilding program, and so can succeed and 
recover as quickly as possible. In Gujarat, it has been observed that the community with social capital has the highest satisfaction 
rate for new urbanization and has the fastest recovery rate. Ultimately, the importance of social capital in the reconversion of 
households to shocks has been confirmed by many studies. However, other strategies can be developed by households to adapt to 
these shocks. 
Schultz (1975) argues that educated people adapt more easily to changing economic conditions, use assets more efficiently, obtain 
better credit arrangements and more quickly exploit new sources of income. Rosenzweig and Wolpin (1993) find that in India, 
oxen are used as stockpiles, that is, they are sold at the wrong time for smoothing consumption. Udry (1994) finds that households 
in northern Nigeria obtain loans when needed, which they repay on the basis of random shocks to themselves and lenders. Kochar 
(1999) finds that Indian men increase hours of work in the market in response to unexpected changes in crop profits. Risk 
adaptation measures appear to vary by region and situation. The existing literature on idiosyncratic income uncertainty and its 
effects on agricultural households in developing countries assumes that these households are particularly vulnerable to shocks 
related to agricultural production and income. It is argued that shocks to crop incomes reduce household wealth not only directly 
but also as a result of costly household measures to protect consumption against such shocks. These include choosing less risky 
but less profitable agricultural investments, and ex ante diversion of productive capital into more liquid assets or the ex post sale 
of such assets to smooth consumption (Mukesh Eswaran and Ashok Kotwal, 1989). , Jonathan Morduch, 1994). A second theme 
in this literature is that credit markets play a central role in protecting consumption against idiosyncratic shocks to crop income. 
Thus, inter-household differences in vulnerability to such shocks are most often related to differences in access to credit markets 
(Eswaran and Kotwal, 1989, Morduch, 1990). DeLoach and Smith-Lin (2017) examine the effect of access to formal banking 
services on households' ability to smooth consumption in response to the disease of adult workers. The results of his work reveal 
that the means by which households smooth consumption differ according to their access to formal services. Those with access to 
formal credit increase borrowing from banks, while those with access to formal savings only, but not credit, benefit from savings. 
Households without access to formal banking services eventually liquidate productive assets. The existing literature evaluates 
these different strategies to analyze their effectiveness to allow the household to maintain its standard of living in case of actual 
occurrence of the given shock. 
In Côte d'Ivoire, the household standard of living survey (ENV2015) reveals two categories of shocks that affect households: 
shocks that affect all households in a given area (drought, flood, etc.) and shocks that particularly affect certain households (job 
loss, illness of an active household member). In this survey conducted by the National Institute of Statistics, 12.6% of households 
reported having suffered at least one shock in the last 12 months. The shock most cited by households (31% of households) is the 
illness / death of an active member of the household. Then come shocks such as lack of economic opportunities (14%), lack / 
irregularity of rains (11%) and diseases and crop damage (8%). The successive crises that the country has experienced and the 
hazards related to the consequences of global warming have weakened households in general and rural households in particular. 
These shocks have had a negative effect on the economic activity of the affected households and this, on their ability to cope with 
shocks. Half of affected households (51%) say they have experienced a decrease or loss of their income and 6% of households say 
they have lost assets. Also, the ability to produce or buy food has been significantly reduced for about one third of households 
(33%). 
In response to these shocks, rural households have developed several compensation strategies. These strategies can be classified 
into food-type strategies (modification of eating habits or the reduction in the number of meals or quantities consumed, etc.) and 
non-food (sale of productive and non-productive goods, livestock, solidarity, use of loans, etc.). Data analysis shows that more 
than half (54%) of shocked households have developed at least one food strategy versus 20% have developed non-food strategies. 
However, 26% of shocked households report that they have not developed a strategy to deal with shocks. The high income 
dependence of Ivorian rural households on the instability of commodity prices (particularly coffee and cocoa and many other 
crops such as latex, cashew, etc.) on the international market, the diversity of idiosyncratic shocks that these households face, 
make the analysis of the situation of these households an atypical case. Also, at the end of this review, note that many studies 
have been conducted to either study the influence of various shocks on the consumption of rural households, or to understand the 
relevance of each of the strategies adopted by rural households to prevent risks or coping with shocks in an environment of 
uncertainty. Despite the diversity of this work, none of them, to the author's knowledge, has focused on the case of rural 
households in Côte d'Ivoire and it is to fill this gap that this analysis is conducted. 
Rural households in Côte d’Ivoire depend mainly on agriculture unfortunately subjected to many climatic hazards having a 
structural effect on agricultural productivity. In addition, the laws of the market have led to a sustained downward trend in 
commodity prices in the international market. Shocks, whether idiosyncratic (illness or death of a family member, job loss, etc.) 
or covariates (falling prices of production goods, diseases and crop damage, etc.) are part of everyday life of these rural 
households. They will therefore have to identify mechanisms to reduce their impact in view of a consistent smoothing of 
consumption and an improvement of their level of well-being. The aim of this study is to determine the conditions for improving 
the welfare of rural households in a shock situation. Our analysis answers three research questions: What determines the welfare 
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of rural households in Côte d'Ivoire? At what level can credit be an instrument for reconversion of households in shock? What are 
the factors that determine the resilience of households in shock? 
Two objectives are therefore assigned to this study: the first relates to the identification of determinants of the level of well-being 
of rural Ivorian households; the second seeks to determine the influence of access to credit and other factors on the adaptation of 
households in shock. 
Following this literature review, we will focus on the presentation of the methodology chosen to conduct this study. 
 
2. Methodology 
The analysis model 
The variable used as proxy for welfare is the consumption per adult of the household (Quach et al., 2005). The model for 
estimating the determinants of household well-being is the following multiple linear regression: 
𝐶𝑃𝐴𝑖 = 𝛽0 + 𝛽1𝑎𝑔𝑒𝑖 + 𝛽2𝐴𝐿𝑖 + 𝛽3𝐻𝑆𝑖 + 𝛽4𝐴𝐶𝑖 + 𝛽5𝐸𝐿𝑖 + 𝛽6𝐻𝐼𝑖 + 𝛽7𝐶ℎ𝑜𝑐𝑖 + 𝛽8𝑆𝐴𝑖 + 𝛽9𝑂𝐷𝑖 + 𝛽10𝑆𝑉𝑖 + 𝛽11𝐴𝑆𝑖 +
𝜖𝑖………..(1) 
Where 𝐶𝑃𝐴𝑖is the value of consumption per adult of the household i. 𝑎𝑔𝑒𝑖 is the age of the head of the household replaced by the 
variable 𝐶𝐴𝑖which represents the age categories of the head of the household i in the second model. Three categories are taken 
into account, dividing this variable into three binary variables: the first one takes into account households whose head is less than 
35 years old (𝐶𝐴35𝑖takes the value 1 if the age of the household head is smaller than 35 and 0 if not), the second takes into 
account households whose head is between the ages of 36 and 55 (𝐶𝐴55𝑖 is 1 if the head of the household is between 36 and 55 
years old and 0 if not) and the last one takes into account households whose head is between 56 and 105 years old (𝐶𝐴105𝑖 takes 
the value 1 if the age of the head of household is between 56 and 105 years old). In model 2, the reference category of our 
analysis is 𝐶𝐴35𝑖. 
𝐴𝐿𝑖 is a binary variable with a value of 1 if the household has agricultural land and 0 if not; 𝐸𝐿𝑖 is a four-category variable 
splitting this variable into four binary variables indicating the education level of head of household: the first 𝐸𝐿0𝑖 is a binary 
variable with a value of 1 if the head of household has no education level and 0 if no ; 𝐸𝐿1𝑖 takes the value 1 if the head of 
household has the primary level and 0 if not; 𝐸𝐿2𝑖 takes the value 1 if the head of household has the secondary level and 0 if not; 
𝐸𝐿3𝑖 takes the value 1 if the head of household has the upper level and 0 if no. The reference modality of our analysis is 𝐸𝐿0𝑖. 𝐴𝑆𝑖 
is a variable with four categories representing the different sectors of activity. 𝐴𝑆1𝑖, 𝐴𝑆2𝑖, 𝐴𝑆3𝑖 and 𝐴𝑆4𝑖are binary variables 
representing respectively the fact that the head of household operates in the sector of agriculture, industry, trade and services. 
𝐶ℎ𝑜𝑐𝑖, 𝑆𝐴𝑖, 𝑂𝐷𝑖, 𝑆𝑉𝑖are binary variables representing, respectively, whether the household has had a shock in the last 12 months, 
the fact that the head of household whether employee or not, whether or not the household get it own dwelling, whether the 
household has saved or not during the 12 months preceding the survey. 𝐻𝑆𝑖, 𝐴𝐶𝑖, 𝐻𝐼𝑖are independent variables representing, 
respectively, the size of the household i, the amount of credit obtained by the household i (in thousand of fcfa) and the main 
income of the household i (in thousand of fcfa). 
This model can be interpreted in several ways. Let the following linear regression model:  
𝑦 = 𝛽0 + 𝛽1𝑥1 + 𝛽2𝑥2 + 𝜀………………………………………………….…..(2) 
Let 𝜎𝑘 be the standard deviation of the variable 𝑥𝑘. By dividing each 𝑥𝑘by 𝜎𝑘 and multiplying the corresponding value of 𝛽𝑘 by 
𝜎𝑘, we obtain: 
𝑦 = 𝛽0 + (𝜎1𝛽1) 𝑥1

𝜎1
+ (𝜎2𝛽2) 𝑥2

𝜎2
+ 𝜀……………………………………………..(3) 

𝛽𝑘
𝑆𝑥 = 𝜎𝑘𝛽𝑘 is an x-standardized coefficient. 

To standardize the dependent variable, let 𝜎𝑦 be the standard deviation of y. We standardize y by dividing equation (2) by 𝜎𝑦 : 
𝑦
𝜎𝑦

= 𝛽0
𝜎𝑦

+ 𝛽1
𝜎𝑦
𝑥1 + 𝛽2

𝜎𝑦
𝑥2 + 𝜀

𝜎𝑦
 ……………………………………………….…(4) 

Thus, 𝛽𝑘
𝑆𝑦 = 𝛽𝑘 𝜎𝑦⁄ is a y-standardized coefficient. 

We can standardize all the coefficients of both x and y: 
𝑦
𝜎𝑦

= 𝛽0
𝜎𝑦

+ �𝜎1𝛽1
𝜎𝑦
� 𝑥1
𝜎1

+ �𝜎2𝛽2
𝜎𝑦
� 𝑥2
𝜎2

+ 𝜀
𝜎𝑦

 …………………………………………(5) 

The data  
The data used in this research are those from the 2015 Household Living Standards Survey produced by the National Institute of 
Statistics (Côte d’ivoire). The research unit is the household and the people who live there. The universe of the survey is made up 
of all African households residing in Côte d'Ivoire. It is a multi-topic national survey, with modules covering many aspects of the 
standard of living. The General Census of Population and Housing (RGPH2014) served as a sampling frame. The sampling 
follows a two-stage draw with first-stage proportional allocation of Census Districts or Enumeration Area in the strata of the 
study; In the second degree: systematic drawing of 12 households by enumeration area. The sample is stratified into three sets and 
provides significant results for the region and the place of residence, the city of Abidjan and all of Côte d'Ivoire, urban and rural. 
The size of the sample per stratum varied between 276 and 1188 households, to take account of the demographic weight of certain 
regions, ie a total sample of 12 900 households for the 33 strata (31 regions plus the city of Abidjan and the District Autonomous 
of Yamoussoukro). The household survey has 16 sections (household composition, household governance, health and education, 
employment, income-generating activity, livestock characteristics, agriculture, , ...). As part of our analysis, only rural households 
(55% of observations) were selected. Following the presentation of our database, it is convenient for us to proceed to the 
presentation of the results and the resulting discussions. 
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3. Résults and discussions 
Descriptive statistics 
The database of our work contains 53,475 observations. A total of 12 variables were retained in the model including a dependent 
variable and 11 independent variables. Among the 11 independent variables, there are 4 numerical variables and 7 indicator 
variables, 2 of which each have three modalities with a reference modality. The dependent variables of our model is the 
consumption per adult named CPA. It is evaluated in thousands of CFA francs and has a minimum value of 17 and a maximum 
value of 5140. The average of this variable in the analysis sample is 590 with a standard deviation of 497. The four numerical 
variables of our sample are: age, HS, AC and HI. Each represents the age of the head of the household, the size of the household, 
the amount of credit obtained by the household in thousands of CFA francs and the main annual income of the household also in 
thousands of CFA francs. The minimum age of the head of the household in the sample is 15 years and the maximum age is 89. 
The average age is 37 years old. The HS variable for household size takes values between 1 and 16 with an average of 2.3 and a 
standard deviation of 1.76. The amount of credit obtained by the households in our sample varies between 0 and 7000 with a 
value of 0 corresponding to the households that did not have credit during the last twelve months preceding the survey. The last 
numeric variable is the HI variable, which represents the household's main income, evaluated in thousands of CFA francs. The 
minimum value of this variable is 0.018 and the maximum value is 23 000 000. The average income is 21,434. In total, 7 dummy 
variables are included in our model: AL, EL, Shock, SA, OD, SV and AS. The variable AL takes two values (1 if the household 
has agricultural land and 0 if no) and the reference modality is the 0 modality. The average is set at 0.66 and therefore 66% of the 
households in our sample have land farm. The EL variable takes four values representing the different levels of education of the 
household head. Modalities 0, 1, 2 and 3 correspond respectively to the fact that the head of household has no level of education; 
he has primary, secondary and higher levels. The averages of modalities 1, 2 and 3 are respectively set at 0.2; 0.19 and 0.02; the 
average of the modality 0 is therefore set at 0.59. This means that in our sample of 53,478 observations, 20% of households have 
primary level, 19% have secondary level and only 2% have the highest level. Households in which the head has no level of 
education are the most numerous with 59% of the total workforce. The reference modality of the variable EL is the modality 0.  
The variable Shock takes two values 0 and 1 with the modality 1 for the households having suffered a shock during the last twelve 
months preceding the survey and 0 if not. The industry, trade and services sectors use respectively 13%, 19% and 18% of the 
observations in our sample. The agriculture sector alone employs 50% of households (see Table 1). 
Tables 2, 3 and 4 present the situation of rural credit in relation to the fact that the household has suffered or not a shock. In Table 
2, we see that in the sample of the entire rural population from which information was collected during this survey, 12.24% were 
hit by a shock during the last 12 months (39,163 individuals out of a total of 320,000 individuals). By reducing the size of this 
sample to 20,229 individuals, 19% of households were shocked, 89% of the total population applied for and received credit in the 
last 12 months. Shocked households receiving a credit at the same time represent a workforce of 3,547. This represents 91% of 
the number of households that suffered a shock, so 91% of the households that suffered a shock in the sample had solicited and 
obtained a credit. This shows the importance of credit in household coping strategies. Table 4 presents the sources of rural credit 
according to whether or not the household experienced a shock during the 12 months preceding the survey. Individuals occupy a 
prominent place in the provision of rural credit. Out of a total of 18,013 loans granted, 13,515 loan contracts were provided by 
individuals (friends, relatives, pawnbroker, etc.). 
 

Table 1 : Descriptive statistics of the linear regression model (without weights) 
Estimation sample regress              Number of obs =  53478 
Variable         Mean     Std. Dev.             Min            Max 
CPA          589.6898     497.2693            17.2267    5140.22 
age            36.7927       12.9673               15               89 

 1.AL         .6603463     .4735961              0                1 
HS             2.297954     1.760659             1                16 

 AC             22.2003     243.2345               0                7000 
 EL  

   1               .1967164      .3975198            0                1 
 2               .1916676      .3936166            0                1 
 3               .0225513     .1484695             0                1 
 HI              21434.94      680744             .018            2.3e+07 

1.Choc      .0955907     .2940319             0                1 
1.SA          .4133101    .4924321             0                1 
1.OD         .4080183    .4914711             0                1 
1.SV          .4253525     .494401              0                1 

 AS  
   2               .1274543       .3334843          0                1 

 3               .1929018      .3945803           0                1 
 4               .1771196      .3817734           0                1 
 Source : Our computation from ENV2015 database 

Table 2 : Descriptive statistics of rural households subjected to shocks  
Le ménage a t-il subit un choc           Freq   Percent Cum. 
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durant les 12 derniers mois ? 
0 280,697   87.76 87.76 
1 39,163   12.24 100.00 

Total 319,860 100.00 
 Source : Our computation with data from ENV12015 database 

Tableau 3 : Crossing rural households subjected to shocks with access to credit 

 
Ménage a sollicité et obtenu un crédit? 

Le ménage a t-il subit un choc 
durant dernier 12mois ?      0                       1                     Total 

0 1,858              14,466                 16,324 
1     358                3,547                  3,905 

Total 2,216              18,013                20,229 
Source : Our computation with data  from ENV2015 database 

Tableau 4 : Sources of rural credit selon que le ménage ait subit ou pas un choc 

 

Le ménage a t-il subit un choc durant 12 
dernier mois ? 

 Auprès de quelle  organisme a-t-il 
obtenu un crédit ? 0                             1                        Total 

 Bank 611                       135                       746  
Institutions of crédit 356                       45                         401  
Social funds 2                           42                         44  

 COOPEC 48                         1                           49  
 Others  imf 140                       0                           140  

ROCA 282                       86                         368  
Related persons 10,980                  2,535                    13,515  
Cooperative/gvc 912                       217                       1,129  
Others 1,135                   486                        1,621  
Total 14,466              3,547                    18,013  

Sources : Our calculs from ENV2015 database 

This group represents 75% of the total number of credits granted to rural people during the last 12 months. At the level of shocked 
households, this figure represents a workforce of 2,535 or 71% of loans granted to this group. From Table 4, we can classify the 
actors involved in providing credit to the rural poor. Thus, following individuals, the second group of organizations playing a 
major role in the provision of rural credit in Côte d'Ivoire is the other sources with 9% and then the group of cooperatives and 
GVC with 6.26% of rural credit, then comes the banking sector with 4%. All credit institutions provide 2% of rural credit. The 
last four positions are held respectively by tontines, other microfinance institutions (excluding COOPEC which stand for 
Coopérative d’Eparge et de Crédit), COOPEC and the social funds in the last position. At the end of this first presentation, it 
could be noted that rural households in Côte d'Ivoire rely heavily on credit to cope with the effects of the shocks they face and the 
main source of rural credit in Côte d’Ivoire is related individuals. Is it tempting to know what types of shocks these households 
face? 
Table 19 in the appendix presents the different types of shocks that rural households in Côte d'Ivoire face. These are the first 
shocks on a list of 3 identified for the last 12 months preceding the survey. These first shocks were retained in our analysis. It 
should be noted at this point that many shocks have been identified as having a negative impact on the standard of living of rural 
people. Individually, the serious illness of one or more members of the household comes in first place with 19.06% or a 
workforce of 7466 individuals affected by this shock. The second shock is the death of a household member or relative with 
14.6%; the death of one or more members of the household, the lack of rain or irregular rains, the lack of economic opportunities 
and the death of a household asset represente respectively 9.63%; 6.66%; 5.52% and 4.81% of this population. By compiling the 
death and illness of a household member or relative, it is found to be the major shock to rural households in Côte d'Ivoire. The 
cumulative frequency of this shock is estimated at 48.1%, ie almost half of the shocks identified. 
Following the presentation of the database and the variables of our analysis, let us remember that the rural households in Côte 
d’Ivoire are mainly governed by a leader exerting in the sector of the agriculture and having no level of education. These 
households are more likely to experience shocks related to the illness or death of a member. They make more use of credit to curb 
the effects of the various shocks they face and the main source of this credit is the informal market (related and particulars). In 
order to continue our analysis, we must now turn to the results of our estimates after making a brief statement of the statistical 
tests conducted before making these different estimates. 
Results and discussions 
A multiple linear regression model was used in our analysis. The dependent variable of our model is the welfare of the household. 
The welfare proxy used here is the equivalent adult consumption. Statistical tests were conducted and the results of these tests are 
available as an appendix to this study in Tables 11; 12; 13 and 14.  
Table 5 : Resultats of standardized coefficients 
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b t P>t bStdX bStdY bStdXY SDofX 

age 4.2218 600.037 0.000 56.593 0.008 0.112 13.405 
1.AL -10.2925 -51.060 0.000 -4.867 -0.020 -0.010 0.473 
HS -114.7154 -2.1e+03 0.000 -194.523 -0.226 -0.384 1.696 
AC 0.1308 321.668 0.000 27.541 0.000 0.054 210.590 
EL 

       1 80.3183 372.102 0.000 33.240 0.158 0.066 0.414 
2 181.1170 787.548 0.000 72.256 0.357 0.143 0.399 
3 576.4668 863.162 0.000 76.046 1.137 0.150 0.132 

HI 0.0000 39.477 0.000 3.359 0.000 0.007 6.4e+05 
1.Choc -90.5052 -304.785 0.000 -26.062 -0.179 -0.051 0.288 
1.SA 53.3415 273.668 0.000 26.172 0.105 0.052 0.491 
1.OD 16.2184 89.964 0.000 7.934 0.032 0.016 0.489 
1.SV 121.8256 699.253 0.000 60.206 0.240 0.119 0.494 
AS 

       2 25.5297 96.340 0.000 8.734 0.050 0.017 0.342 
3 0.9223 3.873 0.000 0.366 0.002 0.001 0.397 
4 97.7055 380.028 0.000 36.020 0.193 0.071 0.369 

constant 548.4402 1447.406 0.000 . . . . 
b = raw coefficient    /  t = t-score for test of b=0   / P>|t| = p-value for t-test /  bStdX = x-standardized coefficient  / bStdY = y-
standardized coefficient/ bStdXY = fully standardized coefficient/  SDofX = standard deviation of X 

Source : Our computation with data from ENV2015 

The adjusted R2 and R2 of this model is evaluated at 0.235 so 23.5% of the variations of our dependent variable are explained by 
the independent variables of our model. Following these tests, the regression was performed to estimate the coefficients of the 
model. The result of this regression is shown in Table 5. The first variable of the model that was studied is the age of the head of 
household measured by the 'age' variable. The coefficient of this variable is significant at the 1 per 1000 level. The coefficient of 
this variable is positive, showing that the age of the household head increases with the consumption per adult and therefore with 
the well-being of the household.  
This is probably due to the fact that household assets increase with the age of the head of the household. According to Roberts 
(2001), many heads of households receive pensions and other benefits as they become aged. This positive coefficient could also 
be explained by the fact that the dependency ratio decreases with the increase in the age of the head of the household. Indeed, 
when the head of the household gets older, some children would be old enough to get a good job and no longer be in charge of the 
household. However, this result is contrary to that of Baiyegunhi (2008) who finds a positive relationship between the age of the 
head of the household and the household's poverty status. 
Possession of agricultural land identified by variable AL has a negative relationship with household welfare. Households with 
farmland have much worse welfare situations than those who do not. The possession of land does not necessarily mean the 
development of these lands for the realization of productive activities that can improve the welfare of these households. The 
situation of agricultural land is very confused in rural Côte d’Ivoire and many landowners do not have the relevant land 
documentation. Also, many landowners prefer to make land available to farmers for a derisory annual rental fee. This variable is 
statistically significant at the 1 per 1000 level. This result is consistent with that of Baiyegunhi (2008) who finds a positive 
relationship between land ownership and household poverty status in South Africa. According to this author, such a coefficient is 
explained by the fact that in terms of production of subsistence goods, landowners do not realize any economy on these lands 
(Aliber, 2003). The HS variable for household size has a negative relationship with consumption per adult. The increase in the 
size of the household leads to a decrease in consumption per adult, thus a reduction in the welfare of the household, all other 
things being equal. Increasing the household size of an additional individual reduces the consumption per adult by 114 units all 
things being equal. This is explained by the fact that the other variables being kept constant, the increase in the size of the 
household forces the household to share its consumption among a larger number of individuals, which reduces the share that each 
will have to receive from the household with same initial endowment. The variable HS is statistically significant at the 1 per 1000 
level. 
There is a positive relationship between the amount of credit obtained and the welfare of the household, all other things being 
equal. The increase of the credit amount of 1000 units results in an increase in the welfare of the household of 13% of 1000f or 
130 units all things being equal. The coefficient of this variable is statistically significant at the 1 per 1000 level. It has been 
demonstrated in many studies that access to credit improves the welfare of the household through the provision of investment 
credit that can boost the income of the household (Adugna and Heidhues, 2000) while allowing smoothing of consumption (Zeller 
et al. 1994). 
Access to credit could significantly influence household income by helping its members exploit economic opportunities and, as a 
result, lift them out of poverty (Binswinger and Khandker, 1995, Adugna and Heidhues, 2000). 
Our work also related the level of education of the head of household and the consumption per adult of the household. The 
reference modality of the analysis is modality 0 which corresponds to the fact that the head of household has no level of 
education. All other things being equal, households headed by primary school boys see their well-being increase by 80 units 
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compared to households whose head has no education. Similarly, those whose head is at the secondary level see their 
consumption per adult increase by a greater value, that is to say 181 units. Compared to the welfare of the household whose head 
has no level of education, the increase in well-being is much greater when the head of the household is at the higher level. Here, 
all things being equal, there is an increase in consumption per adult of 576 units when moving from a household whose head has 
no level of education to a household headed by the head with higher level. This result is in line with that of Baiyegunhi (2008) 
who finds that a higher level of education leads to a higher level of well-being, also for the household. A study conducted by 
Mukherjee and Benson (2003) showed that raising the maximum level of education to a level of 4 to 8, from Standard 8 to JCE, 
or from JCE at MSCE, there is an increase in per capita household consumption of 22, 19, 11.5 and 17 percent, respectively, in 
rural south, rural center, rural north and urban centers. 
There is a positive relationship between the main income of household and the consumption per adult of the household. The 
variable representing the household income has a very low coefficient because of the size of its standard deviation, but it is 
statistically significant at the 1 per 1000 level. The increase in income allows the household to acquire consumer goods and 
increase its consumption per adult and its welfare accordingly. 
The shocks have a negative coefficient and therefore have a negative impact on the consumption per adult of the household, the 
other variables being constant. Shocks reduce the well-being of the household. The variable representing shocks is statistically 
significant at the 1 per 1000 level. The explanation that might justify the sign of this coefficient is related to the fact that shocks 
tend to destroy opportunities for household income generation. Whether they are of sanitary origin or linked to the death of an 
active member of the household or in relation to climate change, the shocks often have a direct impact of reducing the income of 
rural households and thus the consumption per adult of the household.  
All things being equal, households whose head is salaried see their welfare measured by consumption per adult improve by 53 
units or 53,000 per person. The SA variable, which refers to the fact that the household head is an employee, is statistically 
significant at the 1 per 1,000 threshold. A household whose head is an employee has income stability which may in turn lead to 
relative stability of consumption per capita. 
The variable OD measures the fact for the household to live in their own dwelling. It is statistically significant at the 1 per 1000 
level. Its coefficient is positive and its value is 16. This means that everything else being equal, the transition from a household 
not living in their own home to a household living in his own home increases the welfare of the household. This could be 
explained by the fact that asset disposition such as one's own dwelling for example is considered both an economic resource and a 
source of prestige within the community of rural inhabitants. Assets such as housing could be the source of an inkling of future 
generations in poverty or simply allow them to escape from poverty. This result is similar to that of Baiyegunhi (2008) who finds 
that the more the household has assets in terms of poultry, cattle and livestock, the less the household remains poor. 
The variable SV determines that the household was able to accumulate savings during the last 12 months preceding the survey. 
The coefficient of this variable is positive and statistically significant at the 1 per 1000 level. All other things being equal, the 
shift from a household that did not constitute savings during the last 12 months to a household that constituted leads to an increase 
in consumption per adult of 121 units, ie 121000fCFA. Households with saving can use this amount of money saved to increase 
their consumption per capita when needed. This is probably what explains the increase in the welfare of these households. 
The last variable of our model is the sector of activity of the head of household measured by the variable SA. The four sectors 
selected are agriculture, industry, trade and services. Each of these sectors corresponds respectively to the four categories of the 
variable namely 1, 2, 3 and 4. The reference modality for the estimate is modality 1, which corresponds to the agricultural sector. 
Other things being equal, a household headed by person working in industry sector has a higher consumption per adult than a 
household headed by person working in the farm sector. The transition from a household whose head is engaged in agriculture to 
a household whose head operates in commerce does not have a significant impact on the welfare of the household. On the other 
hand, per capita consumption of the household increases by 97 units when moving from a household head in the agriculture sector 
to a household head in the service sector. It can be seen that households whose head is engaged in a sector other than the 
agricultural sector have a better level of welfare than those whose head is in agriculture. This is probably due to the fact that 
agriculture in rural Côte d’Ivoire is very rudimentary and its income is irregularly distributed during the year. Also, climatic 
hazards related to global warming cause instability of agricultural production, rural incomes and indirectly the per capita 
consumption of these households. Each of the modalities of this variable is statistically significant at the 1 per 1000 level. These 
results are consistent with those of Aliber (2003) and Baiyegunhi (2008) who find that in rural South Africa, it is unlikely that 
agriculture can provide a significant level of well-being to rural people. 
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As a result of the discussion of the regression results, the impact of some variables in our model on the welfare of  households 
subjected to shoks was measured. Figure 1 presents the graph of the evolution of the predictions of per capita consumption 
according to the amount of the credit obtained by the household subjected or not to a shock. The curve in blue shows the 
evolution of welfare as a function of the amount of credit obtained by the household that has not been shocked and that in red 
presents the same curve for households that have suffered a shock. The difference in welfare between these two curves is 
relatively important. 
At the initial level, there is a difference of about 90 units, or 90000 of difference in annual per capita consumption between 
households that have not suffered shock and those that have suffered a shock. The slopes of these two curves are evolutionary and 
the value of the slope is 13%, all the other variables being evaluated at their average. Thus, in a shock situation, households are 
able to improve their well-being when they have access to increasingly large amounts of credit. The graph shows that households 
in shock reach the initial level of well-being of non-shocked households when they obtain a credit ranging between 600,000 and 
700,000 CFA francs, all other variables being kept at their mean in the model. As a result, this chart shows that credit can be an 
effective tool for controlling the effects of shocks on household welfare as measured by per capita consumption. These results are 
consistent with the work of Zeller (2001), which shows that the experience of a shock is positively correlated with the demand for 
credit. 
In Tables 6, 7, 8 and 9, the influence of the variables OD (dwelling in one's own home), SA (head of the wage-earning 
household), SV (household with or without savings). ), AS (sector of activity of the head of household) and EL (level of 
education of the head of household) on the well-being of the households in shock situation was evaluated.  
. Table 6 : Predictions of CPA  at(Choc=(0 1) OD=(0 1)) atmeans estname(Pr_CPA) statistics(all) 
Expression: Linear prediction 

              Choc    OD      Pr_CPA          se            z                  p             ll              ul 
 1               0         0        599.190       0.115    5224.429     0.000     598.965     599.415 

2               0         1        615.408       0.140    4394.990     0.000     615.134     615.683 
3               1         0        508.685       0.290    1754.534     0.000     508.117     509.253 
4               1         1        524.903       0.306    1716.681     0.000     524.304     525.502 
Specified values of covariates 

                                   1.                              1.        2.        3.            1.           1.           2.          3.        4.      
                     age      AL        HS       AC     EL        EL        EL         HI         SA         SV         AS        AS       AS 

 Current       36.5    .662       2.23        18    .219      .199      .0177     19200      .404      .424      .135      .196       .162 
Source : Our computations with data from ENV2015 

. Table 7 : Predictions of CPA at(Choc=(0 1) SA=(0 1)) atmeans estname(Pr_CPA) statistics(all) 
Expression: Linear prediction, predict 

                    Choc    SA     Pr_CPA      se            z                  p               ll              ul 
          1 |        0         0     584.087     0.119  4890.859       0.000       583.852        584.321 

              2 |        0         1     637.428     0.146  4373.245       0.000        637.142        637.714 
         3 |        1         0     493.581     0.291  1694.238       0.000        493.010        494.152 
         4 |        1         1     546.923     0.309  1769.709       0.000        546.317        547.529 

     
 

Specified values of covariates 
                                   1.                                  1.          2.           3.    1.           1.           2.            3.         4.      

                     age      AL        HS       AC     EL        EL        EL         HI              OD         SV         AS          AS       AS 
 Current    36.5    .662     2.23       18      .219    .199       .0177   19200            .397        .424        .135      .196      .162 

Source : Our computations with data from ENV2015 
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In Table 6, it can be seen that in the absence of shock, households living in their own apartments have a higher welfare 
than households living in apartments other than their own.The result is similar for shocked households who live in their 
own dwelling. Their welfare is higher than those who live in apartments other than their own. However, the per capita 
consumption of shocked households living in their own house is lower than in non-shock households who live in 
dwellings other than their own. However, the fact for the household to dwell in their own home can not compensate for 
the effects of a shock and allow households in shock to reach the same level of welfare as households without shock, the 
other variables being evaluated at their mean.  
The effect of the SA variable on the welfare of households in shock is almost the same as the effect of the OD variable 
on the welfare of households in shock. The other variables being maintained at their average, when a non-salaried 
household is shocked, this leads to a drop in per capita consumption of 90 points or 90000f. 
This drop in well-being is also the same for a salaried household that has suffered a shock. In the same vein, when a 
household is in shock, the fact that he is an employee increases his well-being by 50 points, or 50000 CFA per person. 
The increase in well-being is the same for a household that has not suffered a shock and whose head changes status from 
non-salaried to salaried. Thus, the fact of being an employee does not sufficiently compensate for the welfare losses 
related to the shock. 
 
. Table 8 : Predictions of CPA at(Choc=(0 1) SV=(0 1)) atmeans estname(Pr_CPA) statistics(all) 
Expression: Linear prediction, predict 

                  Choc    SV     Pr_CPA        se              z                  p                    ll              ul 
 1 0 0    553.962   0.115 4798.478 0.000 553.736 554.188 

2 0 1    675.788   0.135 5023.891 0.000 675.524 676.051 
3 1 0    463.457   0.293 1579.128 0.000 462.882 464.032 
4 1 1    585.282   0.299 1959.678 0.000 584.697 585.868 

 

       
 

Specified values of covariates 
                                   1.                              1.        2.         3.         1.           1.             2.           3.        4.      

                     age      AL        HS       AC     EL        EL        EL         HI         SA         OD          AS         AS      AS 
 Current       36.5    .662        2.23     18       .219     .199     .0177     19200      .404       .397         .135      .196     .162 

Source : Our calculs with data from ENV2015 

. Table 9 : Predictions of CPA at(Choc=(0 1) AS=(1 2 3 4)) atmeans estname(Pr_CPA) statistics(all) 
Expression: Linear prediction, predict 

                      Choc     OD     Pr_CPA            se            z                  p               ll              ul 
          1 |        0         1      586.134     0.125  4687.604     0.000   585.889   586.380 

         2 |        0         2     611.664     0.235  2604.547     0.000   611.204   612.124 
         3 |        0         3     587.057     0.202  2905.456     0.000   586.661   587.453 
         4 |        0         4     683.840     0.225  3045.800     0.000   683.400   684.280 
         5 |        1         1     495.629     0.296  1671.669     0.000   495.048   496.210 
         6 |        1         2     521.159     0.355  1469.360     0.000   520.464   521.854 
         7 |        1         3     496.552     0.343  1448.055     0.000   495.880   497.224 
         8 |        1         4     593.335     0.343  1731.134     0.000   592.663   594.007 

 

    
 

Specified values of covariates 
                                   1.                                   1.         2.          3.                           1.  .            1.             2.           

                      age      AL        HS       AC     EL        EL        EL         HI            SA         OD          SV        
 Current    36.5    .662      2.23       18      .219    .199       .0177      19200        .404        .397       .424       

Source : Our calculs with data from ENV015 

. Table 10 : Predictions of CPA mtable, at(Choc=(0 1) EL=(0 1 2 3)) atmeans estname (Pr_CPA)  statistics(all)   
Expression: Linear prediction, predict 
       Choc     EL     Pr_CPA            se            z                  p               ll              ul 
1         0         0      541.814         0.117  4611.375     0.000   541.584    542.045 
2         0         1      622.133         0.184  3383.297     0.000   621.772    622.493 
3         0         2     722.931          0.198  3644.582     0.000   722.542    723.320 
4         0         3     1118.281       0.656  1705.493      0.000  1116.996  1119.566 
5         1         0      451.309         0.294  1534.534     0.000   450.733    451.885 
6         1         1      531.627         0.329  1613.722     0.000   530.982    532.273 
7         1         2      632.426         0.328  1927.658     0.000   631.783    633.069 
8         1         3    1027.776        0.702  1464.226      0.000  1026.400  1029.152 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8342
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018             372 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8342    www.ijsrp.org 

The SV 
variable 

has a 
greater 
impact 

on the 
welfare 

of rural households in shock, as shown in Table 8. The other variables being maintained at their mean, for a non-shock household, 
the fact that he has saved during the last twelve months allows him to increase his welfare or consumption per person by 121 
points compared to a non-savings household. This consumption goes from 553 to 675. When a household in situation 1 in the 
table goes to situation 3, that is to say, undergoes a shock, its well-being falls from 553 to 463. But when the latter was able to 
build up savings, its well-being goes back to 585, which is above its initial value in 1. So saving allows for a full resilience of 
households in a shock situation. 
Table 9 shows the influence of the SA variable related to the sector of activity of the head of household on the welfare of 
households in shock. The four modalities of this variable namely 1, 2, 3 and 4 correspond respectively to agriculture, industry, 
trade and services. For a household that initially did not suffer a shock, the fall of well-being is the same within the same sector of 
activity following a shock. Taking the agricultural sector as a reference, let us assume the situation described in 1 (absence of 
shock and head of household in agriculture). When a household suffers a shock, its welfare falls from 586 to 495. However, when 
the head of household migrates to the industry sector, his well-being goes back to 521 (situation 6). While migrating to trade, 
there is no significant change (situation 7), but migration to the service sector raises welfare from 495 to593, which is above its 
initial value in 1. In this way, only households operating in services manage to overcome the effects of shocks. 
The last variable in our analysis is the education level of the household head. Table 10 shows the influence of the EL variable on 
the welfare of households in a shock situation. The four categories of this variable namely 0, 1, 2 and 3 correspond respectively to 
'no level', 'primary level', 'secondary level' and 'higher level'. For a household that initially did not suffer a shock, the fall in well-
being is the same within the same level of education following a shock. By taking the modality 0 as a reference, suppose the 
situation described in 1 (no shock and head of household has no level of education). When a household suffers a shock, its 
welfare falls from 541 to 451. However, when the head of the household moves from the situation of lack of education level to the 
fact that he has reached the primary level, the household welfare increased from 451 to 531 (situation 6). When the level passes 
rather from absence of level to the secondary level, the well-being passes from 451 to 632 (situation 7). If the education level pass 
is rather of absence of level at the higher level, the welfare passes from 451 to 1027. Thus, it is in situations 7 and 8 that the well-
being passes beyond its initial value being described in 1 (541). It is the households whose head reaches the secondary and higher 
levels that manage to overcome the effects of shocks. These results are consistent with the work of Schultz (1975) who argues 
that educated people adapt more easily to changing economic conditions. 
As a result of this second analysis, it can be seen that the households that manage to overcome the effects of shocks have one of 
the following characteristics: they have received a credit of more than 700,000; have a leader with at least secondary education 
level; have a leader operating in the service sector; could have been savings during the twelve months preceding the survey. These 
are the elements allowing households to avoid the negative effects of shocks on their level of per capita consumption and thus on 
their welfare. 
4. Conclusion and recommendations 
At the end of our analysis, the first observation that emerges is that each of the variables of our model proved to be significant at 
the threshold of 1 per 1000. Some variables of our model have a negative impact on the well-being of the households. This is the 
case of the size of the household which, when it increases, leads to a reduction in the per capita consumption of the household. 
Ownership of agricultural land and the fact that the household suffered a shock during the 12 months preceding the survey have a 
negative effect on the welfare of rural households in Côte d'Ivoire. Other variables, on the other hand, have a positive effect on the 
well-being of rural households. The education level of the household head has a significant impact on household welfare. The 
higher the level of education, the greater the gap in well-being compared to a household whose head has no level of education. 
This is alarming given that almost 50% of rural households in Côte d'Ivoire do not have any level of education. As for the 
household head sector, households whose head is operating in a sector other than agriculture have a relatively higher level of 
well-being than those whose head is in agriculture (about 75% of rural households are in agriculture). However, the difference is 
more pronounced when the head of the household is engaged in services than in a household headed by the farmer. On the other 
hand, there is no major difference in well-being between a household whose head is in commerce and another whose head is in 
agriculture. Similarly, the age of the head of household has a positive impact on well-being, probably because of the accumulation 
of assets with the age of the head. The fact that the household has a chef who is employed and the household to live in his own 
home both have a positive effect on the welfare of the household. The results of our work reveal the importance of access to 
financial services by rural people. In fact, households that have been able to build savings are seeing their well-being increase 
substantially compared to those that could not constitute savings. Access to credit also has a positive effect on the well-being of 
households. 
In the second part of the work, the analysis of the effect of certain variables on the welfare of households in a shock situation 
made it possible to determine the different profiles and interventions that could improve the resilience capacity of rural 
households. Thus, the following character traits improve the resilience of rural households to shocks: having a leader with 
secondary education, having a leader with a higher level of education, having a leader in the service sector. Subsequently, 
households that have saved in the last 12 months and those that received credit worth at least 700,000 are able to overcome the 
effects of shocks and maintain their level of well-being beyond his initial level before the shock. 

Specified values of covariates 
                                     1.                                              1.          1. 
                      age        AL        HS        AC        HI        SA        OD        SV            AS           AS            AS 
Current      36.5     .662     2.23      18     19200      .404    .397     .424        .135        .196         .162 
Source : Our calculs with data from ENV2015 
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It is therefore appropriate to make the following recommendations at two levels: first, at the level of the variables that could 
improve the well-being of rural households, and secondly at the variables that could strengthen the resilience of these households 
in shock. First, the improvement of well-being must take into account two aspects relating on the one hand to the households 
themselves, on the other hand to the rulers. Each head of household will have to make arrangements to improve his level of 
education regardless of his age. There is no age to learn and the Anglo-Saxon model is evocative on this question. On the other 
hand, a migration to the service sector would be beneficial but requires training or substantial learning. Households should also 
make all necessary arrangements to improve their level of access to financial services including credit and savings. On the side of 
the rulers, we should set up educational infrastructure that can accommodate the elderly and allow them to resume the class path. 
It will be necessary to promote such establishments for their dissemination throughout the territory. In this, the evening classes are 
the ideal parade to lead such initiatives. Policymakers must also encourage the financial sector to design more products for rural 
people. Micro-finance is a preferred route that can be explored at best. Togba (2009) shows that the lack of confidence in 
microfinance institutions and the sensitivity of households to the interest rate contribute to reducing the probability of these 
households participating in microfinance programs. It suggests the creation of networks of social capital within these institutions 
and then between them and the borrowers. However, microfinance does not remain the preferred means of access to credit in Côte 
d'Ivoire (only 1% of rural households have access to credit through the microfinance channel) and credit is not the only financial 
service concerned by our study. For household resilience, access to formal financial services allowing rural households to recieve 
greater amount of credit is recomended. On the other hand, rural households should be able to accumulate savings. Lastly, 
sustainable mechanisms will have to be engaged by household heads to ensure their migration to more viable sectors such as 
services. 
Here we see the importance of access to financial services in improving welfare and building the resilience of rural households to 
shocks. Also, a good understanding of this resilience capacity requires that we understand the determinants of the demand and 
sources of rural credit, and those of rural households saving. This is a global analysis of the determinants of access to financial 
services in rural Côte d’Ivoire. 
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Appendix 
 
Table 11 : Likelihood ratio test of model1 and model2 
Variable      regress1 regress2       

 Age imputé          4.222***                     
 AL -10.292*** -17.822***   
 Household size       -114.715*** -113.544***   

AC          0.131*** 0.133***   
 EL  

   1 80.318*** 74.437***   
 2 181.117*** 177.728***   
 3  576.467*** 560.677***   
 Household Inc          0.000*** 0.000***   
 Choc  -90.505*** -91.411***   
 SA  53.341*** 54.579***   
 OD  16.218*** 17.126***   
 SV  121.826*** 118.304***   
 AS  

                                   2          25.530*** 27.897***   
                                 3           0.922*** 2.610***   
                                 4          97.705*** 100.650***   
 CA  

   55 
 

92.965***   
 105 

 
113.437***   

 Constant                    548.440*** 664.840***   
 legend: * p<0.05; **p<0.01 ; *** p<0.001 
 Likelihood-ratio test /  LR chi2(1)= -87498.64 / (Assumption: regress1 nested in regress2)  Prob > chi2=1.0000 

Source : Our calculs with ENV2015 data base 
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 Table 12 : Results of test of fit 

  Current Saved Difference 
Log-likelihood       
Model -2.050e+08 -2.050e+08 -43749.321 
Intercept-only -2.087e+08 -2.087e+08 0.000 
Chi-square   

  D (df=27285815/272858~1) 4.101e+08 4.100e+08 87498.642 
R2 

 
    

R2 0.233 0.235 -0.002 
Adjusted R2 0.233 0.235 -0.002 

McFadden 0.017 0.018 -0.000 
McFadden (adjusted) 0.017 0.018 -0.000 

Cox-Snell/ML 0.233 0.235 -0.002 
Cragg-Uhler/Nagelkerke 0.233 0.235 -0.002 

IC   
  AIC 4.101e+08 4.100e+08 87500.642 

AIC divided by N 15.029 15.026 0.003 
BIC (df=17/16/1) 4.101e+08 4.100e+08 87515.764 

Difference of  8.8e+04 in BIC provides very strong support for saved model. 

Source : Our calculs with ENV2015 data base 

Table 13 : Result of VIF test 

Variable VIF 1/VIF 
age 1.24 0.809555 
1.AL 1.26 0.792592 
HS 1.20 0.834088 
MCD 1.02 0.982339 
EL 

  1 1.11 0.902430 
2 1.17 0.855511 
3 1.08 0.927784 

HI 1.01 0.994914 
1.Choc 1.02 0.984920 
1.SA 1.27 0.787429 
1.OD 1.08 0.925983 
1.SV 1.03 0.971430 
AS 

  2 1.14 0.876228 
3 1.24 0.805996 
4 1.25 0.801620 

Mean VIF 1.14   
Source : Our calculs from ENV2015 database 

Table 14 : Test of nul hypothesis 

-1 age = 0 
-2 1.AL = 0 
-3 HS = 0 
-4 AC = 0 
-5 1.EL = 0 
-6 2.EL = 0 
-7 3.EL = 0 
-8 HI = 0 
-9 1.Choc = 0 

-10 1.SA = 0 
-11 1.OD = 0 
-12 1.SV = 0 
-13 2.AS = 0 
-14 3.AS = 0 
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-15 4.AS = 0 
F( 14,27285816) = 6.0e+05 
Prob > F =    0.0000 

Source : Our calculs with ENV2015 data base 

Table 15 : Descriptive statistics of the weighted model  

Estimation sample regress              Number of obs =27285832 

Variable         Mean      Std. Dev.       Min         Max 
CPA           597.3628      506.9457       17.2267    5140.22 
age             36.52892      13.40507        15             89 
1.AL          .6624403       .4728775         0              1 
HS              2.228081      1.695704         1              16 

 AC              18.0336        210.5904         0             7000 
 EL  

   1                .2194255       .4138574           0            1 
 2                .1986015       .3989473           0            1 
 3                 .0177163     .1319182            0            1 
 HI              19200.09      643061.8           .018       2.3e+07 

1.Choc     .0912461       .2879587             0            1 
1.SA          .4037114       .4906409            0           1 
1.OD         .3965332       .4891775            0           1 
1.SV          .4240418       .4941967            0           1 
AS  

   2                .1353584      .342106               0          1 
 3                .1958905      .3968847             0          1 
 4                .1622251      .3686572             0          1 
 _weight     510.2254      320.763             20       2345 

Sources : Our computation from the data of ENV2015 

Tableau 18 : Repartition of categories of shocks 

First shock Freq. Percent Cum. 

Lack of rain / irregular rainfall 2,609 6.66 6.66 
Late rains 1,483 3.79 10.45 
Late sowing 90 0.23 10.68 
Drought 1,303 3.33 14.01 
floods / heavy rains / violent winds 1,305 3.33 17.34 
crop damage by farmers 450 1.15 18.49 
crop diseases 1,131 2.89 21.37 
livestock disease (epizootics) 89 0.23 21.60 
destruction of crops by animals 1,079 2.76 24.36 
looting of crops / cattle theft 585 1.49 25.85 
forced displacement of populations 179 0.46 26.31 
destruction / looting of material goods 534 1.36 27.67 
occupied plantations 405 1.03 28.71 
lack of economic opportunities 2,163 5.52 34.23 
separation of household members 1,034 2.64 36.87 
job loss by a household member 315 0.80 37.67 
non-functional markets 90 0.23 37.90 
death of one or more members of the household 3,773 9.63 47.54 
considerable decline in crop prices 181 0.46 48.00 
low availability of food on the 135 0.34 48.34 
serious illness of one or more members 7,466 19.06 67.41 
death of a household asset 1,883 4.81 72.22 
death of a member of the household / parents 5,719 14.60 86.82 
lack of seeds and / or inputs 585 1.49 88.31 
bushfires 1,347 3.44 91.75 
other (explain) 3,23 8.25 100.00 
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Total 39,163 100.00 
 Sources : Ours calculs with data from ENV2015 

 

 

 

 

 

 

 

 

 

 

 

Table 6 : Average marginal effects from OLS model 

  Delta-method     
   dy/dx        Std. Err.      t P>t     [95% Conf. Interval] 
age  4.221781    .0070359   600.04 0.000     4.207991    4.235571 
1.AL -10.29247    .201575    -51.06 0.000    -10.68755    -9.89739 
HS -114.7154   .0547967   -2093.47 0.000    -114.8228    -114.608 
AC .1307823     .0004066   321.67 0.000     .1299854    .1315792 
EL  

   1 80.31834   .2158503   372.10 0.000     79.89528     80.7414 
2 181.117   .2299757   787.55 0.000     180.6662    181.5677 
3 576.4668   .6678551   863.16 0.000     575.1579    577.7758 

HI 5.22e-06   1.32e-07    39.48 0.000     4.96e-06    5.48e-06 
1.Choc -90.50516   .2969474  -304.79 0.000    -91.08717   -89.92316 
1.SA 53.34147    .194913   273.67 0.000     52.95945    53.72349 
1.OD 16.21844   .1802778    89.96 0.000      15.8651    16.57178 
1.SV 121.8256   .1742226   699.25 0.000     121.4841    122.1671 
AS  

   2 25.52971    .264997    96.34 0.000     25.01033     26.0491 
3 .9223154   .2381658     3.87 0.000      .455519    1.389112 
4 97.7055   .2571007   380.03 0.000     97.20159    98.20941 

Source : Our computation with data from ENV2015 
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Figure 2 : Histogram showing normality of residus of regression 
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Abstract - This research aims to determine the effect of 
seaweed type, seaweed seedweight, and its interaction to the 
growth and seaweed yield on the Bondre system culture and 
knows the seaweed type that can grow optimally on the 
cultivation through the Bondre system. This research also is 
desgined using Fully Randomized Design (RAL) Factorial 
with two factors: seaweed type and seaweed weight. Factor 
of seaweed type (J) consists of three borders: J1: type of 
seaweed Kappaphycus alvarezii, J2: type of seaweed 
Kappaphycus striatum, J3: type of seaweed Eucheuma 
spinosum. Seed weight factor (B) consists of  borders: B1: 
seed weight 4 kg, B2: seed weight 6 kg, B3: seed weight 8 
kg, B4: seed weight 10 kg. Each of the treatment border is 
so combined that it is gained 12 treatment interactions. 
Treatment is repeated such three times (3 long lines) that is 
obtained an experimental unit with 36 trial units. Data of 
research variabel which is obtained, tabulated using 

Microsoft Excel and analyzed using Analysis of Variance 
(ANOVA) 5% on the real level. As long as there is 
significant influence, examination will be continued by 
using forwarded test of BNT on the real similar level. No 
interaction between type and seaweed seed weight on the 
Bondre system. Type that can be cultivated on the least 
optimal season is Eucheuma spinosum type. Seed weight is a 
technical factor which can impact to the seaweed growth. 
Seed weight is related to density in every Bondre. Strong 
competition on the seed weight that is dense can cause 
seaweed fall off as a consequence milling around. The many 
more seeds are used, the higher dense in every Bondre is. 
 
Keywords: Seaweed seed weight, Eucheuma spinosum, 
Karaginan level, Kappaphycus alvarezii, Kappaphycus 
striatum, growing. 

 
 
 

I. INTRODUCTION 
 

Seaweed is natural resource having high economic value due 
to the high demand and selling price and cultural 
environment which is supported (Abdan, 2013). Seaweed is 
widely developed in the coast of Indonesia, so the potency 
of seaweed cultivation is very beneficial. 
Indonesia and Philippinearethe world's largest seaweed 
producer country, and 90% of the world market has been 
dominated by Indonesia (KKP, 2010). Every year 
production of seaweed continues enhancing from 2.574 
million tons in 2009 being 3.082 million tons in 2010 then to 
be 7.563 million tons in 2013 (DKP-NTB, 2013). 
Seaweed cultivation has been developed in several areas 
suchWest Nusa Tenggara (NTB), East Nusa Tenggara 
(NTT), Southeast Sulawesi (Central Sulawesi), and other 
areas in Indonesia (Manikaya Kauci Foundation, 2000). 
Data of Marine Affairs and FisheriesMinistry shows that the 
potency of seaweed cultivation is 1.2 hectares and spread 
over 15 Provinces where West Nusa Tenggara province is 

one of them having potential area of 41,000 hectares (DKP-
NTB, 2014). 
The types of commercial seaweed cultivated in NTB are 
Kappaphycus alvarezii, Kappaphycus striatum, Eucheuma 
spinosum and Gracilaria. Potency of seaweed culture which 
is wide, high economic value and huge market demand 
causes NTB Regional Government determining seaweed as 
superior commodity of area to enhance coastal community 
income (Government of NTB, 2010).  
Supporting this program, NTB government decides10 
Minapolitan Seaweed Areas in NTB namely Pengantap 
urban village of West Lombok, Teluk Gerupuk of Central 
Lombok, Jerowaru (Teluk Ekas, Serewe Bay and Awang 
Bay) East Lombok Regency, Kertasari, West Sumbawa 
Regency, Labuan Mapin of Sumbawa Regency, Terano 
District, Kuangko Dompu Regency and Waworada Bima 
Regency (DKP-NTB, 2014). Otherwise, the government 
also specifically fabricates the factories of manufacture 
processing chip in East Lombok and Karaginan refinery 
factory in West Sumbawa Regency (KKP, 2010). 
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Industrializationbased seaweed is in need of good materials 
and is available during the year in adequate quality, but the 
problems being happened seaweed cultureare highly 
seasonal dependent. Therefore, it needs developing quality 
of seaweed culture technology throughout the year. One of 
the likely alternative which can be done is cultivating 
seaweed type that appropriates with the season (Nikmatullah 
et al., 2014) and uses the Bondre system to prevent crash 
due to thallus trouncing (Ghazali et al., 2014). Bond system 
is a system designed to form a net (net) using a 
polyethylenestring of ris with a diameter per hole ± 8 cm, 
width 60 cm and length 8 m. 
Bondre has been used being production of seaweed seed as 
long as the extreme season (Nikmatullah et al., 2014), which 
the Bondre can prevent the loss of results caused bythallic 
loss.However, it has not known yet whether the Bondre 
system can be used for production throughout the year. In 
addition, it has not also known yet the number of optimal 
seeds to cultivate seaweed typeof Kappaphycus alvarezii, 
Kappaphycus striatum and Eucheuma spinosum in Bondre 
system.  
Using different species and seaweed seeds weight in the 
Bondre system supposedly affect the growth rate of 
seaweed. Finally, the entitled research“Using Bondre 
System to Cultivate Three Kinds of Seaweed through 
Different Seed Weights in the Early Summer at Ekas Bay, 
Jerowaru, and east Lombok” is necessary. 
This researchaims to determine the growth and three types 
result of seaweed by way of different seed weight in the 
cultivation of the Bondre system. 

 
 

II. THE RESEARCH METHOD 
 

This research applied in March until July 2015, at Ekas, 
Ekas Buana urban village, Jerowaru sub district, east 
Lombok regency, West Nusa Tenggara province and the 
level of karaginan test applied in Bioscience Laboratory and 
Biotechnology of Agriculture Faculty, Mataram University.  

 
A. Method and Trial Design 

Method used in this research is trial method with testing in 
the field. This research is designed using Fully Randomized 
Design (RAL) Factorialwithtwofactors namely seaweed type 
and seaweed seed weight. Factor of seaweed type (J) 
consists of three borders: J1: seaweed type of Kappaphycus 
alvarezii, J2:  seaweed type ofKappaphycus striatum, andJ3: 
seaweed type of Eucheuma spinosum. Meanwhile, seed 
weight (B) consists of four borders namely B1: seed weight 
4 kg, B2: seed weight 6 kg, B3: seed weight 8 kg, and B4: 
seed weight 10 kg. Each of the treatment borders are 
combined that gained twelve combinations/interactions. 
Every unit of twelve the treatment border is repeated three 
times repetition that gained 36 trial units.  
 

B. Preparatory Step  
Preparation applied by preparing the used equipments. 
Seaweed will be planted in the Bondre putted into Longline 
system. Longline used is having size of 25 m X 50 m. 
Bondre will be girded upon string to Longline with distance 
between Bondre 25 cm in a string and the distance of string 
1 m. Every string has three Bondres. Bondre is made from 
Polyethylene (PE) rope with diameter 2 mm. Then string 

crocheted being net with diameter ± 8 cm per hole, wide 
Bondre60 cm and its length 8 m.  
 

C. Preparing Seaweed Seed  
Seaweed seeds used in this research are seed of K. alvarezii, 
K. striatum and E. spinosum. Seed earned from cultivator is 
seed being aged 25-30 days. Seaweed seeds used have lots 
of thallus, lush, and healthy. Then seeds cropped in the 
morning beforeusing in this research. 
 

D. Research Implementation 
Longlinealready establishedissetbyadjustingthe planned 
experimental unit (Table 1). Longline used a number of3 
pieces. Seaweed seeds are weighed their weight initially 
suiting to the treatment (4 kg, 6 kg, 8 kg and 10 kg). Each of 
Bondre will be filled seaweed seeds with different types and 
seedweighs adjusting to the treatment. 
Bondre used is knitted first forming a net. Seaweed seeds, as 
much as 4 kg-10 kg,are placed or spread evenly over the 
Bondre, then the Bondre folded towards the width, afterward 
the rope of ris is used to knit the opened part, so seeds are in 
the Bondre. The fastening rope of ris is 2 meters longer than 
the Bondre length, as it is used to knit and to bind the 
Bondre on the Longline then to be added float and aqua 
bottle (Ghazali et al., 2014). Followed by Bondre is tied to 
the longline. The distance of the Bondre in the ris is 25cm. 
Bondre is placed randomly like a in the (Table 1). Seeds 
been spread will be reserved for 49 days. 

 
Table 1. Placement of Treatment Plots in Longline 

Deuteronomy R1 R2 R3 R4 
U1 

(Longline 1) 
J1 B1 
J2 B2 
J3 B4 

J2 B1 
J3 B3 
J1 B2 

J1 B3 
J2 B4 
J3 B2 

J1 B3 
J1 B4 
J3 B1 

U2 
(Longline 2 ) 

J1 B1 
J2 B3 
J3 B4 

J1 B2 
J2 B4 
J3 B3 

J1 B3 
J2 B1 
J3 B2 

J1 B4 
J2 B2 
J3 B1 

U3 
(Longline 3) 

 

J3 B1 
J2 B3 
J1 B4 

J3 B2 
J2 B4 
J1 B3 

J3 B3 
J2 B1 
J1 B2 

J3 B4 
J2 B2 
J1 B1 

 
E. Water quality  

Water quality parameters measured were temperature, 
salinity, pH, DO, intensity, strong influx and level of N and 
P in seawater. 

 
F. Parameter of Research  

The parameters of study consisted of rapid of weight 
change, total of weight change, calculating dry weight and 
karaginan level. Changing seaweed weight was measured 
totally using the formula G = 𝑊t-𝑊0 (G = absolute average 
growth (gram), Wt = average weight in the end of this 
research (gram), W0 = average weight of seaweed in the 
beginning of the research (gram). 
The rapid of weight change calculated using the formula 
namely: 
LPS = Ln Wt - Ln Wo / t X 100% (Wt = average weight of 
seaweed at ti (g) (I = week I, week II ... t); W0 = Average 
weight of grass at ti-1 (g) t = Observation Period (days). The 
dry weight of seaweedearned by the following formula: 
Total of dry weight/kg = sample of dry weight (gr)/Net 
Weight Sample (gr) x total of wet weight/kg (kg). The 
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formula to determine karaginan level is following (SNI, 
1998): karaginan level= Wc / Wds x 100%, Wc = Dry 
weight of extracted karaginan (g), Wds = Dry weight of 
extracted seaweed (g). 
 

G. Data Analysis 
The data collected along this research was analyzed using 
Analysis of Variance (ANOVA) at 5% real level. If there is 
such significant (significant different) influence that testing 
will be continued by the assessment using advanced test of 
on the same real level. 

 
 
 
 

III. RESULT AND DISCUSSION  
 

A. Result 
The analysis result of variation to know seaweed weight 
change in Bondre system uses three types of seaweed and 
different seeds weight seen in Table 2.Table 2 shows that 

seaweed type affects rapid of weight change at age 7 weeks 
after harvesting (mst), but dry weight and karaginan level 
did not influence on rapid of weight changeat age 2 mst and 
4 mst, rapid of daily weight change, total of weight change 
and wet weight.  
The opposite ofseaweed type, seaweed seed weight more 
influenced all observed parameters (rapid of weight change 
at 2, 4, 7 weeks, rapid of dailyweight change, total of weigh 
tchange, and karaginan level) than the wet weight and dry 
weight parameters. But no of interaction between seaweed 
type and seaweed seeds weight in affecting the rapid 
ofweight change,total of weight change, wet weight, dry 
weight and karaginan level of three types of seaweed 
planted on Bondre system with different seed weights.  
The effect of seaweed type, seaweed seed weight and its 
interaction toward growth and result (dry weight and 
karaginan level) in Bondre system were analyzed using the 
smallest Least Significant Difference (LSD) at 5% real 
level, and this analysis was performed for the parameter 
showing a noticeable difference in the analysis of variance. 

 
 
Table 2. Results of Fingerprint Analysis of the Effect of Seaweed Kinds, Seaweed Seed Weight and Interaction of Heavy Speed 
Changes in Bondre System 

Factor  
Speed of Change in weight Total Change 

in weight 
Gross 

Weight 
Dry 

Weight 
Degree of 
Carrageen 2 mst 4 mst 7 mst Speed 

Daily 
KIND 

(Kind of Seaweed) Ns ns s ns ns ns s s 

WEIGHT 
(weight of seed) S s s s s ns ns s 

KIND x WEIGHT 
(Interaction kind of seaweed x weight 

of seed) 
Ns ns ns ns ns ns ns ns 

 
 
  Table. 3. The Effect Of Seaweed Kinds in The Speed of Change in Weight In The Bondre System 

Kind of Seaweed Speed of Change in weight (%) Total Change in 
weight (kg) 2 mst 4 mst 7 mst Speed Daily 

J1 (K. alvarezii) 0.49 -0.41 -1.58a -0.65 -1.46 
J2 (K. striatum) 0.40 -1.07 -0.19b -0.27 -1.16 
J3 (E. spinosum) 0.51 -0.17 -0.01b 0.09 0.00 

LSD 0.05 - - 1.32 - - 
 
 

  Table 4. The Effect of Kind of Seaweed Seed in Wet Weight, Dry Weight and Carrageenan Rate 
  in the Bondre System 

Kind of Seaweed The wet weight of 
the harvest (gr) 

Dry weight of 
harvest  (gr) 

Bb : Bk Degree of 
Carrageen (%) 

J1  (K. alvarezii) 5352.80 545.19 9.8 : 1 58.97ab 
J2  (K. striatum) 5861.10 573.78 10.2 : 1 51.80a 
J3  (E. spinosum) 6847.20 927.94 7.4 : 1 63.69b 

LSD 0.05 - 154.01 - 7.69 
 

 
B. The Influence of Seaweed Type 

The effect of seaweed type on the rapid ofweight change and 
total of weight change can be seen in Table 3. 

The data in Table 3 indicates that the positive rapid of 
weight change gained ontwo weeks meanwhile the negative 
rapid ofweight change obtained on the fourth and seventh 
week. It means all of the seaweed types planted by the 
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Bondre system got increased weight on the second week, but 
on the fourth and seventh week got decreased weight. 
Nevertheless, no difference in the rapid of weight change in 
these three types of seaweed on second and fourth week, 
howeverlosing weight of Kappaphycus alvarezii (J1) 
seaweed type will be larger than losing weight of 
Kappaphycus striatum (J2) ) and Eucheuma spinosum (J3). 
Table 7 also shows that rapid of daily weight change and 
total of weight change of these three types in the Bondre 
system were similar but Eucheuma spinosum (J3) was lower 
losing seaweed weight.  
This research, influencing seaweed type to dry weight and 
karaginan level observed in the table 4. 
Data in Table 4 shows that there are no difference between 
weight and weight. The dry weight produced by Eucheuma 

spinosum (J3) is higher than Kappaphycus alvarezii (J1) and 
Kappaphycus striatum (J2) type, where there is no 
verysignificant (significant) difference between the 
treatment of J1 and J2 on the dry seaweed weight parameter. 
Like a dry weight, karaginan level produced by J1 seaweed 
type (Kappaphycus alvarezii) and J3 (Eucheuma spinosum) 
is higher than karaginan J2 (Kappaphycus striatum). 
Karaginan level in the J3 treatment is 63, 69% and J1 is 58, 
97% but karaginan level of J2 id 51, 80%. 
Ratio of wet weight together with dry weight, J2 
(Kappaphycus striatum) and J3 (Eucheuma spinosum) 
showed lower ratio than J3 (Eucheuma spinosum) which 
contained higher karaginan level. 

 
Table 5. The Effect of Seaweed Seaweed Weight on the Speed of Heavy Change and the Total Heavy 
Change of the Bondre System 
Weight of seaweed seeds Speed of change in weight (%) Total Change in weight 

(kg) 2 mst 4 mst 7 mst Speed Daily (%) 
B1 (4kg) 1.83c 1.01c 0.24b 0.89b 2.20c 
B2 (6kg) 0.67b 0.00b 0.17b 0.29b 1.00c 
B3 (8kg) 0.08b -1.29a -1.39a -0.94a -2.20b 

 B4 (10kg) -0.71a -1.92a -1.40a -1.34a -4.50a 
LSD 0.05 0.78 1.00 1.52 0.69 1.50 

 

Table 6. Effect of Seed Weight on Wet Weight, Dry Weight and Carrageen Content on Bondre System 
Weight  The wet weight  

of harvest (gr) 
Dry weight 

 of harvest (gr) 
  Bb : bk Degree of carrageen (%) 

B1 (4kg) 5814.70 704.40 8.3 : 1 57.40ab 
B2 (6kg) 6555.60 748.10 8.8 : 1 49.48a 
B3 (8kg) 5766.70 624.00 9.2 : 1 61.66b 

   B4  (10kg) 5500.00 590.60 9.3 : 1 64.07b 
LSD 0.05 - - - 8.88 

 
 

C. The Influence of Seaweed Weight  
The analysis result of  various test before shows that 
seaweed seed weight implies to almost of parameters 
observed. The effect of seaweed seed weight toward 
changing of weight rapidity displayed in table 5.  
Data in the table shows that Bondre planted by more 
insignificance seed (4 and 6 kg) got extra weight on week of 
2, 4, 7 mst indicated with rapid of weight change positive, 
meanwhile Bondre planted with more than 6 kg (8 and 10 
kg) seeds got decreased weight which was indicated by 
rapid of weight change negative. The similar thinghappened 
in the parameter of rapid of daily weight change where daily 
rapid of weight change in B1 and B2 treatment (4 kg and 6 
kg) having positive value from B3 and B4 treatment namely 
(8 kg and 10 kg) getting negative value. Rapid average of 
treatment changing weight B1 (4 kg), B2 (6 kg), B3 (8 kg), 
and B4 (10 kg) is 0.89%, 0.29 %, -0.94%, and -1.34% 
successively. Thus total of weight change having positive 
value is B1 (4 kg) and B2 (6 kg) but B3 (8 kg) and B4 (10 
kg) show negative result.  
Beside of the rapid of weight change, this research also 
analyzes the effect of seed weight to wet weight, dry weight 
and karaginan level as contained in the table 6.  

Data on the table 6 shows that there are no real differences 
from the fourth treatments of seaweed seed weight toward 
wet weight and dry weight. Butthere is a significance that 
wet weight and dry weight produced by treatment of B1 and 
B2 seaweed weight (4 kg and 6 kg) are higher than 
treatment of B3 and B4 (8 kg and 10 kg). Where B2 (6 kg) 
produces wet weight and dry weight that are highest with 
5500.00 gram (B4) wet weight and 748.10 gram dry weight 
and the lowest wet weight is 5500.00 gram (B4) and dry 
weight is 590.60 gram (B4). Beside that, B1 and B2 
treatment (4 kg and 6 kg) having comparison of wet weight 
and dry weight are 8.3:1 dan 8.8:1 lower.  
Karaginan level of several seaweed seeds is range from 49-
64% where B4 treatment producing the highest karaginan 
level (64.07 %) is followed by treatment B3 (61.66%) and 
B1 (57.40 %), and the lowest B2 is 49.48%. 
 

D. Interaction between Type and Weight  
There are no interactions between type and seaweed weight 
toward all parameters that are observed. Interaction between 
rapid of weight change to type growth and different seaweed 
seed weights in Bondre system can be seen in the table 7, 8, 
and 10.  
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Data in the table 7 shows that type and seaweed weight get 
decreased of rapid of weight change on weeks 2, 4, and 7 
related to grow of seaweed seed weight in every treatment. 
Based on this three seaweed types, Eucheuma spinosum (J3) 
type is higher rapid of its change and seaweed weight which 
is higher is B1 (4 kg), of the three types being lower are 
Kappaphycus striatum (J2) type and seaweed weight to be 
lower is B4 (10 kg).  
Data in the table 8 shows that daily rapid of weight change 
and total of weight change to the three types are decreased 
along with increased seed weight. B1 and B2 (4 and 6 kg) 
treatment get increasing positive weight in the three type 
seaweed but B3 and B4 treatment (6 and 10 kg) get 
decreasing weight or negative value. From the three 

seaweed types, J3 (Eucheuma spinosum) has daily rapid of 
weight change and total of weight change is higher.  
Data in the table 9 shows that the data is trend of wet 
weight. Dry weight seaweed of the three types decreased 
together with increasing seed weight used in every 
treatment. J3 B1 treatment is Eucheuma spinosum (J3) 
having weight 4 kg. It means J3 is higher than another 
treatment. The most influence of increasing weight seed of 
the three types is Eucheuma spinosum (J3) and the lower 
type is Kappaphycus alvarezii (J1). Thus in the table 10, 
karaginan level of three seaweed types is higher on J3B3 
treatment; Eucheuma spinosum having weight of 8 kg, and 
J2B2 treatment is Kappaphycus striatum (J2) having weight 
6 kg that karaginan level is lower.  
 

 
Table 7. The Speed of Weight Seaweed Changes on Bondre Systems of Kind And Different Weight Seeds 

Kind of 
Seaweed 
  

speed of change in weight 
2 mst (% per daily ) 

speed of change in weight 
4 mst (% per daily) 

speed of change in weight 
7 mst (% per daily) 

Seed Weights Seed weight Seed weight 
B1 B2 B3 B4 B1 B2 B3 B4 B1 B2 B3 B4 

J1 1.28 0.55 0.28 -0.15 1.17 0.68 -1.27 -2.24 0.52 0.08 -4.07 2.86 
J2 2.21 0.74 -0.15 -1.18 0.80 -1.05 -1.52 -2.51 -0.36 0.30 -0.02 -0.69 
J3 2.00 0.72 0.12 -0.8 1.06 0.36 -1.09 -1.01 0.38 0.32 -0.12 -0.60 

 
Table 8 Daily Change in weight and Total Change in weight on Bondre System Of different kinds and weight of seedlings 

Kind of 
seaweed 

  

Daily change in weight rate 
 (% per daily) Total Change in weight (kg) 

Seed weight Seed weight 
B1 B2 B3 B4 B1 B2 B3 B4 

J1 0.92 0.39 -2.02 -1.91 2.33 1.33 -3.86 -5.67 
J2 0.70 0.04 -0.48 -1.35 1.67 0.16 -1.67 -4.83 
J3 1.04 0.45 -0.33 -0.78 2.67 1.50 -1.16 -3.00 

 
Table 9. The Interaction between Kind and Weight of Seaweed to Dry Weight and Wet Weight On Bondre Systems 

Kind of Seaweed Wet weight of seaweed (gram) Dry weight of seaweed (gram) 
Weight of seaweed seeds Weight of seaweed seeds 

B1 B2 B3 B4 B1 B2 B3 B4 
J1 5611.1 7333.3 4133.3 4333.3 57.63 55.22 46.23 49.16 

J2 5777.8 6166.7 6333.3 5166.7 45.43 53.03 47.30 49.00 

J3 6055.3 7500.0 6833.3 7000.0 77.10 69.13 64.97 61.67 
    

Table 10. The Interaction between Weight Seaweed Kinds of Carrageenan Content in Bondre Systems 

Kind of Seaweed 
Degree of carrageenan (gram) 

Seed weight 
B1 B2 B3 B4 

J1 55.44 49.76 58.89 66.33 
J2 55.44 37.22 58.22 60.33 
J3 65.33 56.00 67.89 65.56 

 

E. Water quality  
Water quality throughout the researchis obtained 

results of pH ranged from 7.7-8.8, temperatures ranged from 

27.3-27.6oC, salinity ranged from 33-34 ppt, DO ranged 
from 7.4-8.7 mg / l, brightness 4-5 m, stream velocity 0.09 - 
0.13 m / s. The six water quality parameters are measured in 
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the observation section, but Nitrate (NO3) with 1.7 mg / l 
and Phosphate (PO4) 0.45 mg / l measured once ontwo 
weeks after planting (mst).  

 
F. Discussion  

This research is applied in the inappropriate season; May 
until July 2015. It is to analyze whether Bondre system can 
be used producing excellent seaweed long year. This 
research aims to know type and seaweed seed weight and its 
interaction to the growth and seaweed result into Bondre 
system cultivation. 
This research uses planting method of Bondre system with 
seaweed type and different seaweed seed weight namely 
Kappaphycus alvarezii, Kappaphycus striatum and 
Eucheuma spinosum types with weight 4 kg, 6 kg, 8 kg, and 
10 kg. Likewise, parameter of growth and result observed in 
this research is rapid of weight change on 2 mst, 4 mst and 
mst, daily rapid of changing, changing weight total, wet 
weight, dry weight, comparison between wet weight with 
dry weight and karaginan level.   Total of weight change 
observes increasing of changing weight during test. While 
rapid of weight change observes increasing of seed weight 
onto 2 mst, 4 mst, 7 mst and its average is 40 days. Rapid of 
weight change in this research explained by specific growth 
trend and its average, but total of weight change is used to 
describing absolute growth.  
The analysis result of variety (table 3) shows that seaweed 
type influences rapid of weight change on 7 mst, dry weight 
and karaginan level. However, seaweed type does not 
influence to rapid of weight change onto 2 mst and 4 mst, 
wet weight and total of weight change using Bondre system.  
Seed weight influences all of parameters except wet weight 
parameter and dry weight. Otherwise, it has no an 
interaction between type and seaweed seed weight in 
affecting growth and result. It means that type and seaweed 
seed weight affected growth and result observed by 
separated where the effect of seaweed type does not depend 
on seaweed seed weight used, on the contrary, influencing 
seed weight depends on seaweed type used.  
This research table used three seaweed types: Kappaphycus 
alvarezii, Kappaphycus striatum dan Eucheuma spinosum. 
Table 7 and 9 shows that seaweed type has influenced to 
rapid of weight change on 7 weeks after harvesting (mst), 
dry weight and karaginan level. From the three seaweed 
types, Kappaphycus alvarezii took decreased significance of 
rapid of weight change along this research. Eucheuma 
spinosum (J3) is the highest, dry weight and karaginan level.   
Aquatic environment condition is the main factor affecting 
growth and result of three seaweed types. When this 
research is applied, environmental condition of cultivation is 
less optimal. 
The result of observing water quality parameters shows that 
strong stream is very low 0.09-0.13 m / s within optimum 
0.33-0.66 m / s, aquatic salinity in the cultivation area 
ranged from 33-34 ppt, where salinity to growth and 
seaweed production suitable are 28-35 ppt with optimum 32 
ppt (Kadi and Atmaja, 1988; Zatnika & Space 1994). Beside 
of those two parameters, pH, DO and brightness are still 
optimal which Nitrate and Phosphate are 1.7 mg / l and 0.45 
mg / l with a nitrate optimum 1.0-3.2 mg / l and phosphate 
0.02-0.10 mg / l (Zatnika & Space 1994). 
Environmental condition which has yet to be optimal can 
cause the growth of seaweed seed being decreased even it 

cannot get to be growth. It can be affected by wave and ebb 
and flow marine, stream velocity, solar radiation intensity, 
brightness and nutrient that are in the marine.  
Aslan (1998) said that Kappaphycus alvarezii had already 
generally grown well in reef area where its characteristic 
habitat was an area that got constant seawater flow which is 
0.33-0.66 m/s,small daily temperature variety and coral reef 
were dead. Cokrowati (2013) revealed that in selecting 
seaweed cultivated area already needed of considering 
strong aquatic wave. Strong wave having an important role 
in cultivating Kappaphycus alvareziidue to good wave 
would give nutrition for plants, wash or clean the 
otherseaweed that is so adhesive that seaweed would be 
clean out of dirty or adhesive sediment then would floated 
off by wave.  
Soegiarto in Sinaga (1999) revealed that the more strong 
wave of aquamarine had, the faster growth of seaweed as 
nutritional diffusion into thallus cells would be so faster that 
metabolism was prompted. Beside of that, wave would 
influence sedimentation onto the aquamarine, which was the 
end it would affect radiance (Doty, 1973).  
The faster wave, the more inorganic nutrientthat flowed and 
infiltrated by plants through diffusion process. Because of it, 
the growth of Kappaphycus alvarezii in the strong wave 
condition that was weak at this research also analyzed 
causing plants got nutrient minimum, radiance, and adhered 
epiphytes or parasitethat destroyed photosynthesis process 
and its growth.  
From the three seaweed types, Eucheuma spinosum (J3) 
type is more defenses in the season which is less optimal. It 
is caused Eucheuma spinosumknown by spinosum meaning 
incisive thorn. Beside of that, it has sign of cylindrical 
thallus, wax and elastic (Sudradjat, 2008). The thorn 
sticking out to side and its thallus is very slippery causing 
epiphytes difficult to stick on thallus of Eucheuma spinosum 
(Romimohtarto dan Juwana, 2005). Speed of Eucheuma 
spinosum wave is 0.33-0.66 m/d, 27-28oC temperature, and 
30-37 ppt salinity (Kadi dan Atmaja, 1988), it making 
Eucheuma spinosumcan is defense in this research than 
Kappaphycus that has thallus branch to several sides with 
centralized main branches on base and facilitates prickled 
marine biota growth attached on its substrate. Kappaphycus 
type is seaweed being vulnerable relatively to low wave 
speed with ideal wave speed to growing Kappaphycusthat is 
0.5 m/d. 
Low growth caused by planting done in early summer. 
Yulianto (2003) revealed that the cultivation of seaweed 
should avoid the one until two weeks before summer. Now 
is season where disease appears after algae bloomingor 
aquatic condition get explosion of plankton population to 
make aquatic appearance be green and high salinity enough.  
Some macro pests which is seldom founded in this research 
are barnacle (picture 1), even sea cucumber bout is always 
followed by growing lichen in the thallus area which is such 
adhered that adhered thallus will be white eventually. Beside 
of barnacle, brunts of seaweed and sea urchins are also 
founded (picture 1). This snail will eat the part of young 
seaweed tip and the part that will grow and develop. If this 
part of thallus is eaten such snail that seaweed will not grow 
even will be eaten completely by the snail (Directorate 
General of Fisheries, 2004). 
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Figure 1: Epiphytic attacks (A), thallus whitening due to barnacles attack (B) and pork larvae attached to seaweed (C) 
Seaweed pest adhered on the seaweed thallus, it caused 
seaweed cannot receive nutrient and oxygen available on 
optimal aquatint due to its appearance closed off adhesive 
pest. Epiphyte pest is pest that adhered and took nutrient 
from seaweed thallus to survive as parasite (Atmadja dan 
Sulistijo, 1977).Seaweed pest preyed seaweed generally that 
will make physical damage toward thallus, where thallus 
would be exfoliation easy, be broken or eaten completely by 
pest.  
Micro pest is sea organism that generally has a long less 
than 2 cm and macro pest that is in cultivation area and 
already measured big or full-fledged. Micro pest lives 
staying with seaweed thallus, as (Tripneustes sp.), 
(Holothuria sp.), lichen of louse, egg horde and epiphyte 
founded in this research where they are plankton, drifted in 
the water and then adhered on seaweed plant. Adhesive 
plant in this big colony enough will agitate seaweed plant. 
The adhesive plants are Hipnea, Dictyota, and filamen as 
Lyngbya and symploca (Atmadja and Sulistijo, 1977). 
It can decrease penetration of radiation received by seaweed 
that can affect cultivated growing seaweed indirectly. 
Seaweed, which already adhered epiphyte its thallus would 
be flabby, fright thin until shattered.  Seed weight is one of 
technical factor that can affect to grow of seaweed.  
Seed weight related to density in every Bondre. Closed 
rivalry on the full seed weight can cause seaweed broken or 
down by scrambling. The more seed used that will be higher 
density in the Bondre. 
Poncomulyo etc, (2006) said that seaweed growth assumed 
enough had upper 3 % incresing weight per day. The density 
of seed seaweed, when planted will affect seaweed thallus 
area which is radiated, would affect to photosyntesis 
process, the part of plants absorbing nutrient and another 
rivalry betweem one clump and others in the Bondre. The 
many more seaweed seedsare, the higher density will be. So 
possibility of rivalry will also be higher in absorbing 
nutrient. Another factor assumed that had caused losing B3 
treatment result (8 kg) and B4 (10 kg) was caused by 
competing space being scramble then down from Bondre.  
Another reason, the heavier seaweed seed putted in a Bondre 
that higher rivalry between thallus in absorbing radiance 
was. Seed weight that is more 6 kg is assumed seaweed 
thallus in Bondre closing each other that caused 
photosynthesis process.  Meiyana (2001) said plant closing 
each other will prevent process of photosynthesis. Process of 
photosynthesis is bio chemical process that has been done 
by plant to produce energy (nutrition) with using sun energy. 
Competition to get this radiance is very caused by growth 
and to growing plant. Its minimum radiance gained will 
delay process photosynthesis that will be caused in seaweed 

growth (Santika, 1985). The plant meant is process adding 
weight where changing of seaweed weight describes 
whether seaweed in this research gets growth or not 
(Meiyana 2001). 
Erpin (2013) said that seaweed growth correlated to 
karaginan level which causes high or low level of karaginan 
in harvest period and seed weight. The part of thallus tip 
indicated that wet weight plant being higher would have 
produced dry weight and karaginan level that is also high. 
Where the higher dry weight of seaweed is, the higher 
karaginan seaweed is too (Wenno, 2009). Mendoza et al. 
(2006) said that amount and karaginan quality coming from 
various cultivation of sea, not only is it based on type but 
also plant age, radiance, nutrient, temperature and salinity.  
Based on data above that this research is not suitable using 
Bondre in minimum season due to the fact that wove 
movement is low. If wanting cultivation on this month, it 
should use type of Eucheuma spinosum with seed weight 4 
until 6 kg per Bondre.  
 
 

IV. CONCLUSION 
 

Type of seaweed does not cause to plants and results except 
rapid of weight change at 7 mst, dry weight and karaginan 
level. Seaweed seed weight caused to rapid of weight 
change at 2,4,7 mst, daily rapid change, total of weight 
change and karaginan level, yet it does not cause to wet 
weight and dry weight. Nothing interaction between type 
and seaweed seed weight in influencing growth and seaweed 
result in Bondre system.  
The three seaweed types do not give growth and optimal 
result, but there is significance that Eucheuma spinosumtype 
is cultivated by Bondre system in early summer with seed 
weight 4 until 6 kg per Bondre.  

 
 

SUGGESTION  
 

The farmers suggested in early summer to be focus to 
maintenance seed. Yet, if they want cultivating seaweed, 
they do not use Bondre system in that month. An additional 
research is required using Bondre and non-Bondre system to 
cultivate in early summer. The further research about 
Bondre system suitability with another month is also 
required using seed weight until 6 kg per Bondre.  
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Abstract- Substance abuse is a main problem, an epidemic that strike various countries across the globe. Unsafe or risky utilization of 
psychoactive substances, including liquor and unlawful drugs contribute towards substance abuse. Psychoactive substance utilization 
can prompt reliance disorder - a group of social, subjective, and physiological wonders that create after rehashed substance use and 
that commonly incorporate a powerful urge to take the drugs, troubles in controlling its utilization, continuing in its utilization in spite 
of unsafe results, a physical withdrawal state and others (World Health Organization, 2018). There is a number of programs that can 
help everyone with substance abuse problems whether it is a governmental agency or private institution. These communities are 
willingly lending hands for the one in need. It is not just the individual itself has to reach out for help. The people around are required 
to cooperate and become more compassionate. This paper outlines the many programs conducted by the local government as well as 
rehabilitation programs conducted by NGOs in either local or non-local contexts. The rehabilitation programs listed either focus on 
one stage of the treatment or several stages i.e. treatment which comprises of individual motivation programs, family support 
programs, treatment programs, maintenance and relapse programs.  
 
Index Terms- Substance Abuse, Rehabilitation Programs, Relapse, Family Support  

I. INTRODUCTION 
ubstance abuse, according to Goldberg (2018) defines it as the abuse of legal or illegal substances. These substances can range 
from illicit drugs like heroin and cocaine to alcohol and even includes legal prescribed medication. By taking illegal drugs, 

consuming alcohol excessively and overdosing or abusing legal prescribed drugs, we unknowingly become addicted to the superficial 
but pleasurable “high” one can experience when a person overdoses on these substances (Goldberg, 2018). Overdosing on these 
substances may make a person become less stressed, thus enabling them to forget their troubles in life even if it is just momentary, but 
the effects of consuming these substances are immeasurable as they affect not only the person’s health directly but also their personal 
relationships with their family, friends and loved ones and on a much larger scale, even society is affected (American Psychological 
Association, 2017). More often than not, substance abuse and drug addiction present a detrimental impact to the individual and society 
as the person’s health not only deteriorates, interpersonal relationships begin to disintegrate and society is left to deal with an influx of 
crimes. Therefore, government agencies and even non-governmental organizations (NGOs) are taking the initiative to combat 
substance abuse and drug addiction by setting up rehabilitation centers which provide programs which seek to help and treat 
individuals battling substance abuse and addiction. The justification for this decision is because the government invested millions of 
Ringgit annually towards rehabilitation, giving the drug addicts another chance at life, not to mention strict punishment for smugglers 
and also drug distributers. The program can be broken down into 5 parts, individual motivation, family support, treatment, 
maintenance and relapse program. The only factor that can cause failure to this program is the heart of the person itself, if he or she 
doesn’t want change towards their life, no one and nothing can change him. This paper outlines the many programs conducted by the 
local government as well as rehabilitation programs conducted by NGOs in either local or non-local contexts. The rehabilitation 
programs listed either focus on one stage of the treatment or several stages i.e. treatment which comprises of individual motivation 
programs, family support programs, treatment programs, maintenance and relapse programs.  
     

II.      REHABILITATION PROGRAMS 
 
Individual Motivational Programme - Individual motivational programme is the most predominant stage or programme in regards 
of rehabilitation. Rehabilitation, especially for substance abuse is a tremendously huge issue as this problem (substance abuse) 
progressively rises each and every year. Most individuals involved in this do not have the urge to bring themselves towards betterment 
as they are discouraged to do so due to the dark stigma clouding the community that perceived them as ‘unworthy’ or ‘unseemly’. 
This is where organizations, irrespective of whether it is governmental or non-governmental, play a significant role to revitalize the 
people affected by substance abuse. Drug abuse problem can be traced back towards self-discipline and self-respect, in which the drug 
abusers lack these factor. Without self-discipline, a person cannot decide on what he or she wants, neither can they withstand pressure. 
Aside from self-discipline and self-respect, drug addicts lack motivation to live another day. A person that lacks motivation will not 
see potential that he or she have to be better, thus results in lack of self-confidence. How can this be related to drug abuse you might 
ask. When a person lacks self-confidence, they will try their best in order to fit in any society, and when peer pressure comes, they will 
submit themselves and before long, they are addicted. Non-governmental organizations (NGOs) such as Persatuan Mencegah Dadah 
Malaysia (PEMADAM), Persatuan Pengasih Malaysia (Pengasih) and governmental organizations like Agensi Anti- Dadah 
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Kebangsaan (AADK) are always trying to combat this troublesome matter.  Not to forget, there are also private institutions namely 
Kenosis Home, Solace Sabah Retreat, and Community Excel Service (CES). For example, Pengasih has an individual motivational 
programme or outreach named ‘Seruan Kasih’. Seruan Kasih is an annually done programme that targets at least 50,000 people from a 
variety of groups (Pengasih Malaysia). Pengasih approach drug users wherever they are to give motivation and encouragement in 
hopes that they will realize they are cared for, which will later subsequently urge them to seek treatments or undergone rehabs. The 
impact of substance use on the self (financial constraints), family (inability to support aging parents and neglected responsibilities), 
and work and health (physical deterioration and emotional torture) was pivotal in motivating patients to seek treatment (Qiu, Cai , 
Bonn, Hoangh, & Khairuddin, 2016).  Pengasih also work hand in hand with Government Agencies to make sure they have the right 
synergy in prevention of drugs, intervention and rehab efforts. They also meet religious leaders for consultations in order to enrich 
their programme with spiritual and moral values. Pengasih is a non-profitable organization that really care about this problem.. A 
support group is a group in which anyone can join in and the activities are sharing sessions. In the sharing session, everyone will tell 
their own story, struggles, solution to the problems they face. The objective for this activity is for everyone to be able to gain support 
from the group which consists of people that went through the similar if not identical problem as them. Other than that, it is also 
important to note that through sharing, a person gains confidence to open up and as sessions go by, they will gain self-confidence. All 
in all, support group sessions can be an convenient alternative towards being the first step in changing a drug addicts life.  
 
Family Support Program - Family is important to everyone. Importantly, family is the only one who is going to be there no matter 
how difficult, how excruciating the pain is, and no matter how extreme the situation is. Family matters to everyone, and that concept 
applies to the drug addicts too. You might inquire, “but they did not think about their family when they injected the drug inside them.” 
What if the problem that pushed them into abusing drug is family complications? It can be seen through surveys that were done, in 
which drug pushers and addicts were interviewed. Data were gathered and the number one problem is family issues. High divorce 
rates, one or both of the parents are drug addicts, depressive state at home, all of the complications contribute towards drug abuse. 
Society often despise drug addicts. They see drug addicts as failure, disgusting people, and much more negative images I rather not 
say. With this hatred, it will not bring the addicts any positive results. When the society despises the family of addicts, the family will 
surely despise the addict. This butterfly effect can be lethal, as the addict will not have any support from anyone, even from the ones 
they love the most. With the aid of the counselors, it is hoped that the negativity can be changed to positive results, in which will aid 
the addicts to become a better person. But with this method, bear in mind that it will consume time in order to attain positive result. A 
step towards the right way is better than a leap backwards. The family members need to learn how to help the individuals in attaining 
their sobriety and recovery while having to overcome a crisis situation.  
The more parents, children, spouses or relatives who take place in helping and understanding the disease faced by the individuals, the 
better chance for them to recover as they are given rigid support. Rather than simply promoting the sobriety the individuals, 
participation in a family therapy can be helpful in the recovery process. Lakeview Health offers a three-day family workshop – a 
group session comprises up to eight families. The first day is intended to teach and give enlightenment about the nature of addiction as 
a disease to the family members as explained by Ken Wynn, a family therapist. The slot mainly focuses on abstinence-based recovery 
and the patterns of communication. The participants in the workshop from both sides – family members and patients get to exchange 
thoughts and feelings to rebuild trust with each other. Moreover, the participants will learn about continued support and guidance for 
the post-treatment phase to stay on track. For example, the Lakeview staff and a wide range of support groups are always available to 
help the individuals. Examples of support groups established to help family and friends are the Al-Anon and Nar-Anon communities 
which emerged from 12-Step programs. As said by Wynn, attending regular meetings like the Al-Anon and Nar-Anon meetings is 
pivotal for the recovery after treatment. Furthermore, in this era of social connectivity, there are various group supports available on 
either social media or websites. An example of group support is “The Addict’s Mom” which focuses on the mothers of addicted 
children. This website allows its members to share their experiences and show sense of compassion towards each other. It comprises 
of 80,000 members. Another support group available is “Learn to Cope”, a group established in 2004 in Massachusetts. It is specially 
designed to offer pastoral care, education, valuable resources and many more to the family members and individuals. Last but not 
least, the “Parents of Addicted Loved ones” is another support group established in Arizona in 2006. Patients discharging from rehab 
is merely the beginning of a long recovery journey.  

III.    TREATMENT PROGRAM  
 
Treatment programme is basically the fundamental part of rehabilitation. This stage is compulsory in every rehabilitation centre 
wherever they are located. In regard to treatment availability and accessibility in Malaysia, an upgrading exercise was recently carried 
out by Malaysia’s National Anti-Drugs Agency (NADA) whereby existing rehab centers were reclassified into a more systematic and 
specialized structure. Thus, a number of categories of facilities, such as Cure and Care 1Malaysia clinic, Cure and Care Rehabilitation 
Centre (CCRC), and Cure and Care Service Centers (CCSC), were created with somewhat different sets of specialized treatment 
offerings (Qiu, Cai , Bonn, Hoangh, & Khairuddin, 2016). Meanwhile, as of Pengasih, the Rumah Pengasih (RP), is a private 
treatment and rehabilitation centre gazetted by the government, operated from the year 1993 until present, the treatment centers around 
‘Peer Recovery Guidance’ or ‘Bimbingan Kepulihan Rakan Sebaya’ which accentuates restructuring of thinking patterns, emotion 
management and stability, behavioral changes, vocational and survival skills building, and spiritual awakening (Pengasih Malaysia). 
The treatment is deemed as intensive, will be around 6 until 2 months, depending on the participants, and all participations are 
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voluntary (Pengasih Malaysia). Afterwards, the residents would join the Integration Programme which focuses on re-integration into 
society and deals with matters pertaining society.  
Then, they are also encouraged to join the Kelompok Sokong Bantu (Aftercare). Other than that, Pengasih also have a hospice (Muara 
Kasih) where it highlights the treatments for severe medical condition, commonly HIV/AIDS or patients that need intensive care 
(Pengasih Malaysia). Proper attention would be given to the patients in terms of welfare, healthy food, medical needs, not to forget, 
emotional and spiritual requirements. With the aim or purpose to reignite their will to live, an assortment of programmes and 
counseling sessions are given from time to time (Pengasih Malaysia). Special care services would be given towards members and 
clients of Pengasih who are suffering from the cases of chronic AIDS/HIV disease and also for them who suffers other terminal 
illnesses. Ensuring that they will be given the best treatment is a given, however, fortifying that the treatment is accepted by the 
Ministry of Health is a must. Therefore, there is a special training by the Ministry of Health for Pengasih’s staffs who will be 
managing this particular project to effectively become a ‘care giver’. That being the case, the patients would be designated proper and 
legitimate treatments according to each of their special needs.  
Treatment programs differ from country to country. Malaysia uses the ‘cold turkey’ method for addicts under 55 years of age, in 
which a person is faced with a sudden cessation of drugs as opposed to easing with the use of alternative medication. Once the 
withdrawal ends, the person is medically examined and sent to a rehabilitation centre. There are outpatient treatments and inpatient 
hospitalization, but the best treatment program would be a long-term residential that is a participative, group-based approach to long-
term mental illness, personality disorders and drug addiction.. For severe drug abuse cases that requires constant attention, addicts are 
placed in a 24-hour care situation, with the benefit of removing them from situations that contribute to relapses or factors that worsen 
their addiction. Daily rehabilitation activities can consist of many individuals, multiple group counseling sessions and in some degree, 
community services. Many residential treatment centers also provide monitored detoxification and withdrawal, or more intense 
treatments for dual diagnosis (both mental illness and drug abuse problems) or behavioral addiction issues. A long-term residential 
treatment may provide care for 24 hours a day, in generally in non-hospital settings (villas). The therapeutic community (TC) is the 
best-known treatment model, with planned lengths of stay between 6 and 12 months. TCs makes use of the resocialization of the 
patient and use the program’s entire community, that is including other patients, treatment staff, and the social context of being an 
addict as part of the treatment. 
Once a patient has made a commitment to continue treatment for a drug abuse problem, they will enter the recovery stage which is 
(early) abstinence. It is highly difficult to cope with because of many factors, including continuing withdrawal symptoms, cravings, 
psychological dependence, and triggers that can tempt an person into a relapse. Drug replacement and maintenance programs have a 
long history of providing addicts struggling with treatment with legal use to drugs that would otherwise be obtained through illegal 
means. A maintenance program is required to systematically reduce of the dosage of a drug for a patient to a level that maintains 
protection against exacerbation of the condition or trigger a possible relapse. The focus of program is to maintain abstinence by 
avoiding a relapse. Patients musts learn all the warning signs that lead to relapse and how to deal with triggers. Addicts in early 
recovery have not only stopped using the substance(s) to which they were addicted, but they have also begun learning how to remain 
drug-free for the long term. On a negative side, early recovery is also a time of great vulnerability. The addicts are in the process of 
abandoning people, activities, and behaviors that have been significant parts of their habits, yet they have yet to completely establish 
the foundation of their newly drug-free lives. Some NGOs advocates for making both drugs more accessible, through changing 
attitudes towards them, laws, regulations, and health insurance policies. For addicts who have found little success with methadone, 
Heroin-Assisted Treatment (HAT) has been the most dramatic developments in drug substitution therapies. HAT programs, as part of 
treatment strategies, provide substantial benefits to long-term heroin addicts who have not been responsive to other treatments. Studies 
have shown that those enrolled in HAT programs demonstrate a significant reduction in drug use and an improvement in overall 
physical and mental health. Additionally, several studies have also found that individuals who participated in these programs 
significantly reduced their involvement in criminal activities, generating large cost savings for the country. Heroin maintenance may 
be a feasible, effective and cost-effective strategy for reducing drug use and drug-related harm among long-term heroin users when 
other maintenance programs have failed. 
 

IV.      MAINTENANCE PROGRAM 
 
The next step into giving a better life for the drug addicts is maintenance program. Maintenance program that I want to suggest here is 
leaning more towards mental and physical actions that will change the life of the addicts. At this stage, the maintenance program is 
one more step towards success for an addict to be clean from drugs. Maintenance can be hard as it might costly for the addicts to 
attend the support group sessions, or maybe to have their treatments done. Why is it hard, in terms of financially especially? Because 
the stigma and prejudice that is put upon drug addicts. When you happened to be an ex-drug addict, people immediately despise you 
because of the mistake you have done in the past. This further complicates the idea of getting hired for jobs and earning money. The 
maintenance program majorly involves job offers and also skill development for the addicts. In today’s economic market, it is seen 
that specified skills such as welding, automobile department, sales as well as retail business are the list of the businesses that excel and 
majorly affect the economic state of Malaysia today. I believe with skill development we can further rebuild the lives of the addicts. 
This program is implemented within prisoners, so why can’t we implement the same with ex-drug addicts? The objective of this 
program is for the ex-drug addicts to not depend on others for them to earn money. It is for them to create their own opportunity 
because out there, they might not even survive for one day, let alone to live the rest of their life depending on others for food and 
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shelter. With the skills they obtain, they can rebuild their lives and further improve and diminish the negative stigma and prejudice the 
society put on them. All in all, skills development is important towards maintaining the positive progress the ex-drug addicts already 
gained.  
Other than that, the counselors program also must continue, with the same objective as support group brings. But, with the counselors, 
the ex-addicts can get professional aid and advices for them to face the negativity the world brings for them. The concept that I want 
to emphasize is the law enforcement part in which if there are any friends of the ex-addict that attempts to influence them into 
relapsing, they can immediately report it to the authority, and with immediate and effective action, the statistics of drug abuse can be 
curbed down to bare minimum. Not just that, ex-drug addicts are also monitored by the police, both for safety and relapsing purposes. 
The reason why I suggest the police to monitor this group of people is because they have the most potential to relapse, mostly due to 
peer pressure. All in all, with all the concepts combined, the major problem that is faced by ex-drug addicts can be toned down, and 
hopefully diminished. All in all, with this program, it is hoped that the epidemic of drug abuse can be toned down. it is understandable 
that drug addiction can be difficult to be medicated, but with professional help and efforts, nothing is impossible. The success rate of 
this program can only be determined by the participants itself, but by no means the program can be executed with nothing else but a 
hundred percent of commitment and passion. Imagine our country being free from the epidemic of misuse of drugs and pushers, the 
picture is magnificent. But, with the amount of money involved in drug trafficking, it is by no means easy in order to combat the 
crime. With all the efforts put in, one can only hope that the program will have high success rates and most importantly, a better future 
for everyone especially the participants of this program.  
The former drug addicts might have recovered in physical aspects of substance dependency but psychological addiction, desire can 
take a great toll in ex-addicts lives. People are at higher risks of relapsing after a full-blown recovery. Maintaining and staying on a 
healthy is one of the most challenging phase that every former drug addicts have had to face. The recipes for continuous sobriety are 
loving relationships and emotional resilience. There is a deep connection between stress and drug addiction. Most people who have 
taken hazardous substances experienced stress during their early life like child abuse, domestic violence and other inconvenient and 
destructive environment towards the child’s development. These individuals are more likely to suffer from depression, anxiety or 
other mental disorders which trigger their prescriptions of drugs. Thus, former drug addicts need to be surrounded in positive 
environment to rebuild their spirits. An example of recovery centre which offers relapse prevention program is the Four Circles 
Recovery Center. It offers a specialized 28-day relapse prevention track for the people who have received treatment within the past 
12-month and relapsed. This program uses research-backed approaches like Gorski-Cenaps Model which has been proven to be highly 
effective in helping the individuals during the relapse cycle. The therapists have been given extensive training in using the model 
which helps clients to identify the early stages of relapsing. Their main goal in Relapse Prevention Program is to help clients pinpoint 
the warning signs and subsequently work on those triggers before it leads back to old abusive habits. By recognizing the early signs, 
the individuals can minimize the risks of a full-blown relapse. After that, the individuals can return to their residence and continue 
their daily lives (Four Circle Recovery Center, 2018). 
 

V.     RELAPSE  PROGRAMS 
 
Relapsing is a process of movement away from recovery. A gradual process which takes place stage by stage - the urge to take the 
psychoactive substances all over again. This phase should be recognized at early stages in order to avoid from exacerbating the 
condition. According to Melemis (2015), there are a few main ideas in relapse prevention. First of all, relapsing refers to slowly going 
back to the old ways. Therefore, treatment helps individuals to recognize the early stages in order to overpower the desire of taking 
harmful substances. It starts within the person’s mind. Second, recovery is a personal development which means there will be times 
the individuals will have higher risks of slipping during the process. Third, one of the most essential alternatives in relapse prevention 
is to start with cognitive therapy and mind-body relaxation. This helps the individuals to reconstruct their minds by having healthy 
coping skills i.e. removing negative thinking. Fourth, most relapses can be explained in terms of a few basic rules. However, people 
who relapsed are often engulfed by their own negative thoughts as they have failed to remain sober. 
The number one problem that ex-drug addicts face throughout their rehabilitation program is relapse. Relapsing is a major problem 
due to the fact that all the effort, money and time invested in them can be burned in a split second. Relapse is a condition in which an 
ex-drug addict becomes an addict again. This condition can be broken down in a number of factors such as peer pressure from friends 
to become an addict again, low self-discipline and availability of the drugs in their vicinity which enables them to become an addict 
with ease. The anti-relapse program consists of the support group, counselors and addition of law enforcement all combined together 
in order to keep ex-drug addicts to stay clean, until the end of their life hopefully. The support group concept must be implemented in 
order for the ex-addicts to always have the motivation in order to be better, as well as share their success of curbing their negative 
addiction to the bare minimum. The support group concept not only will influence themselves to be better, it can also inspire others to 
be successful, and it is crucial that the concept of success is redefined; success can also be a small step towards the better.  
Relapses are not indicators that the treatment has failed due to the chronic nature of addiction, but can also be considered as a part of 
the process in treating oneself from addiction. However, newer treatments have been designed to help with the prevention of a relapse 
from occurring but there is no absolute program to completely prevent a relapse. In most cases, returning to rehabilitation would 
reduce the severity of the individual’s relapse and would offer them an opportunity to recover from the relapse. Additionally, avoiding 
triggers which are high-risk situations the individual is most likely to relapse under is vital to preventing a relapse. Therefore, visiting 
old drug or alcohol joints, seeing others who abuse substances and feeling the constant pressure to conform are all potentially high-
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risk situations which will likely lead to a relapse occurring. Thus, successful relapse programs are rehabilitation programs which teach 
individuals to recognize, understand and avoid their own personal triggers. In Malaysia, other forms of therapy offered in the Cure and 
Care Clinic to keep individuals preoccupied with their time and to prevent relapse are Art Therapy, Hypnotherapy, Trans CC and 
others (National Anti-Drugs Agency, 2018).  On the report of the statistics available from the National Anti-Drugs Agency (NADA), 
from January to June 2010, a number 3,095 of 12,079 drug addicts were detected as repeat offenders or relapse. The number of repeat 
offenders was found to be enlarging compared in January to June 2009 where only 1,136 people repeat offenders were detected 
(Azmi, Hussin, Ishak, & Daud, 2018). Meanwhile, a total of 2,792 new cases and 1,968 cases of drug addicts has been identified 
during the January to June 2012, in which case repeatedly fell by 24.20% (Azmi, Hussin, Ishak, & Daud, 2018).  
This situation is alarming because the problem of relapse in Penang and Kuala Lumpur are still exceeding. Statistic from the National 
Anti-Drugs Agency (NADA) also revealed that in 2015, 1,973 or 41 per cent from 4,838 drug abusers who were in treatment fell back 
to their old habit (relapsed). Added to the fact, the number of female drug abusers from 2010 until 2015 totalled 3,889 people and 
from the amount, those who went back to their old habits stood at 538 people or 14 per cent, with 3,351 or 86 per cent being new cases 
of drug abuse (Nokman, 2016). There are a lot of contributing factors for relapsing. However, in a study done, there were two personal 
factors (lack of willpower and mental health issues) and also three environmental factors (easy substances availability, parental 
rejection, and methadone replacement therapy) cited exclusively by patients as the ground basis or reasons for substance relapse (Qiu, 
Cai , Bonn, Hoangh, & Khairuddin, 2016).  Some of programmes for relapse must include a more realistic example of drug use to be 
able to relate and empathize with the impact of drug use on the individual’s life (Qiu, Cai , Bonn, Hoangh, & Khairuddin, 2016). 
Different approaches and prevention activities should be used and be conducted periodically to reinforce their knowledge. Public 
health programmes are one of those programmes that need to be done regularly as it is very important for people to know their health 
condition. In particular, it was proposed for the programmes to widen the education scope to include other health and social issues that 
correlate with drug abuse such as domestic violence and sex education.. 
 

VI.     CONCLUSION 

In conclusion, there are many aspects to consider when it comes to treating individuals with drug addiction and substance abuse 
issues. Rehabilitation for many of these addicts is not only limited to a physical level only but includes their psychological state as 
well. Therefore, setting up a proper environment (i.e. drug and alcohol-void places) would be the first step to preventing oneself from 
addiction. Additionally, as the saying goes, ‘prevention is better than cure’. As prevention is often touted as better than cure, the 
society itself should be educated on drug abuse and situations that they should avoid from an early age. Relapsing is actually such a 
common thing to do after being addicted for a long period of time. A strong will is truly needed as well as a huge amount of 
motivation. Continuous support from their families and loved ones would certainly make their journey easier. Not to forget, this 
heavily stigmatized and biased perceptions towards ex addicts need to stop for them to be a better version of themselves.  Moreover, 
drug use trends should be addressed such as how to avoid being duped into using drugs unknowingly.  
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Abstract- One of the most significant and enthralling aspects of 
human development is language development. This study 
presents learner's attempts at constructing a linguistic system that 
progressively approach the target language system. This process 
is call as Interlanguage. The focus of this study is on one of  
interlanguage characters, it is permeability. Permeability reflects 
the students' native language transfer and overgeneralization in 
their efforts to produce the intended meaning in target language. 
The objective of this study is to present observed proves of the 
permeability of the students’ interlanguage by describing the 
types of influence from the native and target language and 
presenting the what causes this influence. The data were 
collected from erroneous sentences taken from students' 
composition. This study is descriptive qualitative typed of SLA 
research. The results indicate that native and target language 
influence students' interlanguage at the aspect of vocabulary and 
grammar. This study is expected to give pedagogical implication; 
it will build teacher's positive attitude on interlanguage errors. 
Understanding error and language process can help teacher to 
provide appropriate training for the students so that they are able 
to develop their interlanguage system. 
 
Index Terms- Interlanguage, permeability, English foreign 

language 

 

I. INTRODUCTION 
It is not difficult to master native language because most of the 
time people are exposed to natural settings and they can easily 
interact with native speakers which make language development 
is smooth. On the other hand, learning a foreign language is 
difficult especially for people who learn the language in a foreign 
setting for example in Indonesia. Some Indonesian students who 
learn English as a foreign language find it difficult to master 
English because of some problems, for example: they do not get 
enough exposure for the language input and not enough source 
people to practice with. It can be inferred that English language 
development of Indonesian takes place unnaturally.  
While learning a foreign language, learners commonly construct 
a system for themselves that is different in some ways from the 
system of their native language (mother tongue or first language) 
and foreign language or the target language (or TL hereafter), the 

language that the learners are learning. Learners go through 
linguistic stage during the process of mastering the target 
language. Selinker (1977) is the one who first introduced this 
process as Interlanguage (IL). The term Interlanguage refers to 
the reflection of learners’ attempts to construct a linguistic 
system that gradually approaches the target language system. 
Since it was introduced, Interlanguage has become a major 
concern in second language acquisition study and theory.  
The fundamental idea of Interlanguage is that the learners create 
Interlanguage when they are trying to express meaning in a 
second language linguistic-cognitive system. Interlanguage 
describes the type of language formed by learners of foreign or 
second language whose process of learning a new language is 
still happening. It reflects the journey of learners from their 
native language or first language to the target language (TL) or 
second language (L2) acquisition. It is seen as a third language 
which the structure status is between native language and target 
language. It is unique because the system falls between native 
language and target language. Ellis & Barkhuizen (2005) and 
Saville-Troike (2012), as cited in in Fauziati (2016) summarized 
IL for its characteristics as follows: (1) Systematic, means that 
there exists an internal consistency in the rule and feature system 
which makes up interlangue (2) Dynamic, means that the system 
of rules which learners have in their minds change frequently, 
resulting in a succession of interim grammar; (3) Interlangue is 
variable because learner employs various forms of grammatical 
structure at any stage of development.; (4) Learning strategies 
such as ative language transfer, simplification or generalization is 
produced by Interlanguage ; (5) Fossilization, means that errors 
may have become fossilized or permanent features on the 
learner's speech; and (6) Permeable or the susceptibility or 
Interlanguage to infiltration by L1 and L2 rules or forms. 
Because of these characteristics, permeability of Interlangugee is 
the focus of this present study. 
As cited in Fauziati (2016), Brown (1994) is the one who  first 
noted permeabilty of Interlanguage followed by Connor (1996) 
who divided the errors of language learners into two types. They 
are interlingual and intralingual. Interlingual errors are errors 
which come from native language influence of the learners  or 
from external factors. Intralingual errors are errors that are 
caused by internal factors or the system of traget language itself. 
Browin claims that beginners of target language are commonly 
only familiar with native language system. Therefore, many 
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learner errors in this stage are because of  the influence from 
their NL system. 
Permeability of IL means the system of IL that is influenced by 
both learners’ NL and TL being learned. This study wants to 
examine not only NL influence but also TL influence on 
students’ Interlanguage. The main adjectives of this study are to 
classify, explain, and portray the influence of both NL and TL to 
the IL of Indonesian students learning English as a foreign 
language. Based on the purpose of the study, detailed objectives 
of the present study the followings: (1) to describe the types of 
the native language influence (Indonesian) on the Interlanguage 
production of students; (2) to describe the types of target 
language (English) on the production of students’ Interlanguage 

II. RESEARCH ELABORATIONS 
This study is qualitative typed of SLA (Second Language 
Acquistion) research which use classroom as the context (Ellis, 
2006). This study used descriptive qualitative as framework. The 
data were collected, identified, described, and explained from 
students’ English composition. The subjects of this study are 32 
students of eighth grade learning English as a foreign language. 
Indonesian is the students' native language and through formal 
schooling they have learned English as a foreign language at 
least eight years. The students have the same nationality, 
education background, English proficiency level, language 
background and age. The data were sentences containing 
interlanguage; there were 289 erroneous sentences which were 
collected for this study. The data source was English composition 
written by the students with topic: My Daily Activities and My 
Last Holiday. 
For the data collection, elicitation technique and documentation 
technique are used. Elicitation technique used to support the 
students to produce the writing. Elicitation is used because it is 
able to give a better insight on learners’ ability and a better 
understanding of their interlanguage than the study of naturally 
occurring speech or writing can provide. The second technique of 
data collection is documentation. The processes of 
documentation are as follow: (1) The students were given a task 
to perform a free composition; (2) The researcher supervised the 
students and read the composition accurately to identify the 
erroneous sentences (3) The researcher wrote down all the 
erroneous sentences taken from the composition to be described 
how the permeability of their language system. 
.  

III. FINDINGS AND DISCUSSION 

A. NL Influence Types on Studets' IL 
 
After analyzing the data, it is found that there are two main types 
of NL influence to the students' IL. They are lexical influence 
and grammar influence. The influence of lexical covers the use 
of items of vocabulary, Indonesian acronym, and Indonesian 
cognate. The influence of lexical The influence of lexical is often 
found in the borrowings word which is converted so it makes 
natural sounds and spelling. The influence of grammar was found 
in the use of Indonesian collocation, passive pattern, and 
conjunction. 

The use of Indonesian vocabulary in the students’ IL production 
is the first type of lexical influence. The students use their native 
language (Indonesian) such as in “My friends and I like to go to 
bioskop together” The word bioskop is Indonesian words, 
referring to cinema. Other Indonesian words found is about 
Indonesian food and place as in “Mother usually buy pecel for 
me” and “The pecel shop is near wedangan Gerkung”. The word 
pecel refers to Indonesian food, that is vegetables with peanut 
sauce. Wedangan is a word to describe food stalls that provides 
traditional food and it is easily can be found  at the road side, 
whereas ‘Gerkung’ is the name of the food stall. In fact, it is can 
be understood that these kinds of term are not transferable easily 
when target language is being learned.  The students find it 
difficult to translate the words into English because it is deeply 
embedded in their culture.  
The next lexical influence type is related to the use of Indonesian 
cognate. According to Richards & Schmidt (2002), cognate is 
one word in a language which has similar form and meaning with 
a word in another language because both languages are related, 
such as legenda (legend), kuliner (culinary), baterai (battery), 
and foto (photo). This phenomena occurs because students think 
that both in Indonesian and English these cognates have the same 
form and meaning. For instance, they wrote “It's about Legenda 
Toba Lake; “We enjoyed the kuliner”; “My phone baterai was 
only 16%”; and "We took many foto". In fact, these cognates 
only share the same meaning and but different in spelling. To 
deal with their problem in expressing their ideas in English, the 
learners had taken some benefits of the similarity. This shows 
how learners bridge to their expression to English. 
Another type of influence in lexical is the use of acronym of 
Indonesian, for example ‘RT’ (Rukun Tetangga means a group 
neighborhood and ‘RW’ (Rukun Warga means hamlet, consists 
of several groups of neighborhood). These words belong to living 
circumstances-related terms which are strongly rooted to the 
culture of Indonesian. The situation that the students faced was 
where they weren’t able to find their English equivalence, 
therefore, they wrote “I live in RT 001, RW 005” These 
acronyms are used to fill up the gaps in their English vocabulary 
knowledge. The NL grammar influence on students’ IL was 
recognizable enough because the linguistic knowledge of TL is 
not adequate. They used the system of linguistic that the know 
the best from NL, including the use of Indonesian collocation, 
passive construction, and negative construction. 
Collocations are known as two or more words which go together 
and sound correct to the native speaker of NL but it doesn’t 
sound right for native speaker of foreign language.  
Indonesian collations were found in the data such as “I'm 
difficult to learn English.” This sentence is translated from 
Indonesian Saya (I'm) sulit (difficult) belajar bahasa Inggris (to 
learn English) and this collocation only sounds correct to 
Indonesian native speaker. In English it is more appropriate to 
say ‘I find it difficult to learn English’. Students tend to have 
word for word translation to express their idea. So it resulted in 
the creation of IL production. The example above portrays how 
Indonesian collocation has found in IL production.  
Other influence on grammar was in the form of passive sentence.   
The students formed sentence like “The hat was dropped by me”; 
"The driver was not careful, the woman was hit"; “The food can 
be delivered by that shop”. These examples show that they often 
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use passive construction in their target language expression. It 
might be because of the fact that in Indonesian culture people 
likes to talk more about the people or things around them rather 
than about themselves. As a result they tend to put the object 
(person or thing) which is affected by an action and position the 
subject later.  This was because of the modesty virtue of 
Indonesian people tend to avoid making direct negative statement 
by hiding the doer or subject and  choose to express it in passive 
sentence. Students’ IL production reflected this tendency. This 
style surely does not belong to English version. The examples 
above can sound more natural in active sentence such as: “I 
dropped the hat”; “The driver was not careful. He hit the 
women”; and “The shop can deliver the food”. 
The last grammatical influence found the data was in the 
negation or negative sentence. The students believe that English 
negation was similar to Indonesian negation. Most of students do 
not use auxiliary before negation marker (no/not). It is due to the 
absent of auxiliary in Indonesian negation. Hence, they wrote 
“Our journey not easy”; “I not speak English well”. In the 
examples, “Our journey not easy” was the literal translation of  
Indonesian Perjalanan kita (our journey) tidak (not) mudah 
(easy); I not speak English well from saya (I) tidak (not) 
berbicara (speak) bahasa Inggris (English) dengan baik (well). 
 

B. TL Influence Types on Students’ IL 
 
Target language also influences students’ IL in the aspect of 
lexical and grammatical. In lexical aspect students’ IL can be 
seen in the use of false friends (the similarity of meaning and 
form in vocabulary), while the influence of grammar can be seen 
in the use of pronoun, verb tenses, and preposition. The influence 
of TL lexical was due to the students’ confusion in English 
words have similar meaning. For instance, the words tall and 
high have the same meaning in Indonesian, which is tinggi. So, 
the students produced “I want to hike in tall mountain”. The 
words walk and operate can be translated into Indonesian as 
menjalankan and they wrote “I learnt to walk computer” 
The next influence of lexical from TL was because students have 
problem with part of speech in English. Part of speech is a 
category of word based on its syntactic function. The students are 
confused how to use verb and adjective as in “To beautiful the 
decoration, we put some flowers”; “Don’t forget to additional 
sugar in your tea”; “The doctor helped to healthy the patient”. 
“Beautiful”, “additional” and “healthy” are adjectives that are 
commonly acquired first by the students; so they are   were more 
recognizable and ready to use than other verbs which ahs the 
similar function or position.  
The influence of TL grammar on students’ IL includes the use of 
verb tens, pronoun, and preposition. The first type of 
grammatical influence was the use of English verb tense. In 
English, verb means an action, and the action is related to the 
time when the action is done by the doer. Learning verb tense 
was the most difficult part of grammar that they have to acquire. 
It is due to the absence of verb tense concept in Indonesian. The 
first type of verb tense concept was the use of BE. In Indonesian 
concept there is no BE. In the data, the absence of BE found in 
the sentence such as “The books mine”; “My phone inactive’. 
The students abandoned the occurrence of copula BE in a 

sentence since it has no semantic contribution in the sentence. 
Second, the use of present tense to express past tense is found in 
the students’ IL. For examples, “Last holiday, I go to Bali”; 
“Grandma sleep when we arrive there”. Third, incorrect 
comparative degree commonly occurred in their IL production 
because in their current knowledge comparative degree is made 
by adding -er to all adjective, such as “Beach is gooder than 
mountain”  
Similarly, the problem in understanding English personal 
pronoun becomes another influence in students’ IL. It is because 
gender and number difference do not exist in Indonesia. The 
students wrote sentences such as “My parents are wonderful. I 
love they so much.”; “Jack is a smart student. She is also 
diligent” 
Last, the most problematic category that the students meet in 
learning English is preposition. It is because there some 
differences between English and Indonesian system of 
preposition. The number of English prepositions is more various 
compared to Indonesian. For instance, Indonesian preposition di 
to tell where and when actions happen may have equivalents in 
English i.e. in, at, on. Confused by the various prepositions to 
use, they tend to use the preposition that they are familiar such as 
in sentence “In Sunday, I go to church”; “We arrived in 5 p.m”. 
 

C. Discussion  
 
The findings of this study show the empirical proof of native 
language and target language influence on studdents’ 
Interlanguage production. This corresponds the theory of 
Interlanguage proposed by Selinker (1997), Ellis & Barkhuizen 
(2005), Gass and Selinker (2008) and Sabille-Troike (2012) that 
stated learner language is open to the permeation not only from 
learners’ NL but also learners’ TL systems. 
Examining the types of NL influence in students’ Interlanguage 
can give insight about what types of NL influence on vocabulary 
that occurred the most especially on the use of NL words, and 
that the influence on TL grammar occurred on the use of tenses. 
It can be assumed that lexical and grammar were the most 
difficult area that is faced by Indonesian students learning 
English as a foreign language. 

The current study found that there are three sources of influence 
on students’ IL. The first one is the students’ good mastery of 
native NL (Indonesian) , the second one is the students’ limited 
knowledge of TL (English), and the third one is the possession of 
two language systems in one mind. This finding is in line with 
the theory of Selinker (1997) and Saville – Troike (2012) 
claimed that IL is easily influenced by both learners’ NL and TL 
systems. Due to the students’ limited knowledge  of TL, they 
took alternative to the linguistic knowledge, both from NL and 
TL, causing IL production. 

IV. CONCLUSION 
Based on the findings and discussion, the writer can draw several 
conclusions from this present study. First, the study proved that 
students’ IL production was influenced by both NL and TL. It is 
because in one mind, students have two language systems 
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(Indonesian and English). Students were lacking the necessary 
vocabulary and grammar in TL so when they tried to express 
their ideas in English, they tend to find help from NL and TL 
system. Second, the major influence from students’ NL is related 
to lexical items in the form of Indonesian borrowings, including 
expression of cultural bound, cognates, and acronym. The 
sources of NL influence are students’ good mastery in NL and 
their limited knowledge of English. Third, grammar was the first 
influence from NL especially about verb tense.  Last it can be 
concluded that due to students’ lacking in necessary vocabulary 
and grammar in the TL, they mix two languages (Indonesian and 
English) to make utterance and it is reflected in students’ IL. 
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Abstract- The study focused on influence of strategic planning 
on performance. The objectives were; to examine the existence 
of strategic plans and how they influence the performance of 
Non-Governmental Organizations, to establish the influence of 
setting objectives on organization growth and to assess the 
influence of budgetary allocations on organization growth. The 
target population was 350 who involved senior, middle and 
supervisory level management. A sample size of 186 respondents 
was selected from the categories. Data was collected and 
analyzed using descriptive and inferential statistics with the aid 
of Statistical Package for Social Sciences (SPSS) version 23. The 
analyzed data was presented in form of frequency distribution 
tables. The findings indicated that decisions, direction and setting 
of objectives at One Acre Fund had a strong positive significance 
influence on strategic planning on performance of non-
governmental organizations.  
 
Index Terms- on-Governmental Organizations, NGO’s 
Performance, Organization Performance, Strategic Planning 
 

I. INTRODUCTION 
1.1 Background to the Study 
GOs include many groups and institutions that are entirely 

or largely independent of government and that have primarily 
humanitarian or cooperative rather than commercial objectives 
(DeMars, 2005). In other words, any institution, organization or 
agency that is established voluntarily to pursue altruistic goals, 
without a profit motive and is based largely outside the control or 
operation of the government structure roughly describes an NGO 
(Stoddard, 2006). They are private agencies; indigenous groups 
organized regionally or nationally; and member-groups in 
villages that support development. NGOs include charitable 
associations, trusts and foundations, independent cooperatives, 
community associations, societies, trade associations, 
professional societies, consumer groups, and faith associations 
that mobilize private funds for development, distribution of food 
and family planning services and the promotion of community 
organization (O’Dwyer & Unerman, 2008).   
 

            The NGO sector in Kenya has made enormous 
contributions to the development process. NGOs are in all 
development sectors of the economy providing basic services 
that include education, economic employment, environment and 
natural resource conservation, agriculture, health, training and 
credit facilities, technical co-operation, training and awareness. 
Kameri-Mbote (2002) reported that NGOs agenda and existence 
has been multifaceted and the following specific societal changes 
have spurred the formation, growth and development of NGOs; 
worldwide economic recessions, emergence of new diseases, 
recurrence of armed conflict, environmental degradation and 
climate change and dwindling job opportunities due to 
population explosion.   
            Jillo and Kisinga (2008) agreed that NGOs have 
experienced increased economic importance in Kenya as 
providers of health, educational, social and environmental 
services. In addition Fowler (1997) agrees that NGOs have a lot 
of potential that had been exploited and unexploited.  Over the 
years, the concept and practice of strategic planning has been 
embraced wide reaching and across sectors because of its 
perceived influence on organizational performance (Latif & 
Gohar, 2013). Organizations from both the public and private 
sectors have taken the practice of strategic planning critically as a 
tool that can be adopted to improve their performances 
(Aldehyyat, AlKhattab & Anchor, 2011). According to Aremu 
(2010), strategy is needed to focus effort and promote 
coordination of activities. Without strategy, an organization 
becomes bunch of individuals, hence strategy is required to 
ensure collective actions and concentration of efforts towards 
achieving organizational plans and objective. Strategic process is 
important to any organizational work performance because it 
determines the organization’s success or failure (Bryson, 2014). 
A strategy is a plan that is planned to achieve a particular 
purpose. Wernham (2014) observes that in a strategic planning 
process, resources such as people, skills, facilities, and money to 
implement the strategy must be adequate. 
            According to Pearce and Robinson (2008), the strategic 
planning process can be showed as a series of steps; strategy 
formulation (Company Vision and Mission, Company Objectives 
and Internal analysis), situation analysis and environmental 
scanning (Competitor, industry, Market analysis and strategy 

B 
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selection), strategy implementation and strategy evaluation and 
control. Strategic planning is a critical part of the strategic 
management process, which aids non-governmental 
organizations formulate and appreciate strategies aimed at 
greater performance effectiveness, improved accountability 
measures, and sustainable competitive advantage (Awino, 
Muturia, & Oeba, 2012). 
 
1.1.1 Strategic planning on Global perspective 
            Global strategic planning is a process adopted by 
organizations that operate internationally in order to formulate an 
effective global strategy. Global Strategic Planning is a process 
of evaluating the internal and external environment by 
multinational organizations, and make decisions about how they 
will achieve their long-term and short-term objectives (Trafez, 
2014). 
            The recent growth of events industry around the world 
means that the planning of events can no longer be ad hoc. 
Events and festivals have a large impact on their communities 
and, in some cases, the whole country. The industry now 
includes events of all sizes from the Olympics down to a 
breakfast meeting for ten business people. Many industries, 
charitable organizations, and interest groups will hold events of 
some size to market them, build business relationships, raise 
money or celebrate. Event planning is the application of project 
management to the creation and development of festivals, events, 
and conferences (Ramırez & Nembhard, 2014). 
            The business environment has become more 
indeterminate, complex and very turbulent (Hasse and Franco, 
2011) The survival of an organization depends on its capability 
to anticipate the rapid changes around it and incorporate them in 
its strategy. Environmental scanning comprises gathering 
relevant information and synthesizing it into knowledge that can 
be used to manage a business. Environmental scanning is a 
management tool that uses external information to improve 
strategic decision-making Managers that use environmental 
scanning are able to identify new trends and opportunities 
(Bischoff, 2012). 
 
1.1.2 Strategic planning on local perspective 
            Most small businesses in Kenya lack a formal mode of 
planning. This clearly suggests that the key reason for failure for 
small-scale business is not only lack of access to finance, but also 
lack of planning (Hassanali, 2012). This is not necessarily due to 
lack of know-how, but rather lack of acknowledgement or 
importance of the same in ordinary course of business. This trend 
leads to difficulty in exploiting opportunities in form of market 
identification and penetration, and widening distribution 
channels that could positively impact the business. Today most 
business and especially small-scale ones are suffering from lack 
of a clear Business Mission and Vision. This restricts the 
business owners from tapping market potential.  
            First, strategic planning ensures that community leaders 
and those who are involved in development processes have 
genuinely thought through the decisions made on public service 
delivery. People’s situation, needs, perceptions and experiences 
are articulated, thus helping different thoughts to be collated and 
organized into more coherent strategies. It permits them to own 
programmes and projects. Ultimately, this motivates them to 

committedly offer leadership and work towards the 
implementation of these projects and programmes. It is 
paramount that the citizenry is aware of the leadership’s 
development intentions. Since not everybody can be involved in 
the actual development of the plan, strategic plans act as that 
bridge between the leadership and the community.  
             They enable the leadership or the implementers to 
communicate the development strategy, goals and objectives to 
their constituents with justification. That understanding supports 
an increased level of commitment to the development work. 
Because of the kind of factual analysis that goes into the strategic 
planning process, a constituency is able to focus on the right 
priorities. The development process is therefore not marred with 
wrong perceptions, personal or factional interests. Energies are 
also not dissipated working out the wrong interventions. This 
leads to a more effective use of community resources. Whereas a 
strategic plan cannot cure all of a community’s ills, it acts as both 
a leadership tool and a management tool. As a leadership tool the 
process asks: “are we doing the right thing” and as a 
management tool, the planning process allows people to make 
sure that the community is “doing things right” (Dubilihla & 
Sandada 2014). 
            Constituency strategic plans improve the connection 
between national policy priorities and those at district, 
constituency, location and sub-location levels. This 
harmonization is paramount for development to have any 
meaningful impact. It is envisaged that this manual will be used 
to standardize constituency strategic planning processes in 
Kenya. We hope the planning will encourage effective 
participation, better leadership, the implementation of projects 
and programmes that have an impact enhance transparency and 
accountability hence a more empowered community (Awino, 
Mutua & Oeba, 2012). 
 
1.1.3 One Acre Fund Agriculture Project Bungoma County, 
Kenya 
            One Acre Fund Agriculture project Bungoma County is a 
non-profit organization that supplies smallholder farmers in East 
Africa with asset-based financing and agriculture training 
services to reduce hunger and poverty Douglas, Kate. What One 
Acre Fund Agriculture Project Bungoma County can teach us 
about supporting African small-scale farmers (Retrieved 23 May 
2014). Headquartered in Bungoma, Kenya, the organization 
works with farmers in rural villages throughout Kenya, Rwanda, 
Burundi, Tanzania, Uganda, and Malawi,( NGO, 2014). 
            The organization serves smallholder farmers. In 
everything, they do, they place Farmers First. It’s a bitter irony 
that the majority of the world’s hungriest people are farmers 
(FAO, 2014). The challenges presented by hunger are huge, but 
not insurmountable. Modern techniques have allowed farmers 
around the world to unlock giant gains in crop yields. One Acre 
Fund is delivering proven tools to smallholders in remote areas 
of Sub-Saharan Africa where yields and access to financing have 
lagged behind (FAO, 2014). 
 
1.1.4 Bungoma County 
            Bungoma County is a county in the former Western 
Province of Kenya. Its capital is Bungoma or Bungoma Town. It 
has a population of 1,375,063 and an area of 2,069 km².In 2010, 
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the neighboring Mount Elgon District was eliminated and its 
lands merged with Bungoma District to form Bungoma County ( 
CoG, 2014). The economy of Bungoma County is mainly 
agricultural, centering on the sugarcane and maize industries. 
The area experiences high rainfall throughout the year, and is 
home to several large rivers, which are used for small-scale 
irrigation (CoG, 2014). 
            Agriculture is the backbone of Bungoma County and 
most families rely on crop production and animal rearing. The 
main crops include maize, beans, finger millet, sweet potatoes, 
bananas, Irish potatoes and assorted vegetables. These are grown 
primary for subsistence with the excess sold to meet other family 
needs. On the other hand, the main cash crops include sugar 
cane, cotton, palm oil, coffee, sunflower and tobacco. Most 
families integrate livestock production with farming. The main 
livestock kept include cattle, sheep, goats, donkeys, pigs, poultry 
and bees. Most of this is on a small scale but some farmers also 
produce milk and poultry products for commercial use. Milk 
farmers sell their milk though cooperative societies including 
Sang’alo, Kikai and Nai (MoA 2014). 
 
1.2 Statement of the Problem 
            The importance of strategic planning cannot be 
overemphasized. Arguably, the major cause of a business failure 
is not having a strategic plan that is well followed. If a business 
has little idea where it is headed, it will wonder aimlessly with 
priorities changing constantly and employees confused about the 
purpose of their jobs (online business advisor, 2003). Most 
researches in this area have been on the relationship between 
strategic planning and organizational performance Armstrong's 
(2002) reviewed twelve studies on strategic planning and 
performance and concluded that formal planning benefitted 
firms. Shrader, Taylor, and Dalton (2004), however, came to a 
different conclusion from Armstrong; that there is no apparent 
systematic relationship between formal planning and 
performance and that there is great disparity in the measurement 
of formal planning across studies.  
            Armstrong (2006) identified several strategic 
management factors that have been adopted by various 
organizations to enhance their performance. These management 
practices include strong visionary leadership from the top, 
powerful management team and effective teamwork, well-
motivated, committed, skilled and flexible workforce; optimal 
organizational structure; clearly defined mission, vision and 
objectives, and a sound financial base (Armstrong, 2006). 
Sababu (2007) argues that, these organizations have in place 
well-functioning governance structures with properly functioning 
boards independent of management with ability to provide 
oversight to the management of the organization.   
            Pearce and Robinson (1999) add that to ensure continued 
performance, the organizations also have strategic directions 
guided by clearly defined mission, vision and objectives. Good 
sustainable fundraising strategies are important to ensure 
organizations have sound financial base, coupled with good 
financial management systems have also ensured the long term 
existence of the organizations. A highly qualified and motivated 
staff force have also contributed to the day-to-day achieving the 
organizations objectives. Organizations have been able to adapt 
to technological changes and make use of the opportunities 

provided by such changes to their advantage (Armstrong, 2006).  
However, the above analysis by Armstrong (2006) is not specific 
to NGOs but rather pointed towards profit making organizations 
and does not relate to the Kenya context. Lekorwe and 
Mpabanga (2007) identified several lessons and made various 
suggestions for successful management to ensure good 
performance of NGOs in Botswana but this study is not based on 
Kenyan context and there are no two states, which can be same 
in their governance or political climate.  
            Within the Kenyan context, some NGOs have 
demonstrated sound management practices characterized by good 
governance practices, quality staff, having clear visions and 
missions, financial stability among other factors (Kenya NGOs 
Management Policy, 2004). However, a good number of NGOs 
have not been able demonstrate similar characteristics and are 
facing management related problems or have closed down 
(Kenya NGOs Coordination Board, 2008). Further, most of them 
are faced with the possibility of collapse from the effects of 
changing economic environment in the donor countries, which 
calls for effective management and governance practices to 
ensure survival if not stability or growth (Anan, et al, 2008). 
While these studies are of importance to the area of current 
study, none of them has been done on the influence of strategic 
planning on performance of Non-Government Organizations in 
Kenya. It is therefore this gap which the current study seeks to 
fill by providing answer to the question, what influence of 
strategic planning on performance of Non-Government 
Organizations in Kenya? 
 
1.3 Objective of the Study 
            The study was guided by both general and specific 
objectives: 
 
1.3.1 General Objective 
            The general objective of the study assessed the influence 
of strategic planning on the performance of Non-Government 
Organizations in Kenya, using a case of One Acre Fund 
Agriculture project Bungoma County. 
 
1.3.2 Specific Objectives 
            The specific objectives of the study were: 

1. To examine the existence of strategic plans and how 
they influence the performance of Non-Governmental 
Organizations. 

2. To establish the influence of setting objectives on 
organization growth.  

3. To assess the influence of budgetary allocations on 
organization growth. 

 
1.4 Research Questions 

1. How does the existence of a strategic plan influence the 
performance of Non- Government Organizations? 

2. How does setting objectives influence organization 
growth? 

3. How is budget allocation influencing organization 
growth? 

 
1.5 Significant of the Study 
1.5.1 Non-Governmental Organizations 
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            The findings from the study shall particularly be useful in 
providing additional knowledge to existing and future 
organizations on strategic planning processes adopted to enable 
them remain competitive. 
 
1.5.2 Agricultural Strategies Planners’ 
            This study shall also be beneficial to all agricultural 
industry both large and small since they would enhance the 
realization on strategic planning measures that are majorly 
employed. The findings shall also provide a useful reference 
document to stake holders in the agricultural industry and 
academic institutions in their endeavours to formulate work plan 
to meet the performance. 
 
1.5.3 Academicians 
            Scholars, students and other researchers will also find the 
study helpful to identify further areas of research built on the 
findings of this research. The study shall be a source of reference 
material for future researchers on other related topics, it will also 
help other academicians who undertake the same topic in their 
studies. The study will also highlight other important 
relationships that require further research; this shall be in the 
areas of strategic planning at agricultural industry. 
 
1.5.4 Agricultural Policy Makers 
            Most importantly, it shall help the policy makers in both 
public and private sector to identify crucial areas in their 
organizations and make appropriate decisions to ensure that 
strategic planning is critically emphasized on. In addition, 
through this study leaders and managers in agricultural industry 
shall learn and make responsible strategic plans and policy 
decisions that are meant to facilitate and sustain high 
organizational performance, and manage organizational and 
national resources so that organisations and societies can benefit 
from them in the future.  
 
1.6 Scope of the Study 
            The study was limited to Influence of Strategic Planning 
on Performance of Non- Governmental Organizations in Kenya 
with particular reference to One Acre Fund Agriculture Project in 
Bungoma County. The population of this study was the top 
management, middle management and supervisory employees of 
One Acre Fund and who have been working for a minimum 
period of one year. This was to ensure that they understand the 
operations and have gone through a one year cycle of 
performance contract. This study adopted descriptive research 
design.  
 
1.7 Limitation of the Study 
            The difficulty in getting information from the 
management of One- Acre Fund Agriculture Project Bungoma 
County placed a restriction on the researcher’s work. Secondly, 
the lack of database on Strategic planning in the One Acre Fund 
Agriculture Project hindered the dependability on this work. 
There were constraints of financial resources and unavailability 
of data as well as materials, which made it impossible to 
undertake such a nationwide study. The researcher had to 
combine academic work with his regular profession. Costs in 

terms of printing, photocopying, binding as well as opportunity 
cost were incurred.  
 

II. LITERATURE REVIEW 
2.1 Introduction 
            This chapter contains theoretical review, existing 
theories, conceptual framework and empirical review. The 
chapter also captures critique of the existing literature, research 
gap and summary of literature reviewed. 
 
2.2 Theoretical Foundations 
            The modern theories of strategic planning are credited to 
some thinkers of management such as Alfred Chandler, Henry 
Mintberg, Peter Drucker and Igor Ansof. Various theories have 
developed based industry, institutional and resource based views. 
This study will be based on four theories namely, Open System 
Planning, Organizational based theory and Resource Based View 
theory. 
 
2.2.1 Open System Theory 
            The concept of strategic planning has found robust 
application in business arena due to the complex and dynamic 
nature of the business environment. This is because from open 
systems theory, organizations are open systems. They receive 
various inputs from environment; transform them in some way 
and export outputs. Haines (1972), states that a deeper 
understanding of the interrelatedness of the influencing factors in 
the environment when applying open systems theory to the 
strategic planning model produces a richer and better 
appreciation of the sub-systems that compose the larger 
synergistic general system. Open Systems theory provides a 
deeper understanding of the trends and the critical nature of the 
interplay between these various components with the bottom-line 
being able to manage organizational changes, achieve an internal 
fit and adjust to external environmental changes.  
            Burnes (2000) referring to contingency theory, reiterates 
that there is no one best way of managing organizations. This is 
because organizational factors such as organizational structure 
and culture, size, type and complexity of the organization visa 
vie the situational factors shaping the industry landscape, renders 
the best practice or strategy in one organization in given industry 
at a given time irrelevant or obsolete in another set of situation. 
This theory affirms the complexity, dynamism and unpredictable 
nature of the environment as postulated by the complexity and 
chaos theory that questions the practicability and essence of 
formal planning under such environmental conditions and thus 
argues that the traditional approaches to strategic management 
may not be appropriate.  
            The concept of strategy dates back to the early 20th 
century. With the onset of industrial revolution, the military 
lexicon, strategy, was borrowed into business to mean 
configuration of resources to achieve advantage against 
competitors (Yabs, 2007). Later on, the concept of strategic 
planning emerged focusing on identifying competitive moves 
and business approaches to grow the business, compete 
successfully attract and please customers and conduct operations 
to achieve the targeted level of performance (Thompson, 
Strickland and Gamble, 2007). Strategic planning 
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metamorphosed from the widely known financial planning of the 
1950s and long-range planning of the 1960s into strategic 
management of today. Strategic management is a relatively new 
field of study that is still at a pre-paradigmatic stage; it’s 
multidimensional and unifies the concepts of strategy and 
strategic planning in the broad endeavour of an organization to 
achieve its purpose (Johnson et al., 2008).  
            Similarly, firms are also viewed to be different based on 
the resources they are endowed with. Birger Wernefelt (1984) is 
a proponent of the resource based theory which stipulates that 
firms perform better when they assemble resources that are 
valuable, durable, rare, difficult to imitate, non-substitutable and 
superior to competitor’s resources and successfully bundle them 
into unique capabilities which they could use to generate 
competitive advantage and superior performance, (Penrose, 
1959). Its notable that resource based theory was popular in the 
1960s when adoption of strategic planning practices was on 
increase both in the U.S.A. and overseas. However, in the mid-
1970s – mid 1980s companies exhibited dissatisfaction with 
strategic planning majorly due to increased environmental 
turbulence, reduced business opportunities and increased 
competition although Michael Porter (1987), argued that strategic 
planning should be “re-discovered”, “re-thought” and “recast” 
even as Mintzberg (1987) argued that formal strategic planning 
gave rise to deliberate strategy but realized strategy is an 
outcome of both deliberate and emergent strategy (Johnson et al., 
2008; Thompson et al., 2007).  
 
2.2.2 Industrial Organization Theory 
            This theory builds on the theory of the firm, asset of 
economic theories that describe, explain and attempt to predict 
the nature of a firm in terms of its existence, behaviour, structure 
and its relationship to the market. It is about organizational 
structures, designs, relationship with their outside environment, 
and the conduct of executives and technocrats within 
organizations. 
            This theory views the organizations external market 
positioning as an important factor for attaining competitive 
advantage. The traditional industrial organization viewpoint 
offers strategic management a methodical approach for 
evaluating external competition within an industry. The structure 
and functioning of a market is the concept behind the industrial 
organization theory (Tirole, 1988), rather than the conversion 
process. 
            Bain (1959) provided the structure, behavior and 
performance pattern which is used as a framework for analysis of 
relations between market structure, market conduct and market 
performance. The market structure determines its behaviour and 
thus its performance. The focus of industrial organization theory 
is the market where a company operates in, rather than the 
company itself (Ramsey, 2001).The theory is replicated in the 
structure conduct performance model, which claims that there is 
“causal link between the structure of a market in which a 
company operates, the organizations conduct and in turn the 
organizations performance in terms of profitability” (Ramsey, 
2001). The industrial organization theory therefore focuses on 
the entire industry and market conditions of a company (Ramsey, 
2001) while the central analytical aspect identifies strategic 

choices that firms have in their respectively industry (Porter, 
2008). 
 
2.2.3 Resource Based View Theory 
            This theory posits that the competitive advantage of a 
firm is determined by resource uniqueness (Carpela& Gordon, 
2011).Hence, the starting point is to review the resources at the 
disposal of an organization. Wang (2009) defines resources to 
mean both tangible and intangible assets that an organization 
uses to choose and implement its strategies. Tangible resources 
include financial, technological, physical and organizational 
resources while intangible resources include human, reputations 
and innovation (Carpela & Gordon, 2011). The theory focuses on 
the Value (V), rarity (R), imitability (I) and organizational (O) 
aspects of resources and capabilities leading to the VRIO 
framework. 
            According to the framework, value adding processes give 
a firm competitive edge whereas processes that do not add value 
negatively impact on the firm’s competiveness as they lead to 
unnecessary distractions (Carpela & Gordon, 2011). Where 
resources are not adding value, they should be purposefully 
abandoned (Swaim, 2011). Rarity is a competitive advantage that 
arises where the firm is able to provide services or a product in 
the market that no other or few firms have. If resource is valuable 
and rare, then it can be a source of competitive advantage. The 
inability of competitors to copy or replicate the services or 
product is referred to as imitability. Importantly, the firm should 
be able to organize value adding, rare and imitable resources in 
order to achieve a competitive edge (Porter, 1990). 
Consequently, the theory is concerned with the resources the 
company has and how it can utilize them to get competitive 
advantage. 
            The theory makes two assumptions in analysing 
competitive advantage (Barney, 1991). The first assumption is 
that firms within a certain industry are unique with respect to the 
resources that they control. The second assumption is that 
resources giving competitive edge are not easily mobile across 
the industry and cannot be traded. A unique resource is 
considered an essential condition for bundle of resources to attain 
competitive advantage. Hence, Cool, Costa and Dierickx (2002) 
argue that if there was the same stock of resources in all firms in 
an industry, then there would be no strategy available to one firm 
that cannot be available to the other firms. This theory has its 
critics. Foss (1998) argues that it does not provide any unit for 
analysis. Since the individual resources form a cog of this theory, 
it can only provide unit for analysis only if individual resources 
are identifiable and well defined. Secondly, the value ignores the 
exogenous nature of value as well as the environment (Barney, 
2001). 
 
2.3 Empirical Review 
            Thune and House (2010) studied 36 manufacturing 
companies in the United States across six sectors namely the 
food, oil, drugs chemicals, steel and machinery industries. 
Covering both formal and informal planners, their method 
involved analysing the performance of each organization prior 
and then afterward formal strategic planning was started. The 
factors which were utilized to gauge performance were deals; 
stock costs; profit per share; return on value and profit for capital 
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utilized. The findings from the study showed that those who 
employed formal planning outperformed their informal 
counterparts on all performance measures used. Efendioglu and 
Karabulut (2010) in their study concentrated on the nature and 
routine with regards to strategic planning in Turkish 
organizations by inspecting the appropriation and use of different 
technique analysis devices like the PESTEL analysis, the Value 
Chain analysis, the Growth Share Matrix (BCG) and their impact 
on the relative performance. The performance measures utilized 
were normal benefit every year, normal deals development every 
year and normal fare development every year.  
            The findings of the study uncovered that an extensive 
number (over 86%) of the organizations in the specimen had a 
strategic procedure set up. Be that as it may, the fundamental 
inquiry on the effect of the utilization of strategic apparatuses on 
performance stayed unanswered in light of the nine normal 
devices of procedure analysis explored just three were 
considerably emphatically associated to the performance of the 
firm.  
            Kathama (2012) researched the connection between 
strategic planning practices and performance of state companies 
in Kenya. The examination found that the enterprises started 
various strategic planning practices that positively affected 
performance of organizations yet the effect was not noteworthy 
at 5% level of certainty. The study in this way neglected to build 
up a huge impact of strategic planning on firm performance 
however the model was fit at a similar level of certainty. This 
may suggest that some of the practices could have shown 
significant impact had the researcher modelled the strategic 
planning practices individually rather than lump all the practices 
together into one variable while running the regression model. 
            Arasa, et al. (2012) inspected the effect of representative 
association on the apparent connection between strategic 
planning and strategic planning results. The study was done 
inside the protection part. An organized poll was utilized to 
assemble the required data from 31 firms. The exploration 
findings demonstrated that representative cooperation 
demonstrated a positive connection between strategic planning 
and strategic planning results and this impact was factually huge. 
This study is essential as it demonstrates the directing impact that 
support of workers had on the connection between strategic 
planning and firm performance. Ong’ayo (2012) sought to 
establish the employee’s perception on the effect of strategic 
planning on organizational performance in the Ministry of 
Foreign Affairs (MFA). The research found that the employees 
perceived strategic planning to have led to achievement of 
various performance measures such as customer satisfaction, 
customer loyalty, among others. 
 
2.4 Critique of the Existing Literature 
            From the literature reviewed, many scholars who have 
taken research studies on strategic planning are in agreement that 
SMEs need to implement strategic planning as one of the core 
subset of their management tools. However, previous research on  
adoption and diffusion of strategic planning has lacked 
theoretical grounding, produced  a wide array of contradicting 
findings, drew heavy criticism for use of inadequate  
methodologies and had little or no discernible net impact on 
strategic management  research or practice (Shrader et al., 2003). 

As a result, the research findings on the effects of adoption of 
strategic planning and performance have presented very mixed 
results. Most of the studies that have been carried out found a 
positive correlation between organizational performance and 
adoption of strategic planning. A study that was carried out by 
Andersen (2000) found that adoption of strategic planning 
increases performances in SMEs.  
            In their studies of adoption of strategic planning tool, 
Shrader et al. (2003) found that there is no systematic 
relationship between long range planning and organizational 
performance. Boyd (2001) in his studies on the influence of 
strategic planning on Performance found that whereas the earlier 
researches suggested a positive relationship between planning 
and performance, later researches were less reassuring and that 
the overall effect was at best extremely weak. Yet still others 
(Berry, 2008; O’Regan &  Ghobadian, 2007; Pushpakumari & 
Wijewickrama, 2008; Aldehayyat & Twaissi, 2011)  in their 
research studies indicate that little attention has been given to the 
study of  adoption of strategic planning in SMEs in the 
developing countries and that these firms  do not have the means 
to ensure continuous successful implementation of the strategic  
planning tool. Other studies have been carried out and found that 
only a few benefits are realized from adoption of strategic 
planning in organizations. A study that was carried out by 
McKiernan and Morris, (2004) in SMEs found that strategic 
planning provides only a few benefits to the enterprises. 
O’Gorman & Doran (2009) demonstrated that the presence of a 
formal mission statement and a strategic planning document does 
not seem to have any influence on the success of small and 
medium enterprises.  
            These previous studies have suffered mainly from poor 
theoretical grounding, blinding them to critical intervening 
variables, particularly the nature of the strategic planning 
literature as well as the use of different methods of measurements 
of the results (Hansen & Wernefelt, 2009). The question that 
arises then is: is there any concrete documental evidence based 
on past studies that can necessitate organizational managers to 
adopt strategic planning in their enterprises? These planning-
performance researches has been reviewed by past researchers 
such as (Ansoff et al., 2001; Herold, 2001; Norman & Thomas, 
2006;  Gibson & Cassar, 2005; Pearce & Robinson, 2008) and 
from the different reviews  emerged the unanimous conclusion 
that the various studies were confusing,  contradicting and 
impossible to reconcile. In regard to the uptake of strategic 
planning practice, several past research studies have found that 
there has been lack of its adoption in most of the SME’s in the 
developing countries (Wang et al., 2007). It is also evident that in 
the developing countries, little research has been carried out in 
agricultural projects and as a result there is little knowledge on 
the strategic planning practices that can be applied to ensure 
success (Aldehayyat & Twaissi, 2011).  
 
2.5 Research Gap 
             Various studies have been conducted on strategic 
planning and organizational performance both locally and 
internationally. Internationally, A study on the impact of 
Strategic Planning on the Performance of Insurance Companies 
in Nigeria and established that strategic planning enhances 
customer patronage and reduces unethical practices in the 
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Nigeria insurance industry.  On the other hand, a study to analyse 
strategic planning, management and leadership in praxis of 
public and private sector thus identifying opportunities to 
improve other`s sectors performance established that in public 
sector there is great emphasis on strategic planning part of 
management process, but implementing plan to clear activities 
and getting right result sometimes delays or is even missed.  
            Locally, a study on the challenges in implementation of 
strategic plans in public secondary schools was conducted in 
Webuye constituency and another study on influence of strategic 
planning on Performance of public universities in Kenya was 
conducted in the University of Nairobi. All the above research 
studies none researched on the influence of strategic planning on 
performance of One Acre Fund Agriculture Project in Bungoma , 
Kenya and agriculture projects in general. In addition none of 
these studies focused on how strategy planning direction, setting 
objectives and decisions on the influence of organizational. This 
is the knowledge gap this study filling. 
 

III. RESEACH METHODOLOGY 
3.1 Introduction 
            The chapter presents the research methodology that was 
used in the study. It covered the research design, population, 
sampling techniques, data collection, reliability, validity, data 
analysis techniques and presentation.  
 

3.2 Research Design 
            The research design was a case study of One Acre Fund 
Agriculture Project, Bungoma County. It involved in-depth 
strategic planning practices at One Acre Fund Agriculture 
Project, Bungoma. A case study is a powerful form of qualitative 
analysis that involves a careful and complete observation of a 
social unit (Denscombe, 2007). A case study was the most 
appropriate in meeting the research objectives by providing 
detailed explanation of strategic management practices at One 
Acre Fund Agriculture Project Bungoma Couny. A case study 
also places more emphasis on full contextual analysis of fewer 
elements and their inter-relationships which relies on qualitative 
data (Cooper & Schindler, 2005).  
 
3.3 Target Population 
            Burns and Grove (2003) and Mugenda and Mugenda 
(2003) describe population as all the elements that meet the 
criteria for inclusion in a study. Population is therefore the entire 
group of individuals, events or objects having a common 
observable characteristic. One Acre Fund Project Agriculture 
Project, Bungoma County has 350 employees. The population of 
this study was the top management, middle management and 
supervisory employees of One Acre Fund and who have been 
working for a minimum period of one year. This was to ensure 
that they understand the operations and have gone through a one 
year cycle of performance contract.   
 

Table 3.1 Table Population 
 

Category Population Percentage 

Top Management                             50 14.29 

Middle Management                       125 35.71 

Supervisory Employees                   175 50 

Total 350 100 
 
3.4 Sampling Frame and Sample Techniques 
            Sampling techniques provide a range of methods that 
facilitate to reduce the amount of data need to collect by 
considering only data from a sub-group rather than all possible 
cases or elements. At the time of conducting research, it is often 
impossible, impractical, or too expensive to collect data from all 
the potential units of analysis included in the research problem. 
A smaller number of units, a sample, are often chosen in order to 
represent the relevant attributes of the whole set of units, the 
population. Stratified random sampling technique was used to 
select the sample. The technique produce estimates of overall 
population parameters with greater precision and ensures a more 
representative sample is derived from a relatively homogeneous 
population. Stratification aims to reduce standard error by 
providing some control over variance. The study grouped the 
population into three strata i.e. low level, middle level and top 
level management.  

 
According to Cooper and Schindler (2014), random sampling 
frequently minimizes the sampling error in the population. This 
in turn increases the precision of any estimation methods used. 
Cooper and Schindler (2016) argue that if well chosen, samples 
of about 10% of a population can often give good reliability. 
Stratified random sampling technique was used since population 
of interest is not homogeneous and could be subdivided into 
groups or strata to obtain a representative sample. To select the 
sample size one of the commonly used formula, the Israel (2011) 
formula was used. From the above population of 350, a sample 
of 186 was selected from within each group in proportions that 
each group bears to the study population. This sample is 
appropriate because the population is not homogeneous and the 
units are not uniformly distributed. Furthermore, owing to the big 
number of target population and given the time and resource 
constraints, the sampling at least 30 elements (Mugenda & 
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Mugenda, 2014). This made it easier to get adequate and accurate 
information necessary for the research. The selection is as 
follows. The sampled respondents are deemed knowledgeable on 

subject matter and therefore, they were in a better position to 
provide credible information as sought by the study. 
 

 
Table 3.2 Sample Distribution table 

 

Category Population Sample 

Top Management                             50 18 

Middle Management                       125 63 

Supervisory Employees                   150 105 

Total 350 186 
 
3.5 Data Collection Instruments  
            This study used primary data which was collected 
through use of a questionnaire. A questionnaire is a pre-
formulated written set of questions to which the respondents 
record the answers usually within rather closely delineated 
alternatives. A likert scale questionnaire was used. Likert scale is 
an interval scale that specifically uses five anchors of strongly 
disagrees, disagree, neutral, agree and strongly agree. The likert 
measures the level of agreement or disagreement. Likert scales 
are good in measuring perception, attitude, values and behaviour. 
The likert scale has scales that assist in converting the qualitative 
responses into quantitative values (Mugenda & Mugenda, 2003, 
Upagade & Shende, 2012, Zikmund, Babin, Carr & Griffin, 
2010). Primary data is described by Louis et al. (2007) as those 
items that are original to the problem under study.  
 
 3.6 Data Collection Procedures  
            Burns and Grove (2003) define data collection as the 
precise, systematic gathering of information relevant to the 
research sub-problems, using methods such as interviews, 
participant observations, focus group discussion, narratives and 
case histories. Initially the researcher will use self-introductions 
and also use internal informants. The questionnaires were hand 
delivered to the respondents under a questionnaire forwarding 
letter accompanied by an introduction letter from the University. 
The researcher followed up the fully completed questionnaires 
will be picked from the respondents for analysis. 
 
3.7 Pilot Testing 
            A pilot study also known as a feasibility study is done to 
assess the feasibility of the study, its validity and reliability. 
Procedures used in pre-testing the questionnaire are identical to 
those that were used during the actual study or data 
collection.1% of the entire sample size was used. Pre-testing 
helps detect deficiencies like unclear directions, insufficient 
space to write response, wrong phrasing of questions, vague 
questions etc.  
 
 3.7.1 Validity of the instruments 

            Validity is the accuracy and meaningfulness of 
inferences, which are based on the research results (Mugenda & 
Mugenda, 2003). It is the degree to which results obtained from 
the analysis of the data actually represents the phenomena under 
study or the degree to which a test measures what it purports to 
measure. According to Borg and Gall (1989) content validity of 
an instrument is improved through expert judgment. As such, the 
researcher seeks the assistance of his supervisors, who, as experts 
in research, helped him to improve content validity of the 
instruments. 
 
 3.7.2 Reliability of the instruments 
            Mugenda and Mugenda (2003) defined reliability as a 
measure of the degree to which a research instrument yields 
consistent results. Reliability is the degree to which an 
instrument measures accurately what it claims to measure. 
According to Powell,  (2004)  reliability  is  always  contingent  
on  the  degree  of  uniformity  of  the  given  characteristics  in  
the population. This implies that the more heterogeneous the 
population is in regard to the variable in question, the more 
reliable the instrument is likely to be. In assessing reliability of 
the data, internal consistency method using Cronbach’s alpha 
was used whose alpha values obtained indicated a coefficient of 
approximately 0.7 and which is considered acceptable.  
 
3.8 Data Analysis and Presentation 
3.8.1 Data Analysis 
            According to Bryman and Bell (2003) data analysis refers 
to a technique used to make inferences from data collected by 
means of a systematic and objective identification of specific 
characteristics. Both descriptive and inferential statistics was 
adopted for the study. The quantitative data was analysed by 
using descriptive statistics which includes frequency distribution 
tables and measures of central tendency (the mean), measures of 
variability (standard deviation) and measures of relative 
frequencies. The inferential statistics included a regression model 
which established the relationship between variables. Data was 
analysed by the use of a statistical software SPSS version 20. 
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To measure the influence of strategic planning on performance of 
one acre fund agriculture project in Bungoma County, Kenya, the 
study adopted the linear regression model and Pearson 
correlation. The Pearson correlation will test the strength of the 
relationship while the regression analysis will establish the form 
of relationship between the independent and dependent variable. 
The regression took the following form:           
Y= β0 + β1 χ1 + β2 χ2 + β3 χ3 + β4 χ4+ є 
           
 Where: Y = Performance of One Acre fund Project 
 
χ1 = Direction 
χ2 = Objectives 
χ3 = Decisions 
β0 = the constant 
β1-4 = the regression coefficient or change included in Y by each χ,  
є = error term 
 
3.8.2 Data Presentation         
            According to Miller (1991), descriptive statistics is used 
to describe data collected from a sample. The mean, median, 
percentage, mode and standard deviation are the most commonly 
used descriptive statistics. Measures of central tendency were 
used in this study to give a description of the data. Graphs bar 
and pie charts will be used for further representation. 
 

IV. RESEARCH FINDINGS AND DISCUSSIONS 
4.1 Introduction 
            This part introduces data analysis of the discoveries got 
from the field. It introduces the background information of the 
respondents, discoveries of the analysis in light of the objectives 
of the research. Descriptive statistics have been utilized to 
examine the discoveries of the study. The study’s objective were 
to determine influence of strategic  planning on performance  of 
nongovernmental organizations in Kenya: a case of one acre fund 
agriculture project in Bungoma county, Kenya .Primary data was 
collected through questionnaire from senior staffs in Finance 
department, Human Resource division, strategy department or 
operations department. The data was afterwards analysed in light 
of the objective of the study and the findings are as presented as 
per the different classes underlined below. 
 
4.2 Response rate 
            The study focused on a sample size of 186 respondents 
from which all filled in and gave back the questionnaires making 
a response rate of 100%. This response rate was acceptable to 
make conclusions for the study, as it was representative. As 
indicated by Mugenda and Mugenda (2003), a response rate of 
half is sufficient for investigation and reporting; a rate of 60% is 
great and a response rate of 70% and over is astounding. In view 
of the declaration, the response rate was phenomenal. 
 

Table 4.1: Response Rate 
 

Questionnaires Frequency Percent (%) 

Response 186 100% 

Non-response 0 0% 

Total 186 100% 

 
4.3 Demographic Information 
            The study sought to establish the demographic 
information in order to determine whether it has the factors 
influencing strategic planning practices within NGOs in Kenya. 
The demographic information of the respondents’ education 
levels, period of service in the firm, length of institution 
operating and size of your organization/institution workforce. 
 

4.3.1 Level of Education 
            The study tried to discover the respondent’s level of 
education. This question looked to build up the scholarly level of 
the respondents to decide how able the staffs were in 
comprehension matters of vita strategic planning. The 
discoveries of the study are organized as in the figure 
underneath: 
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Figure 4.1: Level of Education 

 
            On respondents level of education, the study revealed that 
most of the respondents as shown by 45% university post 
graduate education whereas 40% of the respondents had attained 
university graduate education. Only 15% of the respondents had 
attained tertiary college education. Despite the fact that 
numerous researchers (Senior and Flemming, 2006; Letting, 
2009; Mulube,2009) have demonstrated that leadership is not in 
view of level of training, there is need to have workers with high 
capabilities in all levels of administration. Strategic planning is 
regularly an exceptionally complex assignment (Robinson and 
Pearce, 2004) and requires individuals with high state logistical 
abilities.  
            The discoveries are in support of these researchers since 
the total rate of respondents with no less than a post graduate 
training is 45% demonstrating a high level of education. It was 
along these findings that the study concluded that workers of 

NGOs in Kenya had to a huge degree great quality education that 
incorporates both Bachelor's degree and postgraduate levels of 
education. This implies the respondents were in a genuinely 
decent position to react to the concentrate better. This infers 
respondents were accomplished and accordingly they were in 
position to react to the examination questions on factors 
influencing strategic planning practices within NGOs in Kenya. 
 
4.3.2 Length of service in the NGO 
            The respondents at target NGOs were solicited to express 
the different number from years worked at their present 
workstations. The researcher sought to determine if the 
respondents were had stayed in the firm long enough to provide 
valuable responses that pertain to factors influencing strategic 
planning practices within One Acre Fund. 
 

 

 
 

Figure 4.2: Length of service in the NGO 
 
            Based on the findings, the study revealed that majority of 
the respondents, as shown by 45%, had served the NGOs for 
more than over five years, whereas 35 % of the respondents had 

served the NGOs for a period of 3 to 5 years. 20 % had severed 
in the NGOs for a period between 1 and 3 years and only 5% of 
the respondents had served the NGOs for less than one year. 
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            As shown on figure 2 the discoveries authenticate the 
work of researchers like Thompson and Strickland (2007), 
Robinson and Pearce (2004) and Letting (2007) who underscored 
the need to hold representatives that will have enough experience 
for all phases of execution to be powerful. Other researchers 
including Aosa (1992), Korten (1990), Mulube (2009) and Arasa 
(2008) have additionally underscored the need to have staff for 
execution of strategic plans. This study found that majority of 
respondents have been in the NGOs for more than 5 years 

demonstrating they are genuinely experienced to viably actualize 
vital arrangements. 
 
4.3.3 Period of institutions operation 
            The researcher soughs to determine the period to which 
the various institutions had been operating. This question looked 
to set up the age of the respondents working in NGO. The results 
are displayed on the figure below 
 
 

 
 

Figure 4.3: Period of institutions operation 
 
            Based on the study findings majority (35%) of the 
institutions had been operating for a period between 1 to 5 years. 
30% of the institutions investigated were operational for less than 
1 year. 20% of the institutions had operated for a period between 
3 and 5 years where else only 15% had been operated for more 
than 5year. 
            This means a majority of NGOs had not been in operation 
for a long time and their entrance into the NGO sector could have 
been necessitated by variables that are for the most part 
impermanent in nature or for the most part not dependable. The 
expansion in number of NGOs between 1 to 3 years back can be 
traced to the numerous progressions that have occurred amid that 
period incorporating increment in law based space, the 
worldwide battle against savage HIV/AIDS through mindfulness 
programs, world financial advancement (Awino, 2007; Letting, 

2009) and accessibility of smaller scale fund offices to the vast 
majority. 
            As Korten (1990) and Amulyoto (2004) watched, the 
development of NGOs is principally in view of pressing needs of 
the general public and these influences the way strategic plans 
are executed. These discoveries bolster the researchers' line of 
feeling that time of operation for a NGO influences execution of 
Strategic planning. 
 
4.3.4 Size of organization/institution workforce 
            The researcher further sought to investigate the size of the 
organizational workforce in various institutions. The findings are 
displayed on the pie chart below. 
 

 
Figure 4.4: Size of organization/institution workforce 
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            As shown on the pie chart above majority of the 
organizations 34% had 100 to 200 employees where else 26% 
had over 200 to 1000 employees. 25% of the organizations had 
over 1000 employees with only 15% having 50 to 100 
employees. The discoveries support Korten (1990), Lufthans 
(1992) and Awino (2007) who explained that a perfect number of 
employees in an NGO ought to be more than 50 workers. The 
low numbers in Kenya NGOs could influence execution of 
strategic plans. Be that as it may, most NGOs as showed in the 
study were just ready to support under 50 workers. This could be 
credited to deficient assets, nature of exercises and time of 
operation and affects execution of key arrangements. 
 
4.4 Strategic Planning Practices by NGOs within Governance 
Sector in Kenya 

            This section covers strategic planning practices by NGOs 
within governance sector in Kenya which looks at Relevance of 
strategic planning in Non-Governmental Organizations, Strategic 
Planning Unit in the Organization, Planning process in the 
organization, Challenges faced by organizations in implementing 
its strategic plan, Strategic Planning and Effectiveness of 
Meeting the Organization’s Goals and Objectives and Strategic 
planning and the future implications of the current decisions 
 
4.4.1 Relevance of strategic planning in Non-Governmental 
Organizations 
            The researcher sought to investigate the view of the 
respondents on relevance of strategic planning in Non-
Governmental Organizations. The results are displayed on the 
table below 
 

Table 4.2: Relevance of strategic planning in Non-Governmental Organizations 
 

  Frequency percentage 

Yes 176 95% 

No 10 5% 

Total 186 100 
 
            Based on the findings majority 95% of the respondents 
agreed that strategic planning is relevant in Non-Governmental 
Organizations whereas 5% of the respondents indicated that 
strategic planning is not relevant in Non-Governmental 
Organizations. 
 

4.4.2 Strategic Planning Unit in the Organization 
            The  respondents  were  also  requested  to  indicate  
whether  their  organizations  had  strategic planning unit. The 
results are as shown on the table below. 
 

Table 4.3: strategic planning unit in the organization 
 

  Frequency percentage 

Yes 149 80% 

No 37 20% 

     

Total 186 100 

 
            Based on the findings majority (80%) of the NGOs in 
Kenya had strategic planning units with only 20% who had no 
strategic planning units. 
 
4.4.3 Planning process in the organization 
            The study in this section asked the respondents how 
different strategic planning practices done in various NGOs in 
Kenya. Strategic planning is the procedure an association 
experiences to deliberately position itself in its errand 
surroundings by proactively reacting to the public doors and 
dangers offered by the assignment environment while taking a 
long haul viewpoint. The difficulties confronting NGOs in their 

endeavours to deliberately position themselves in their errand 
surroundings can be compressed as doing with issues of 
maintainability, authenticity and pertinence. Key planning along 
these lines goes for helping the association to react proactively to 
the difficulties and publishing exhibited by the undertaking 
environment with the point of guaranteeing hierarchical 
manageability, authenticity and pertinence. 
            Strategy alignment and relevance process involves 
alignment to the global plans and priorities; national driven 
engagements through organized inputs by staff, stakeholders and 
making propositions. With technical support from experts, a 
review of the strategy for the period ended is undertaken to 
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assess impact, lessons learned, review of the national context and 
implications for the various thematic areas. 
            In External, Peer Reviewers and Consultants, the study 
findings specified that majority of the respondents were positive 
that taking Stock review and external review team composition 
has diverse expertise. The Team Leader has expertise and 
experience of international development and programme 
reviews. Members have expertise and experience in policy and 
campaigns, social development, working with movements and on 
issues of women rights, education, HIV/AIDS, Programme, 
finance, fundraising, communications, organizational and 
governance. From the study results, majority of the respondents 
cited that their organizations sees planning as means to support 
accountability and performance, to contribute to impact at 
national and global level goals, and most importantly as a 
fundamental process to realize „fit for purpose. 
            These organizations use multiple systems and have 
adopted a number of strategies to enhance performance. Most of 
the respondents articulated that programme quality aims to 
improve approaches and quality of its programme work in order 
to achieve its mission. Programme quality is ensured through 
monitoring and evaluation. In addition it was also noted that 
Logical framework is used to cascade and integrate the strategy. 
Development of performance plans, contract management, 
monitoring and evaluation, peer reviews, annual planning, mid 
strategy reviews, field/ project visits, and impact assessment and 
shared learning, monitoring and evaluation framework are 
fundamental strategies used by the organizations to deepen 
performance. 
            Majority of the respondents further cited that monitoring 
and evaluation track change in given situations, systems and 
assess project progress and impact. Most NGOs used monitoring 
and evaluation to identify what is working well or otherwise; as 
management tool to inform decision-making, re-plan and to 
demonstrate accountability. Monitoring continuously trails 
execution against what was arranged by investigating 
information on the markers built up. 
            According to the respondents M&E provides information 
on whether advance is being made towards accomplishing results 
(yields, purpose, and objectives) through standard reporting 
frameworks. It additionally distinguishes achievement territories 
and crevices. Execution data created from checking upgrades 
gaining as a matter of fact and enhances basic leadership. 
Further, the respondents indicated that monitoring and evaluation 
determined whether the organization was using the methods it 
planned to use or not and why; the obstacles/gaps in the 

implementation of programmes, learning from the achievements, 
challenges or missed opportunities. 
 
4.4.4 Challenges faced by organizations in implementing its 
strategic plan 
            This question was pursued to establish why 
implementation time frames were hard to accomplish. 
Respondents were in this way asked some information about 
time span of implementing activities, and results demonstrated 
that larger part (81.7%) of the respondents said exercises were 
done inside the expected time, while 18.3% said that exercises 
were not did inside foreseen time allotment as appeared in table 
4.9. Correspondingly, respondents had numerous reasons why 
convenient implementation did not happen in which 32.4% 
referred to political obstruction. Another 27.5% said work burden 
combined with poor disposition and irreconcilable situation was 
an obstruction, 26.1% referred to overlapping plans and tight or 
incomprehensible courses of events, 9.2% demonstrated resource 
constraints and 4.9 % showed that deficiency of sufficient funds 
was a portion of the impediments to opportune usage of key 
exercises. 
            Other major challenges experienced included: poor 
communication (45%), poor networking (38%), poor governance 
(44%), and limited capacity (8.9%), poor approach to 
development (36%) etc. In any case, Aosa (2002), Awino (2007) 
and Letting (2009) found in the field that most exercises were not 
completed on time, showing that surely a time span influences 
implementation of strategic plans in NGOs. These discoveries 
are in accordance with the studies did by Johnson, Scholes and 
Whittington (2008) and Kelleher (2007) both who observed that 
funds and assets assume a major part in the timely 
implementation of strategic plans. The study discoveries 
additionally support Aosa (1992) and Mullins (2005) who have 
called attention to that tight timetables and overlapping plans 
because of irreconcilable situation can bring about a 
postponement in the implementation of strategic plans. The 
discoveries in this way bolster time span as having an impact on 
usage of vital arrangements. 
 
4.4.5  Strategic  Planning  and  Effectiveness  of  Meeting  the  
Organization’s  Goals  and Objectives 
            The respondents were also requested to indicate whether 
strategic planning had increased effectiveness of meeting the 
institutions goals and objectives. The results are as shown on the 
table below. 

 
Table 4.4: Strategic planning had increased effectiveness of meeting the organization’s goals and objectives 

 

  Frequency percentage 

Yes 158 85% 

No 28 15% 
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Total 186 100 

 
            Majority (85%) indicated that strategic planning had 
increased effectiveness of meeting the organizations goals and 
objectives whereas 15% were of the centrally opinion. 
 
4.4.6 Strategic planning and the future implications of the 
current decisions 

            The respondents were also requested to indicate strategic 
planning had assisted managers to consider the future 
implications of the current decisions. The results are as shown on 
the table below. 
 

 
Table 4.5: Strategic Planning Had Assisted Managers to Consider the Future Implications of the Current Decisions 

 

  Frequency percentage 

Yes 176 95% 

    

No 10 5% 

    

Total 186 100 

 
            Based on the finding 95% agreed that strategic planning 
had helped supervisors to consider the future ramifications of the 
present choices. Just 5% differ that Strategic planning had helped 
supervisors to consider the future ramifications of the present 
choices in their organization. 
 
4.5 Factors Influencing Strategic Planning Practices within 
NGOs in Kenya 

            The respondents were requested that show the degree to 
which they concurred with the following statements in the scale 
of 1-5 (where 1= disagree, 2= indifferent, 3= Agree to a small 
extent, 4= Agree to a moderate extent, 5= strongly agree. The 
results were as shown on table 6 
 

 
Table 4.6: Factors Influencing Strategic Planning Practices within NGOs in Kenya 

 
Factors           1 2 3 4 5 Mean SD 
To what extent does rational forces influence 

1 2 6 55 36 
4.22 0.14 

         
strategic planning in your organization          
               
To what extent does imposed forces influence 

4 1 12 61 22 
4.12 0.21 

         
strategic planning in your organization          
             
To what extent  does  teleological forces influence 

3 1 12 61 23 
4.09 0.29 
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strategic planning in your organization          
               
To what extent does Learning forces influence 

0 0 6 69 26 
4.16 0.18 

         
strategic planning in your organization          
              
To what extent does political forces influence 

0 1 9 57 33 
4.21 0.16 

         
strategic planning in your organization          
         
To what extent does social forces influence strategic 

1 2 15 61 21 
4.11 0.25 

         
planning in your organization                   
          

 
            Based on the findings majority of the respondent agreed 
to a moderate extent that: rational forces influence strategic 
planning in your organization as shown by a mean of 4.22, 
imposed forces influence strategic planning in your organization 
as shown by a mean of 4.12, teleological forces, influence 
strategic planning in your organization as shown by a mean of 
4.09, Learning forces influence strategic planning in your 
organization as shown by a mean of 4.16, political forces 
influence strategic planning in your organization as shown by a 
mean of 4.21 and social forces influence strategic planning in 
your organization as shown by a mean of 4.11. 
            This results support the findings by Thompson and 
Strickland (2007). Thompson & Strickland, (2007) state that the 
practice and concept of implementing strategic plans has been 
grasped worldwide and crosswise over different sectors in view 
of its apparent commitment to institutional effectiveness. Today, 
institutional both public and private have considered seriously 
the act of actualizing strategic plans to control the performance 
of those institutions. Thompson and Strickland (2007) also 
noticed that the structure for detailing and executing 
methodologies requires a solid spine in the definition procedure. 
Notwithstanding, they watched that because of the misconception 
of the components that affected the execution procedure, 
appropriation of key administration regularly prompted to 
inadequate usage. Musyimi (2013) listed some of the factors 
Influencing Strategic Planning Practice including: imposed 
forces, Learning forces, political forces teleological forces and 
social forces. Strategic Plans are therefore a means to the end of 
achievement of organization objectives. Non-implementation 
therefore renders strategic plans valueless. 
 
4.6 Recommendations on the factors influencing strategic 
planning 
            The respondents gave various recommendations on the 
factors influencing strategic planning. Some indicated that 
through the use of a risk management matrix tool a better 
strategic planning could be achieved. Each strategy has a risk 
management matrix which projects potential risks and challenges 
and how to address them. The risk matrix should be reviewed 

regularly to ensure challenges are addressed as it rises. The 
Board of Directors and Management Team should always hire a 
consultant who should be charged with the responsibility of 
helping the organization achieve its strategic objectives and 
steering it forward precisely turning the organization around. 
Other respondents suggested that effective organization 
restructuring should be done by declaring some positions 
redundant and coming up with a lean structure. Some of the 
positions should also be reclassified from regional to country 
thus saving the organization money in terms of staff emoluments. 
            Further respondents suggested that more volunteers 
should be hired as cost saving measure as they were cheaper and 
could help do some of the work under the supervision of 
experienced staff. NGOs should also embraced the idea of 
involving key stakeholders and increasing stakeholder 
consultations at initial stages and during piloting of any new 
project, sensitizing all staff and stakeholders on the importance 
and benefits of strategies being implemented, conduct change 
management training program. It was also suggested that in the 
extreme cases, the reluctant staff should either be sacked or 
transferred. 
 
4.7 Inferential Analysis  
            This section presents the results of the correlation and 
regression analysis done in the study to evaluate the nature of the 
relationship between the dependent and independent variables. 
Pearson Product Moment Correlation was used. An ANOVA test 
was also done to establish whether there were indeed significant 
differences between sample means.  
 
4.7.1 Correlation Analysis  
            In this section, the Pearson Correlation analysis was done 
to examine how the various variables are related and the strength 
and directions of their relationships. According to Mugenda and 
Mugenda (2008), correlation technique is used to analyze the 
degree of relationship between two variables. Variables for 
further statistical analysis such as regression analysis are selected 
based on the value of their correlation coefficient. The 
computation of a correlation coefficient yields a statistic that 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p83XX
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              410 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p83XX   www.ijsrp.org 

ranges from -1 to +1. This statistic is called a correlation 
coefficient (r) which indicates the relationship between the two 
variables and the bigger the correlation the stronger the 
coefficient between the two variables being compared (Carver et 
al., 2009). 
            In testing statistical significance between variables, the 
level of significance (α) is often set at 0.05 or 0.01 and the 
probability ( p- value) should be less than the (α) value to 
conclude that a significant relationship exist between the 
variables (Mugenda, 2011).The direction of the relationship is 
also important in that if it is positive (+) it means that there is a 
positive relationship between the two variables and this means 
that when one variable increases, the other variable increases or 
when one variable decreases the other variable also decreases. A 
negative relationship (-) means that as one variable decreases, the 
other variable increase and vice versa and hence an inverse 
relationship. The score 1 indicates perfect correlation, which is 
found only when a variable is correlated with itself while 0 
indicates no correlation at all hence no need for further analysis 
on such variables with no relationship. The Pearson’s correlation 
coefficient(r) can vary from -1 to +1.The larger the value, the 

stronger the relationship. A coefficient of +1 indicates a perfect 
positive relationship and a coefficient of -1 indicates a perfect 
negative relationship. 0 indicates that there is no linear 
relationship between the variables (Field, 2009). 
            The values for interpretation according to statistics are as 
follows (Pallant, 2007):, Rho =.10 to .29 or -.10 to -.29 (small 
effect), Rho =.30 to .49 or -.30 to -.49 (medium effect), Rho =.50 
to 1.0 or -.50 to -1.0 (large effect) To test the hypotheses the p-
value was computed .The p-value measures the support (or lack 
thereof) given by the sample for the null hypothesis. Accepting 
or rejecting the null hypothesis is relies on the p-value, whether it 
is smaller than or equal to the significance level. In this case the 
level of significance is.05.Inthefollowingtable the correlation 
values are presented. The researcher carried out correlation 
analysis between the variables of the study using Pearson 
correlation coefficient to test whether there existed 
interdependency between the independent variables and also 
whether the independent variables were related to the dependent 
variable (influence of strategic planning on performance) and the 
correlation results presented in Table 4.7 
 

 
Table 4.7 Correlation Matrix 

 

    1 2 3 4 

1 Influence of Strategic  Planning On 
Performance   1    

2  Direction 0.383** 1   

3 Setting Objective 0.247** 0.324** 1  

4  Decisions  0.294** 0.408** 0.516** 1 

 
            The correlation coefficient results in Table 4.7 above 
indicate that according to the study, there was a highly 
significant linear correlation between the independent variables 
and the dependent variable.  
 
4.8 Regression Analysis 
            Most commonly, regression analysis estimates 
the conditional expectation of the dependent variable given the 
independent variables – that is, the average value of the 
dependent variable when the independent variables are fixed. 
Less commonly, the focus is on a quantile, or other location 
parameter of the conditional distribution of the dependent 

variable given the independent variables. In all cases, 
a function of the independent variables called the regression 
function is to be estimated. In regression analysis, it is also of 
interest to characterize the variation of the dependent variable 
around the prediction of the regression function using 
a probability distribution. A related but distinct approach is 
Necessary Condition Analysis (NCA), which estimates the 
maximum (rather than average) value of the dependent variable 
for a given value of the independent variable (ceiling line rather 
than central line) in order to identify what value of the 
independent variable is necessary but not sufficient for a given 
value of the dependent variable. 
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            Regression analysis is widely used 
for prediction and forecasting, where its use has substantial 
overlap with the field of machine learning. Regression analysis is 
also used to understand which among the independent variables 
are related to the dependent variable, and to explore the forms of 
these relationships. In restricted circumstances, regression 
analysis can be used to infer causal relationships between the 
independent and dependent variables. However this can lead to 
illusions or false relationships, so caution is advisable 

 
4.8.1 Summary of the Regression Coefficients 
            The study sought to determine whether there existed a 
significant variation between the influences of strategic planning 
on performance of nongovernmental organizations in Kenya: a 
case of one-acre fund agriculture project in Bungoma County, 
Kenya and decisions, direction and setting of objectives at One 
Acre Fund 
 

 
Table 4. 8: Model Summary 

 
 Model      
  R R Square Adjusted R Std. Error of the Sig. 
  

.854a 

 Square Estimate  
 1 .825 .815 . 564 .001 

 
            Result in Table 4.8 indicated that a variation of R2 =0.825 
dependent variable can be attributed to changes in independent 
variable as a 82.5% change in the decisions, direction and setting 
of objectives at One Acre Fund. 
 
4.8.2 ANOVA 

            Result in Table 4.9 indicated that the Total variance 
(80.224) was the difference into the variance which can be 
explained by the independent variables (Model) and the variance, 
which was not explained by the independent variables (Error). 
 

 
Table 4. 9: ANOVA 

 
 Model  Sum of Df Mean F Sig. 
   Squares  Square   
        

 1 Regression 18.826 4 4.707 12.675 .000a 

  Residual 62.112 96 0.647   
        
  Total 80.224 100    
        

 
a. Predictors: (Constant), decisions, direction and setting of objectives at One Acre Fund 
b. influences of strategic planning on performance of nongovernmental organizations  
 
            The study established that there existed a significant 
goodness of fit of the model Y = β0+β1X1 + β2X2 + β3X3 + ε. 
Based on the findings, in Table 4.10 the results indicate the F Cal 
=12.675> F Cri = 3.444 at confidence level 95 % and sig is 
0.000<0.05. This implies that there was a goodness of fit of the 
model fitted for this study. 
 
4.8.3 Coefficient Analysis 

            From regression results in Table 4.10, the 3.002 
represented the constant, which predicted value of influences of 
strategic planning on performance of nongovernmental 
organizations when all Decision variables were constant at zero 
(0). This implied that influences of strategic planning on 
performance of nongovernmental organizations would be at 
3.002 holding Decision levels variables at zero (0). 
 

 
Table 4. 10: Coefficient Analysis 

 
Coefficients      
Model Unstandardized Standardized   
 Coefficients  Coefficients   
 B Std. Beta t Sig. 
  Error    
1 (Constant) 3.002 0.972     0.572 8.509 0.001 
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Decisions,  0.279 0.205 0.112 3.304 0.000 

      

Direction  0.393 0.111 0.264 7.882 0.002 

      

Setting of objectives 0.465 0.136 0.365 5.117 0.001 

      
 
            Regression results revealed that hierarchical levels has 
significance influences of strategic planning on performance of 
non-governmental organizations as indicated by β1= 0.279, 
p=0.002<0.05, t= 3.304.The implication is that an  increase in 
decision  levels would  lead to an increase in influences of 
strategic planning on performance of nongovernmental 
organizations  by β1= 0.279.Regression  results  revealed  that  
direction involvement  in  influences of strategic planning on 
performance of nongovernmental organizations  has  a positive 
and significance influence in strategic planning on performance 
of nongovernmental organizations as indicated by β2= 0.393, 
p=0.002<0.05, t= 7.882. The implication is that an increase in 
direction in NGOs would lead to an increase in influences of 
strategic planning on performance of nongovernmental 
organizations by β1= 0.279.Regression results revealed setting 
objectives has a positive and significance influence in strategic 
planning on performance of nongovernmental organizations as 
indicated by β3= 0. 465, p=0.001<0.05, t= 5.117. The 
implication is that an increase in setting objectives would lead to 
an increase in strategic planning on performance of 
nongovernmental organizations by β3= 0. 465.  
 

V. SUMMARY OF FINDINGS, CONCLUSION AND 
RECOMMENDATIONS 

5.1 Introduction 
            This part gives the synopsis of the discoveries from 
section four, furthermore gives the conclusions and suggestions 
of the study in light of the objectives of the study. The target of 
this study was to decide the strategic planning practices by NGOs 
within the governance sector in Kenya. This study was led by the 
subsequent specific research objectives: To examine the 
existence of strategic plans and how they influence  the 
performance of Non-Governmental Organizations ,to establish 
the influence of setting objectives on organization growth and to 
assess the influence of budgetary allocations on organization 
growth. 
 
5.2 Summary of the Major Findings 
            From the findings, respondents agreed that strategic 
planning is relevant in Non-Governmental Organizations and had 
strategic planning units. In addition, it was noted that different 
practices were applies in planning and had positive effects on the 
performance of various NGOs in Kenya. Different challenges 
faced by organizations in implementing its strategic plan were 
also noted including: work burden coupled with poor approach 
and conflict of interests, lack of funds, poor communication, poor 
networking, poor governance, limited capacity, poor approach to 

development among others. In this, respondents explained that 
NGOs are communicating trouble in finding adequate, proper 
and consistent funding for their work. They find accessing 
donors as challenging as managing their financing conditions. 
They see there to be certain cartels of people and NGOs that 
control access to donor funds. They have constrained resource 
mobilization aptitudes and are frequently not searching for 
resources that are accessible locally, wanting to sit tight for 
universal donors to approach them. There is a high reliance of 
donors and inclination to move intercessions to match contributor 
needs. There is an absence of money related, extend and 
authoritative supportability. 
            Poor Governance was perceived within the sector as a 
whole, inside the NGO Council and inside individual NGOs. 
Other participants clarified that it is hard to accomplish great 
governance with organizers who wished to claim their NGOs for 
their own particular purposes. Members with better 
comprehension of good administration valued this is central to 
NGO responsibility and straightforwardness. Numerous NGOs 
fumble their assets, regularly with the association and support of 
their Boards that eat their NGOs assets. 
            Respondents additionally demonstrated that There 
absence of comprehension of the distinction between the Board 
and Council is only one case of the information crevices that 
exist. Frail limit was distinguished in raising support, 
administration, specialized regions of advancement, and 
authority and administration. The study noted that various factors 
influenced strategic planning within NGOs in Kenya. Based on 
the findings majority of the respondent agreed to a moderate 
extent that: imposed forces, political forces, teleological forces , 
rational forces, Learning forces and social forces influence 
strategic planning. 
            The respondents gave various recommendations on the 
factors influencing strategic planning. Some indicated that 
through the use of a risk management matrix tool a better 
strategic planning could be achieved. Further respondents 
suggested that more volunteers should be hired as cost saving 
measure as they were cheaper and could help do some of the 
work under the supervision of experienced staff. NGOs should 
also embraced the idea of involving key stakeholders and 
increasing stakeholder consultations at initial stages and during 
piloting of any new project, sensitizing all staff and stakeholders 
on the importance and benefits of strategies being implemented, 
conduct change management training program. It was also 
suggested that in the extreme cases, the reluctant staff should 
either be sacked or transferred. 
 
5.3 Conclusions 
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            The study concludes that actions need to be taken to 
overcome the many challenges facing NGOs in Kenya. For 
example the organizing gives chances to shared learning, 
distinguishing proper advancement activities, creating learning 
assets, enhancing coordination and participation with 
neighbourhood government, blending ways to deal with 
improvement, and seeking after powerful nearby promotion. 
Kenya has a tremendous supply of optimistic, youthful, vigorous 
and knowledgeable graduates who are unemployed or 
underemployed. A considerable lot of them are looking for 
chances to serve their nation and get work encounter. There are 
additionally numerous more established experienced experts 
willing to give their opportunity to NGOs. Numerous 
organizations will advance experienced faculty to NGOs. At last, 
there are chances to designate worldwide volunteers to fill 
publishing that would some way or another require inaccessible 
assets to fill. Understudy trade programs additionally offer NGOs 
minimal effort HR that can bolster research, documentation and 
staff limit building activities. All these opportunities if well 
utilized could help improve strategic planning in Kenyan NGOs. 
 
5.4 Recommendations 
            The study recommends that excellent recruitment, staff 
training and continuous motivation is essential strategy to ensure 
that organizational skills and competencies are ensured. 
Community involvement ensures the buy in of the stakeholders 
since most of the NGOs have the community as their major 
beneficiary. Budgeting, planning and resource mobilization 
prevents pitfalls in operation. Continuous M&E ensures activities 
are done as per that the plan and the results are desirable. 
Engaging employees in decision making increases their 
responsibility since they develop ownership of the organizations 
decisions thus perform without close supervision. 
            This study recommends that Lessons learnt from the 
previous strategic plan should be analysed and guides the process 
of the next plan. Mid-term reviews should be set up so that 
adjustments can be made where necessary and progress of the 
plan communicated. Communication channels should be 
improved; there should be better coordination of activities 
between all departments in the organizations. A staff retreat 
should be held to engage members in critical thinking which 
should result in good decisions being made. 
            In addition all Kenyan NGOs should have a resource 
mobilization strategy to implement the strategic plan. Once the 
strategy has been agreed upon, the organization needs to change 
the structure so as to support the strategy implementation 
process. To avoid these problems from reoccurring again in 
future, NGOs needs to ensure that the strategy formulation 
should be made participatory by involving all staff as well other 
stakeholders. This will enrich ownership of the final strategy as 
well as facilitate smooth successful implementation. Strategy is 
clear and concise and therefore employees can read and 
understand what is expected of them and work towards achieving 
the organizational objectives. Although not all employees are 
involved in strategy planning in the organization they are part 
and parcel of it and therefore they would all want to see that the 
strategy is successful. 
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Abstract- This study objectives were to determinine the effect of 
foreign debt on the economic growth of East Africa member 
countries; to investigate the effect of foreign direct investment on 
the economic growth of East Africa member countries; to find 
out the effect of foreign aid on the economic growth of East 
Africa member countries and to establish the effect of 
remittances on the economic growth of East Africa member 
countries. Various theories relevant to the study such as neo-
classical theory, dependency theory, dual-gap theory, pure self-
interest theory and endogenous growth model were analyzed as 
well as reviewing empirical literature also relevant to the study. 
To achieve these objectives, the study used causal type of 
research design with a conceptual framework to run a multiple 
linear regression model  using eviews statistical software. Time 
series secondary data was used covering a period of 27 years 
from 1990 to 2016. It was found out that the effect of foreign 
debt on economic growth is positive and significant, that of 
foreign direct investment is positive and insiginificant as well as 
that of foreign aid and remittances. Foreign debt is the foreign 
inflow which affects economic growth the most. The study 
recommends that more external borrowing be done on condition 
that borrowed funds are well invested, governments of respective 
countries to increase funds set aside for promotions done abroad 
on East Africa’s conducive environment to invest, governments 
also to seek for more aid from abroad encourage their citizens at 
the diaspora to increase remittances in their countries since it has 
been found to have a positive effect on gross domestic product.  
 
Index Terms- EconomicGrowth, Foreign Direct Investment, 
Foreign Aid, Foreign Debt, Remittances, Government 
Expenditure 
 

I. INTRODUCTION 
1.1 Background to the Study 
reat challenge facing developing countries is high poverty 

levels that have led to poor living standards. The economy can be 
financed using either Internal or external sources or both. Those 
countries that rely on internal sources of finance find out that this 
is not enough as far development and recurrent expenditures are 
concerned (Putunoi & Mutuku, 2013). This poses a challenge to 
an extent that countries opt to set their focus on external sources 
of finance which is one of the ways that can be used to mitigate 

the vice and enhance economic growth, leading to improved 
living standards in the long run.  
           Foreign direct investment, net exports, remittances, 
foreign aid and external borrowing are among the external 
sources of financing that if the money received is well invested, 
growth will be the result and reduction of poverty levels in the 
future. For instance according to Macias and Massa (2009), the 
effect on economic growth by private capital inflows has been of 
great concern in the recent past after the 2008 global financial 
crisis. This is as a result of these inflows being accompanied by 
investible funds and provides modern ways of technology that 
increases the efficiency of the already existing technology. 
           According to Ndambendia and Njoupouognigni (2010), 
foreign inflows have a positive effect on economic growth of a 
country. This arises because foreign inflows establishes an 
element of competition in the economy of the host country 
thereby helping local firms become more productive  as they 
adopt more efficient technology as well as investing in physical 
and human capital. Even though that is the case, Cordella et al. 
(2005) gives a different view on the effect of foreign inflows on 
economic growth. The same view is being advocated by 
Ekanayake and Chatrna (2010) that the effect of foreign inflows 
on the economic growth is negative. 
           The study of foreign direct investment is associated with 
the analysis of the chains of global production as well as the 
geographical distribution of production (Blazek, 2012). 
According to Hardy et al. (2012), it is therefore a general 
consensus in the global scene that FDI contributes positively to 
economic growth. Almost all countries havetried to impress 
foreign investment in their respective countries with an aim of 
stimulating the national economy. FDI has made access to export 
markets easier as well as enhancing management techniques and 
skills that necessitates development in a country (Mwega & 
Ngugi, 2006). According to Akbas (2013) and Dogan (2014), 
foreign direct investments have a positive effect on the economic 
growth of a country. 
           In case of foreign aid, Tan (2009) confirms that there is a 
positive impact on economic growth contrary to the findings of 
Ekanayake and Chatrna (2010). Positive effect on economic 
growth is also evident when remittances are considered 
according to Bayar (2015), and Karamelikli et al. (2015). It is 
said that remittances is the major tool of promoting economic 
growth in any economy provided that those remittances are 

B 
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channeled through the right channel and that they are well 
invested. 
           The major source of revenue for most developing 
countries is taxation in addition to other sale proceeds. The 
government uses this same revenue to finance various 
development projects in form government expenditures. In most 
cases there is a deficit, in that, the revenue collected sometimes is 
less than expenditure and this creates a gap which can only be 
bridged through borrowing from other countries resulting to 
external debt. In addition to budgetary support, external debt 
enhances investment in the receiving countries. According to 
Cordella et al. (2005), external debt affects economic growth 
negatively since in most cases these borrowed resources are 
poorly allocated and mismanaged.  
 
1.1.1 Foreign Inflows 
           Globally according to World Bank (2018), foreign direct 
investment growth rate decreased from 45 percent in 2007 to -0.1 
percent in 2013, remittances growth rate and external debt 
growth rate from 20 percent to 6 percent and 18 percent to 5 
percent respectively in the same years. In case of foreign aid 
growth rate, there was an increase in growth rate from -1 percent 
in 2007 to 12 percent in 2013. From 2014 to 2016, there is a 
decrease in growth rate of remittances. External debt growth rate 
remains constant as foreign direct investment growth rate, 
foreign aid growth rate increases in the same years.   
           In Sub Saharan Africa, also according to World Bank 
(2018), foreign direct investment growth rate decreased from 75 
percent in 2007 to 3 percent in 2013, remittances growth rate and 
external debt growth rate also decreased from 11 percent to -0.1 
percent and 14 percent to 8 percent respectively in the same 
years. In case of foreign aid growth rate, an increase was 
recorded from -12 percent to 2 percent in 2007 to 2013. From 
2014 to 2016, there is a decrease in remittances and foreign 
direct investment. Foreign aid growth rate remains constant as 
external debt growth rate increases in the same years.  
 
1.1.2 Economic Growth 

           Economic growth takes place when nations extensively 
grow using natural, physical and human resources or 
productively or efficiently using resources intensively. Generally, 
economic growth is intensive or extensive in nature. Extensive 
EG is whereby GDP increase is absorbed by increased 
population with no increase in income per capita. Intensive EG is 
where GDP exceeds population improving living standards 
measured by real per capita income. To promote and facilitate 
EG intensive EG requires development economically.  
           EG studies are important to governments, economists and 
private organizations. Economists are interested in forecasting 
and measurement of economic growth. Private firms and 
governments are interested in forecasting and promoting national 
and regional EG. Generally, EG is promoted by increased labor 
productivity efforts. Growth of labor productivity is important to 
economic strength and growth. Labor productivity can be 
promoted by expanding physical capital by purchasing machines, 
tools and infrastructure, improving capital workforce knowledge 
through training and education, fostering new economies by 
introducing technology that is new to improve productivity and 
strengthening associations between private and public sectors by 
facilitating labor market works and limit distortions which are a 
result of passive labor policies in the market and taxes.  
           Globally according to World Bank (2018), gross domestic 
growth rate decreased from 15 percent in 2007 to 4 percent in 
2013. From 2014 to 2016, there was a decrease in growth rate of 
gross domestic product. This global decrease in economic growth 
rate is as a result of prominent financial risks that exist which 
hinder investment in some of the sectors. It is also attributed to 
geopolitical shocks as well as political discords in most of the 
countries in the world. In Sub Saharan Africa also according to 
World Bank (2018), gross domestic growth rate decreased from 
16 percent in 2007 to 6 percent in 2013 and also a decrease in 
growth rate of gross domestic product from 2014 to 2016. 
 
1.1.3 Foreign Inflows and Economic Growth in East Africa 
           In East Africa, various foreign inflows in relation to 
economic growth relate as presented in Figure 1 below: 
 

 
Figure 1: Line graph showing East Africa’s foreign inflows growth rate on economic growth from 2007 to 2016 

Source: World Bank (2018) 
 
           Figure 1. Shows how the growth rates of net exports, 
external debt, foreign aid, remittances, foreign direct investment 
and gross domestic product varies from 2007 to 2016 in East 
Africa. It is evident that gross domestic growth rate decreased 
from 14 percent in 2007 to 4 percent in 2013, foreign direct 
investment growth rate decreased from 44 percent in 2007 to 1 
percent in 2013, remittances growth rate, external debt growth 
rate and net exports growth rate also decreased from 18 percent 

to 5 percent, 18 percent to 5 percent and 20 percent to 7 percent 
respectively in the same years. In case of foreign aid growth rate 
an increase was recorded from -3 percent to 13 percent in 2007 to 
2013. From 2014 to 2016, there is a decrease in growth rate of 
gross domestic product with an increase in the growth rates of 
foreign direct investment, external debt and foreign aid. In the 
same years, a decrease in remittances, net export growth rates 
was recorded.  
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1.2 Statement of the Problem 
           Developing countries struggle to sustain the heavy long 
term projects that they embark on for economic development. In 
an attempt to achieve economic growth, these countries result to 
relying on foreign inflows due to limited resources available 
locally, however it is not clear which form of inflow has the 
biggest impact on economic growth. This is evident from the 
background data above where in 2007 economic growth was 14 
percent but it decreased to 4 percent in 2013.  
           A decrease is also witnessed from 2014 to 2016. This 
decrease is as a result of decrease and increase of the growth 
rates of variables such as foreign direct investment, remittances 
and foreign debt. According to Purtunoi and Mutuku (2013), 
countries rely on foreign capital to achieve economic growth. 
However developing countries borrows heavily beyond what 
they are able to pay back.They also invest inappropriately which 
eventually leads to decrease in economic growth. 
           Beatrice et al. (2017), researched on the relationship 
between foreign capital inflows and economic growth in Kenya. 
According to her studies, Foreign Debt and Foreign Aid affect 
the economy of Kenya negatively while FDI and remittance 
affects the Kenyan Economy positively. Rehman et al.(2016), 
studied on the impact of foreign capital inflows on economic 
growth for 21 developing countries, some of these countries are 
Argentina, Armenia, Belarus, Bolivia, Panama and India among 
others, using panel unit root test, he found out that net external 
debt and net official development assistance have significant 
negative impact while net foreign direct investment and net 
remittances have positive impact on economic growth of 
developing countries. 
           Generally these studies have failed to explain which form 
of inflow affects economic growth most and especially in East 
Africa as a whole. To the best of researcher’s knowledgethere 
exist limited studies on which form of foreign inflows affects 
economic growth most and also studies done in East Africa, 
despite the existing findings leaving the area under paradox.This 
study therefore filled this gap by determining how foreign inflow 
affecteconomic growth  East Africa member countries. 
 
1.3 Objectives of the Study 
           This study sought to achieve the below general objective 
and specific objectives; 
 
1.3.1 General Objective 
           The general objective of the study wasto examine the 
effect of foreign Inflows on economic growth of East Africa 
 
1.3.2 Specific Objectives 

i. To determine the effect of foreign direct investment on 
the economic growth of East Africa. 

ii. To investigate the effect of remittances on the economic 
growth of East Africa. 

iii. To find out the effect of foreign debt on the economic 
growth of East Africa.  

iv. To examine the effect of foreign aid on the economic 
growth of East Africa.  
 

1.4 Hypothesis of the Study 
The study intended to prove below hypotheses. 

H01: Foreign Direct Investment does not affect economic growth 
of East Africa. 
H02: Remittances does not affect economic growth of East 
Africa.  
H03: Foreign debt does not affect economic growth of East 
Africa. 
H04: Economic growth of East Africa is not affected by foreign 
aid. 
 
1.5 Justification of the Study 
           The study is important to a number of institutions 
including: 
 
1.5.1 Governments of East African Countries 
           The general effect of foreign inflows on economic growth 
of East Africa will help the governments of the respective 
countries to know how to adjust and put necessary mechanisms 
that will facilitate growth of the economy in the region. 
 
1.5.2 Donors 
           Donors giving foreign aid and credit will also find the 
results of this study useful since they will know the real effect of 
their funding on this region of East Africa in general. It may 
happen that if countries are dealt with in isolation, their effect on 
economic growth may be negative thus discouraging them to 
finance these respective countries. In their combined state the 
results may turn to be the opposite and therefore this will be the 
basis of whether they need to stop, continue, increase, decrease 
or keep their funding constant. 
 
1.5.3 Investors and Academicians 
           The study will also be valuable to investors since the 
information on how foreign direct investment and remittances 
affect economic growth will determine whether to increase them 
or not. Further findings of this study will also be of significance 
to scholars as it forms a basis for further research. The study will 
also be a source of reference material for future researchers. 
 
1.6 Scope of the study 
           The study focused on the effects of foreign direct inflows 
on economic growth of East African member countries namely, 
Kenya, Rwanda, Tanzania, Uganda, Somalia, Ethiopia, South 
Sudan, Burundi and Djibouti, from year 1990 to 2016. This is 
because limited research has been done that has covered East 
African Countries as a whole. The independent variables were 
Foreign Inflows, Foreign Direct Investment, Remittances, 
Foreign Debt and Foreign Aid while the dependent variable was 
Economic Growth. Annual data for 27 years from 1990 to 2016 
was collected from World Bank data base. The study took a 
period of three months to be accomplished with an estimate of 
112,000 Kenya shillings. 
 
1.7 Limitations of the Study 
           It was not possible to get data for all the years in some of 
other countries. This limitation was dealt with by the researcher 
using the data available and finding the averages. The study was 
also limited by financial resources which were inadequate and 
thus restricted the researcher from using primary data since the 
area of coverage was large. Even though that was the case, this 
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limitation was overcome by the researcher getting in touch with 
online data from sites of good rebutation like world bank. The 
study was also limited to a short period of time which was 
allocated to it which also coincided with the researche’s personal 
tasks. Even though that was the case, the researcher tried to make 
good use of the available time and also sacrificing some of the 
personal tasks to ensure that this study was completed within the 
speculated time. 
 

II. LITERATURE REVIEW 
2.1 Introduction 
           This chapter captures theoretical review which covers the 
neo-classical theory, dependency theory, dual-gap theory and 
pure self-interest theory. The conceptual framework, empirical 
review, critique of relevant literature to the study, summary and 
knowledge gaps have also been captured in this chapter.  
 
2.2 Theoretical Review 
2.2.1 The Endogenous Growth Model 
           The theory was developed in 1962 by Arrow. The 
endogenous growth model provides a link between long tern 
growth and public policies by making an assumption that 
functions of aggregate production do exhibit a non decreasing 
returns to scale (Greiner, 2012). It states that economic growth 
and investment basically depends on within or endogenous 
factors and not on external factors. Investment done in human 
capital as well as in labour, significantly contribute to economic 
growth. Economic growth in the long run for a country is 
assumed to depend on government policy measures. 
           The study borrowed the initial model from Akram (2010), 
which makes an assumption that a Cobb-Douglas production 
function with non- decreasing returns to scale. Therefore in an 
inclusive production function, net exports, foreign direct 
investment, remittances, foreign debt and foreign aid can be 
written as: 

………........................................
...............................2.2 
Where; Where Y, FDI, REM, FD, FA and A are the measure of 
GDP, Foreign Direct Investment, Remittances, Foreign Debt, 
Foreign Aid respectively. The theory implies that the East 
Africa’s economy will only grow if foreign inflows have a 
positive impact on its economic growth. 
 
2.2.2 Dependency theory  
           Dependency theory was developed in the late 1950s by the 
United Nations Economic Commission for Latin America, being 
led by their director Raul Prebisch. It is founded on the world’s 
Marxist view where globalization is seen on grounds of market 
capitalism as well as cheap labor resource exploitation in return 
for technologies of the west that are obsolete. It affirms that 
resources tend to flow from poor and underdeveloped countries 
to rich and developed countries. The wealthy countries therefore 
benefit at the expense of poor nations (Beatrice et al., 2017) 
           According to Todaro (2003), this theory poses a stand 
point and central contention, in that, poor countries are 
impoverished as rich states get enriched depending on how poor 
countries are introduced into the international system. Poor 

countries produce primary commodities and these are the ones 
they export to rich countries. This benefits rich countries as they 
process these primary commodities to manufactured products 
that are more valuable than primary commodities. They sell them 
back to the poor countries at high prices thus making more 
profits than poor nations.Thericher countries’ economic activity 
can lead to serious problems in the economic scene more 
especially in poorer countries since the added value of 
manufactured product always cost more than primary goods that 
were used to make those products.  
           It is therefore difficult for developing countries to get 
enough returns from their exports so as to finance for the 
expensive imports. This theory therefore strives to explain the 
current underdeveloped state of many countries in the world by 
investigating how they interact and that inequality that exist 
among these nations plays a major role in those interactions. The 
East Africa region’s economic growth will therefore grow if 
resources move from these rich countries at a cheaper cost. 
 
2.2.3 The Dual-gap theory 
           The theory was developed by Harrod and Domar in 1939 
and 1946 respectively. This theory is derived from the 
accounting identity of national income which states that excess 
investment expenditure, which is the investment-savings gap, is 
the same as import surplus over exports, which is foreign 
exchange gap.  Dual-gap theory therefore states that development 
is a function of investment (Oloyede, 2002). This investment 
needs savings that are done domestically but they are not enough 
to enhance development. It is therefore recommended that some 
money need to be obtained from other countries that is identical 
to what is need in saving so as to facilitate investment and 
enhance development in the long run. 
           According to Omoruyi (2005), economies of many 
countries have incurred a deficit as they try to bridge the gap that 
results from the savings and investment level and they have 
therefore devised another way of filling this gap, that is, external 
borrowing. This gap provides the basis of existence of external 
debt which is incurred so as to fill this gap since more investment 
leads to economic growth (Hunt, 2007). East African countries 
are not able to invest in large investments for they lack that 
capacity. They therefore need to borrow but this again is 
disadvantageous to them since they need to pay back at a higher 
rate of interest. The East African countries will therefore develop 
if the returns from investments supersede the money borrowed 
and interest to be included when paying back. 
 
2.2.4 Pure self-interest theory 
           This theory was developed by Adam Smith in 2008. It is a 
motivation to remit. A migrant tend to send home remittances 
with an intention of inheriting, demonstrating sound and laudable 
behavior as a form of investment for the days to come or with an 
intention of returning home. According to Vargas-Silva and 
Huang (2006), some of the emigrants do send remittances since 
they expect that in the near future they may like to return home 
and can therefore benefit and have comfortable stay at home 
because the remittances they will have sent are enough to sustain 
them. As time goes by for the emigrants to return home they tend 
to send more remittances so as to ensure that their social status 
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do not change and even their relationships with the rest of the 
family members and friends remain intact. 
           The argument from other parties is that in case the amount 
of money that is to be remitted is minimal, family members and 
parents encourage transfer of any amount above the benchmark 
level in form of offering a reward like land or other assets that 
are inheritable. To summarize self-interest theory, a none 
negative relationship do exist between sending of remittances by 
the migrants and their recipient household wealth, their income 
as well as education, short term income shortfalls and family ties 
(Rapoport & Docquier, 2005). This theory can therefore solve 
the East African countries’ problem of low economic growth by 
encouraging their citizens living in the diaspora to increase their 
remittances to their mother countries. The money will be 
invested and since there is no paying back, the economy will 
grow in the long run. 
 
2.2.5 The Neo-classical theory 
           This theory was first developed by Adam Smith but was 
later improved by Solow in 1956. It states that the driving force 
of foreign inflows is the return differentials that exist between 
different countries. In case there is absence of restrictions, 
foreign inflows will tend to flow to countries where it is 
presumed to be having higher returns with scarcer capital more 
especially to the developing countries. This encourages nations 
to improvetheir inter-temporal consumption pattern which is 
done through lending out of money so as to finance profitable 
projects in foreign countries. According to Serltis (2007), it can 
also be done through borrowing of money at a cheaper cost as 
compared to what it will have cost in case borrowing was done 
domestically to facilitate the financing of more investments with 
good returns.  
 
           This theory involves use of the identity that equates 
current account balance to the difference between investment and 
saving. It is given as:  
CA = X -M = S -
I.................................................................................................2.1  
This means that investment and saving decisions are the main 
and major variables that can be used in foreign inflow analysis.  
 
           From the traditional perspective, foreign inflows are 
financial counterpart to investment and savings decisions 
(Brunnermeier et al., 2012). That capital has to flow from rich 
countries to poor countries that give more returns as compared to 
returns that are earned from rich countries. The main focus is on 
net capital inflows because this is what is employed when it 
comes to matters of funding borrowing requirements of a 
country. Even though that is the case, Lucas et al. (1990), asserts 
that even if capital per worker in the developing countries is low, 
capital flows not to developing countries from developed 
countries. This is due to different fundamental structures that 
exist in different countries such as differences in technology, 
government policies, institutional structures and production 
factors that are not available.  
           Market imperfections in the world market also contribute 
to this like returns uncertainty as well as asymmetric information. 
This theory therefore tends to favor developed countries more 
than the developing countries since it is rich countries that invest 

in poor countries. East African countries will stimulate their 
economy if they are able to invest in other countries that are 
poorer than them that yield more returns.   
 
2.3 Empirical Review 
2.3.1 Foreign Direct Investments 
           Also Rahman (2015), carried out a study in Bangladesh to 
find out the impact of FDI on economic development. Control 
variables that were used include balance of trade and inflation 
rate. The study made use of  time series data covering 15 years 
between 1999 and 2013. Multiple regression analysis was run so 
as to find out the relationship that exists between dependent and 
independent variable. The results show that there is none positive 
correlation between economic growth and FDI and this is a 
concern for the government of Bangladesh. The government has 
to look for required reforms that need to be formulated and 
implemented so as to ensure that foreign investment yield 
positive returns. 
           Hlavacek et al. (2016), analyzed impact of foreign direct 
investment on economic growth between 2000 and 2012 in 
countries of Eastern European and Central European. The 
emphasis was on Hungary, Poland, Slovenia, Estonia, Latvia, 
Czech Republic, Slovenia and Lithuania. Comparative analysis 
was done in the first part on the trends of GDP and FDI and in 
the second part a growth model was analyzed that was based on 
Endogenous Growth Model. High influence of foreign direct 
investment on economic growth was reported in Estonia, 
Hungary, Czech Republic and Slovakia in that order. Lower 
influence was reported in Lithuania as well as Poland and Latvia 
in that order. Slovenia closed the chain. From the growth model, 
relationship between economic growth and FDI is positive and 
statistically significant. The influence was more visible between 
2009 and 2012. 
           Ocharo (2013), investigated the effect of private capital 
inflows on the economic growth of Kenya. The study determined 
to examine the causality that exists between foreign direct 
investment and portfolio investment as well as inter bank 
borrowing across the border and economic growth in Kenya. It 
was found from the study that there is unidirectional causality 
emanating from foreign direct investment to economic growth 
and also from economic growth to borrowing of cross-border 
interbank.  
           It was also found out that foreign direct investment 
coefficient taken as a ratio ofgross domestic product was 
statistically significant and positive, and that the portfolio 
investment coefficients taken as a ratio of gross domestic 
product. The coefficient of cross-border interbank borrowing 
taken as a ratio of gross domestic product was also found to be 
statistically insignificant and positive. The study recommended 
that the Kenyan Government should ensure that an environment 
has been created that attracts FDI and at the same time strive to 
achieve high economic growth rate such that cross-border 
interbank borrowing is attracted. 
 
2.3.2 Remittances 
           Chowdhury (2016), only considered the effect of 
remittances on economic growth and included a total of 33 
countries. The results may be different in case one country was 
considered or a small group of some countries whose economy 
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lies at the same level. Other studies like Paul et al. (2011), Bayar 
(2015) as well as Karamelikli and Bayar (2015) have also 
considered remittances only and left out other variables that 
constitute capital inflows that may also have an effect on 
economic growth. 
           More recent study on the effect of foreign capital inflows 
on economic growth is Beatrice et al. (2017), that was done in 
Kenya. The study intended to establish the relationship that exists 
between foreign capital inflows and economic growth. Panel data 
covering a period between 2000 and 2015 was used. The study 
used FDI, foreign aid, remittances and foreign debt as the main 
independent variables. The results have shown that there exist a 
relationship between FDI and Kenya’s GDP and that foreign debt 
and economic growth of Kenya relate negatively. Remittance 
indicators affect Kenya’s economic growth the most and that on 
average, foreign Aids had a more negative impact on economic 
growth in 2004 as compared to 2014. 
 
2.3.3 Foreign Debt 
           Also Okon et al. (2017), analyzed that the relationship that 
exists among economic growth, external debt and poverty in 
Nigeria while employing time series data on a yearly basis from 
1986 to 2016.  The approach of a multivariate regression was 
used in estimating the specified augmented growth model. The 
findings indicated that the relationship between economic growth 
and external debt was positive but statistically insignificant. 
Between economic growth and exchange rate, the relationship 
was positive and statistically significant.  
           Studies have also been done on foreign debt’s effect on 
economic growth. For instance, Lau et al. (2015), investigated 
the influence on economic growth by foreign debt in three 
countries namely; Philippines, Thailand and Malaysia. Causal 
type of research design was used and for the causal chain 
linkages to be discerned among the macroeconomic variables, 
the study tested the connection that exists between economic 
growth and external debt while making use of several 
econometric procedures.  
           Cointegration test results show that there is a long-run 
unique relationship between variables for the case of Malaysia. 
For Thailand and Philippines, two cointegrating vectors are 
evident. It is evident from the results of the study that growth-
driven exports hypothesis exist in Malaysia and export-led 
growth hypothesis exist in Thailand. Considering the 
econometric analysis from this study, export of goods and 
services is the leading variable for the coming 50 years. The 
study recommends that debt management policies that are 
effective need to be formulated by policy makers so as to check 
on the amount that has been borrowed from external countries to 
ensure that the economic growth is not hindered by external debt 
accumulation. 
           Another study by Were (2001), examined Kenya’s 
external debt structure and its implications on the growth of the 
economy. The study used time series data of between 1970 and 
1995 and it was found out that the external debt of Kenya is 
official and a bigger proportion of it originates from sources that 
are multilateral. It is therefore evident that in Kenya, there is a 
problem of debt overhang. Inflows of current debt also stimulate 
private investment. It was also found from this study that debt 

servicing does not adversely affect growth even though it has 
crowding-out effects particularly on private investment. 
 
2.3.4 Foreign Aid 
           Foreign aid has also been considered. For example Asiedu 
(2014), carried out a study to find out whether foreign aid in 
education promotes economic growth in Sub Saharan Africa. An 
analysis was done covering a total of 38 countries between 1990 
and 2004. The study is controlled using variables such as 
inflation, government consumption, investment, institutional 
quality and trade openness. A regression analysis was carried out 
and it was found out that primary education aid has a statistically 
significant and positive influence on economic growth. It was 
also found out that there is a negative but not significant effect on 
growth when using post primary education aid. On the same 
note, economic growth increases when there is an increase in 
primary education aid taken as a share of the total education aid. 
           Ekanayake and Chatrna (2010), also analyzed the effect of 
foreign aid on economic growth for a period of 28 years from 
1980 to 2007. The study considered both low and middle income 
countries as well as upper middle income nations using both 
GMM and OLS techniques of estimation. It was found out that 
the effect of foreign aid on economic growth was negative. 
Contrary to this findings, Tan (2009), realized that the impact of 
foreign aid on economic growth is positive. The study used the 
technique of pooled mean group estimation while focusing on 46 
developing countries. 
 
2.3.5 Economic Growth 
           Raza et al. (2011), investigated the impact on economic 
growth by foreign capital inflow in Pakistani covering a period of 
between 1985 and 2010. Multiple regression technique was used 
for analysis. It was found out that the influence of remittances, 
foreign direct investment and foreign portfolio investment on 
economic growth was statistically significant and positive. In 
case of foreign aid, the effect was negative and statistically 
significant. It was further found out that remittances, foreign 
portfolio investment and foreign direct investment facilitates 
growth of the economy and it is therefore recommended that it is 
good for Pakistan to break dependency on foreign aid but make 
use of domestic resources. 
           Studies like Chowdhury (2001), as well as Pattillo et al. 
(2002), and Cordella et al. (2005), including Ekanayake and 
Chatrna (2010), supported the none positive effect on economic 
growth. Contrary to this, capital inflows were found to have a 
positive impact on economic growth. 
           Rehman et al. (2016), included all variables of foreign 
capital inflow as the study analyzed the impact of these variables 
on economic growth covering a period of 24 years from 1990 to 
2013. A total of 21 countries from the developing world were 
used. Both short run and long run analysis was done using pooled 
mean group estimation and panel unit root test. The findings 
from the analysis show that net official development assistance 
and net external debt impact economic growth negatively and 
significantly. There is a positive and significant impact in the 
long run for the case of net remittances and FDI on economic 
growth. The study recommends that it is necessary to allocate 
foreign resources efficiently and effectively.  
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Considering remittances, Chowdhury (2016), examined the 
influence of remittances on economic growth for 33 developing 
countries for a period of 33 years from 1979 to 2011. Different 
levels of financial development were considered while 
employing dynamic panel estimation. It was found out that 
financial development cannot substitute nor complement growth 
of remittance nexus. Even though remittances promote economic 
growth, financial variables’ influence is insignificant.  
           More developed systems of finance may have a more 
attraction on remittances even though the interaction effect of 
remittances and financial development does not enhance 
economic growth. Even other Studies such as Paul et al. (2011), 
Bayar (2015), and Karamelikli and Bayar (2015), show that 
remittances which are one of the major tools used to promote 
economic growth have a positive influence on economic growth.  
 
2.4 Critique of Existing Literature Relevant to the Study 
           Many of the studies that have been done in this area are 
those which have been done in isolation even though some have 
considered effect of foreign inflows on the economic growth. For 
instance a study by Ocharo (2013), investigated the effect of 
private capital inflows on the economic growth of Kenya. The 
author determined to consider only private capital inflows but not 
capital inflows in general. The effect of private capital inflows on 
economic growth may give totally different results to the results 
which will have been realized if total capital inflows were 
considered.  
           Studies that considered total foreign inflows on the 
economic growth include Raza et al. (2011), in Pakistan covering 
a period of between 1985 and 2010, Rehman et al. (2016), for 21 
developing countries covering a period of between 1990 to 2013 
and Beatrice et al. (2017), in Kenya that used panel data and 
covered a period of between 2000 and 2015. It is evident that in 
these studies, it is either one country that is considered or a group 
of many countries. The result that may be achieved when many 
countries are used may not be the same as to when one country is 
being considered. This is possible since a certain negative or 
positive effect in one country may cancel the effect in another 
country and at the end of the day a wrong conclusion can be 
made regarding those countries in general. It is possible that a 
wrong assumption can be made. 
           Other studies that have been done in isolation 
include:Were (2001), in Kenya and Okon (2017), in Nigeria that 
examined the effect of foreign debt on economic growth of their 
respective countries. Asiedu (2014), and Ekanayake and Chatrna 
(2010), considered foreign aid, Szkorupová (2014), in Slovakia 
considered economic growth, exports and FDI, Rahman (2015), 
and Hlavacek et al. (2016), considered foreign direct investment 
only and many others that have also been done in isolation. 
 
2.5 Research Gaps 
           Studies that have been done in this area have considered 
both developing and developed world. Some of them have 
considered a group of many countries using panel data and some 
of them have considered just one country using time series data. 
When many countries are being considered, a general conclusion 
is being made and when one country is being considered, a 
specific conclusion is being made. It is evident that in all of these 

studies, a small group of countries have not been considered 
more especially from East Africa. 
           Researchers have attributed economic growth partially to 
capital flows but it is not clear which flow contributes most to 
economic growth, as many studies have researched on one inflow 
and not all in one model. Also studies have also shown that there 
is contradicting results in different countries and in different 
regions. For instance most of the results in the developed world 
always contradict those realized in the developing world.  
           Since there is limited studies on the effect of foreign 
inflows in East Africa and also it is not clear which inflow affects 
the economy most, hence causing the different rates of economic 
growth. This study intends to fill these gaps by considering all 
the member countries in East Africa. The study is also going to 
consider all foreign inflows in one model to examine which one 
affects the economy most. 
 

III. RESEARCH METHODOLOGY 
3.1 Introduction 
           The chapter captures the study’s research design as well as 
target population, sampling technique, sample size, data 
collection instrument, data collection procedure, data analysis, its 
presentation and diagnostic tests. 
 
3.2 Research Design 
           Research design is described as a detailed outline on how 
an investigation takes place. According to Cooper (2011), a 
research design consists of a blue-print purposely for collection 
exercise, measurement and data analysis. Causal type of research 
design was therefore used so as to realize the objectives of the 
study. This research design was appropriate because it identified 
the cause and effect variables as well as identifying the nature of 
cause-and-effect relationship between foreign inflows and 
economic growth. This is the same research design that was used 
by Benati (2015) to identify the trade-off between inflation and 
unemployment and therefore despite of its weaknesses, it was 
deemed to be appropriate in this study. This research design also 
allows for systematic selection of subjects since it is associated 
with greater levels of internal validity. 
 
3.3 Target Population 
           Population is a complete set of individuals, cases of 
objectives with some common observable characteristics 
(Lawson, 2012). The target population for this study was the 
entire East African economy for the period of 27 years from 
1990 to 2016. This period was selected since it was a period of 
time when the countries of East Africa had witnessed a huge 
increase in foreign inflows and that data for all countries was  
available. 
 
3.4 Sampling Technique 
           Purposive sampling technique was used in this study. The 
technique involved a deliberate selection of some specific units 
of the entire universe so as to form a representation of the entire 
population. This technique was significant in this study since it 
helped the researcher to come up with specific periods whereby 
unique events happened such that analysis is done accordingly. 
The period chosen was between 1990 and 2016. 
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3.5 Sampling Size 
           A sample is a representation of the element of target 
population that consists some of the elements of that population 
(Cooper & Schindler, 2006). A sample size refers to the number 
of units that are chosen from the gathered data to represent the 
entire population. Sampling therefore gives a representation of 
the population such that when a unit is selected, a conclusion can 
be drawn on the entire population. Time series data will be used 
in this study covering a period from 1990 to 2016 will be used to 
analyze the effect of foreign inflows on economic growth in East 
Africa. 
 
3.6 Data Collection Instrument 
           Secondary type of data was relied upon in the whole of 
this study. Secondary data collection sheet was developed with 
all variables to be used in this study included. All of these 
variables corresponded to the respective years from 1990 to 
2016. This tool was appropriate since the data of interest which 
was used was time series data. The causal relationship between 
the dependent and independent variables were arrived at after the 
analysis was done using E-views Statistical software. 
 
3.7 Data Collection Procedures 
           Desk study was employed as the main method of data 
collection. Since secondary data refers to data which is being 
extracted from published documents of a given source, the data 
was therefore obtained from World Bank’s data base. Secondary 
data was appropriate for this study since the economic variables 
that were under study are those which were supposed to have 
been observed and published for a continuous number of years.  
It is also difficult and expensive for a researcher to collect data 
covering a large area such as the entire economy of a country and 
to solve this problem, secondary data was used since it provided 
both large and quality databases. 
 
3.8 Data Analysis and Presentation 
3.8.1 Data Analysis 
           This consists of the process of cleaning, inspecting, and 
transforming as well as modeling of data with an aim of 
discovering required information in giving suggestions on 
conclusions as well as supporting decision making (Serakan, 
2006). After the collection of raw data, the data will be modified 
and various diagnostic tests done on it before it is taken for 
analysis. Eviews statistical software will be used in the analysis 
process.  
           Multiple regression was used to determine the effect of 
foreign inflows on the economic growth of East Africa. Abala 
(2014) and Niazi et al. (2011), used this model with few 
adjustments on the variables used. In this study, Economic 
Growth of East Africa will be the dependent variable whereas 
Net Exports, Foreign Debt, Foreign Aid, Remittances and 
Foreign Direct Investment will be the independent variables. The 
model was therefore given as: 

.................................................
...............................3.1 
With the inclusion of the error term, the equation can be written 
as: 

......................................3.2 
Where; 

=Economic Growth at time t proxies by annual percentage 
change in real GDP 

=Foreign Debt at time t. 
= Foreign Aid at time t. 
= Foreign Direct Investment at time t. 

 = Remittances at time t. 
ε= Stochastic error term. 
 
           The regression coefficients , , ,  and will be 
estimated whereby  is the constant,  is foreign debt 
coefficient,  is the foreign aid coefficient,  is the foreign 
direct investment coefficient and  is the coefficient of 
remittances. 
           In the equation EG is a Percentage change of the gross 
domestic product over a one year period, FD is a percentage 
change of foreign debt over a one year period, FA is a percentage 
change of foreign aid over a one year period, FDI is measured is 
a percentage change of foreign aid over a one year period and 
REM is a percentage change of remittances over a one year 
period. But the study used the absolute figures of the variables 
but not the rates. 
           It is hypothesized that increase in foreign aid, foreign 
debt, foreign direct investment and remittances will increase the 
economic growth of East Africa. measures the change in 
economic growth when all other variables equals to zero, , 
measures the change in economic growth when foreign debt 
growth rate changes by a unit given that all other variables are 
kept constant, measures the change in economic growth when 
foreign direct investment growth rate changes by a unit given 
that all other variables are kept constant, ,measures the change 
in economic growth when foreign aid growth rate changes by a 
unit given that all other variables are kept constant and 

measures the change in economic growth when remittances 
growth rate changes by a unit given that all other variables are 
kept constant. 
           Equation 3.2 was estimated using the Ordinary Least 
Squares method since assumptions of OLS such as linearity in 
parameters, random drawing of observations, zero conditional 
mean and homoscedasticity are all satisfied.  
 
3.8.2 Data Presentation 
           The Findings from data analysis were presented in graphs 
and tables. Various descriptive statistics like mean and standard 
deviation were also used to present the findings including the 
correlation and regression analysis. 
 
3.9 Diagnostic Tests 
           The following tests were done: 
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3.9.1 Normality Test 
           The purpose for this test was to ensure that data used for 
various variables was distributed normally with a zero mean and 
constant variance. Jarque- Bera statistic was used since it is taken 
to be simple but always  applicable at times when secondary time 
series data is employed. The null hypothesis stated that the 
population is distributed normally, against the other alternative 
hypothesis which stated that it is not normally distributed. The 
null hypothesis is rejected if the p-value is less than the already 
identified level of significance and therefore conclude that data 
are not taken from a normal population. You cannot reject the 
null hypothesis if the p-value is not less than the already 
identified level of significance.  
 
3.9.2 Multicollinearity 
           Multicollinearity is said to take place when two 
independent variables have a near perfect relationship. It was 
tested by running a correlation between the independent 
variables. The null hypothesis to be tested was that there is no 
perfect correlation between the independent variables. 
 
3.9.3 Autocorrelation 
           Autocorrelation refers to the similarity degree that exist 
between a given time series data and its lagged version over 
successive time periods or intervals. Presence of autocorrelation 
needs to be tested using the Durbin Watson test. It is a statistic 

which lies between 0 and 4. If a value of 2 is realized in a 
sample, then it means that there is no autocorrelation. The null 
hypothesis for Durbin Watson test is H0 if there is no first order 
autocorrelation and H1 if first order correlation exists.  
 

IV. RESEARCH FINDINGS AND DISCUSSIONS 
4.1 Introduction 
           The chapter presents analysis of data, results, 
interpretation and study discussion . It begins by outlining 
diagnostic tests that were carried out and then gives the model 
results. 
 
4.2 Diagnostic Tests 
           Diagnostic tests carried out include descriptive statistics 
summary, granger causality tests, unit root tests, ramsey-reset 
test, heteroscedasiticity test, recursive coefficient estimates test 
and chow forecast test 
 
4.2.1 Descriptive Statistics  
           The various descriptive statistics that were analyzed 
include mean, median, maimum and minimum  value, standard 
deviation, total value as well as the sum squared deviation. 
 

 
Table 1 Descriptive Statistics Summary 

 
 GDP FD FDI FA REM 
Mean 3.27E+13 5.90E+13 7.52E+11 7.48E+10 2.94E+11 
Median 2.47E+13 4.34E+13 5.92E+11 6.00E+10 1.89E+11 
Maximum 6.22E+13 1.29E+14 2.27E+12 1.24E+11 6.74E+11 
Minimum 1.58E+13 1.94E+13 9.13E+10 3.67E+10 1.14E+11 
Std. Dev. 1.48E+13 3.41E+13 6.24E+11 3.02E+10 1.84E+11 
Jarque-Bera 3.368510 3.934594 3.044236 3.644441 4.590353 
Sum 9.49E+14 1.71E+15 2.18E+13 2.17E+12 8.52E+12 
Sum Sq. Dev 6.15E+27 3.25+28 1.09E+25 2.55E+22 9.49E+23 
Observations 27 27 27 27 27 
 
Table 1. Presents various descriptive statistics as given by the eviews statistical software. The data ranges from 1990 to 2016. The 
observations in total for each variable was 27. The average for the gross domestic product was found to be 3.27*10^13with a standard 
deviation of 1.48*10^13 and 6.22*10^13 US dollars and 1.58*10^13 US dollars as the maximum and minimum values respectively. 
Its median value was found to be 2.47*10^13 US dollars. In case of foreign debt, foreign direct investment, foreign aid and 
remittances, their respective means are 5.90*10^13, 7.52*10^11, 7.48*10^10 and 2.94*10^11 US dollars. Their respective standard 
deviations are 3.41*10^13, 6.24*10^11, 3.02*10^10 and 1.84*10^11. In case of maximum and minimum values, they are as presented 
on Table 1. 
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Figure 3: Variable Trend from 1990 to 2016 

 
           Figure 3 presents the trend of the variables that were used in the study namely; gross domestic product, foreign debt, foreign 
direct investment, foreign aid and remittances. It is evident that the variables shows an increasing trend from 1990 to 2016. For 
instance in 1990, the value for gross domestic product is 16,904,767,616,400.80 but in 2016 it increased to 71,968,122,435,965.90. 
The trend is the same for the rest of the other variables. 
 
4.2.2 Granger Causality Test 
           Granger causality test can be computed using various softwares but this study employed eviews statistical software. The 
purpose for this test was to show the relationship direction between variables that were used in the study like gross domestic product, 
foreign debt, foreign aid, foreign direct investment, and remittances. The null hypothesis which stated thatone of the variables does not 
granger cause another variable is not accepted in case the p-value for the effect of one variable on another is not more than 0.05. If it is 
not less than 0.05 then it is not accepted but if it is no more than 5.00 percent it is accepted. 
 

Table 2: Granger Causality Test Results 
 
Null Hypothesis Obs F-Statistics Prob. 
FD Granger causes not GDP 27 0.82375 0.4508 
GDP Granger causes not FD 27 2.74088 0.0847 
GDP Granger causes not FD 27 3.18224 0.0594 
GDP Granger causes not FDI 27 1.75782 0.1939 
FA Granger causes not GDP 27 1.00698 0.3802 
GDP Granger causes not FA 27 2.31966 0.1199 
REM Granger causes not GDP 27 0.81920 0.4527 
GDP Granger causes not REM 27 5.98388 0.0078 
FDI Granger causes not FD 27 1.17408 0.3262 
FD Granger causes not FDI 27 1.11811 0.3433 
FA Granger causes not FD 27 2.50716 0.1026 
FD Granger causes not FA 27 0.76701 0.4755 
REM Granger causes not FD 27  1.48823 0.2459 
FD Granger causes not REM 27 2.11318 0.1428 
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FA Granger causes not FDI 27  2.75115 0.0840 
FDI Granger causes not FA 27 1.47570 0.2486 
REM Granger causes not FDI 27  1.53025 0.2369 
FDI Granger causes not REM 27 3.61850 0.0423 
REM Granger causes not FA 27 1.92735 0.1674 
FA Granger causes not REM 27 3.31520 0.0535 

 
           Table 2 shows that the p-value one variable’s effect on another is not less than 0.05. The null hypothesis that one of the 
variables granger causes not another variable cannot be therefore rejected. 
 
4.2.3 Multicollinearity Test 
           Multicollinearoty test was carried out so as to test whether the independent variables correlate with each other. Regression is 
not possible in case there is perfect correlation between one variable and the other variable. 
 

Table 3: Correlation Matrix 
 

 FD FDI FA REM 
FD 1.000000 0.871188 0.941889 0.987558 
FDI 0.871188 1.000000 0.853084 0.846007 
FA 0.941889 0.853084 1.000000 0.950254 
REM 0.987558 0.846007 0.950254 1.000000 

 
           Multicollinearity is realized when the correlation coefficient is more than 0.8 in absolute terms. When that is the case a variable 
with the highest p-value is dropped. In our case even though the correlation coefficients are more than 0.8 in absolute terms, 
regression analysis was possible and since the objective of the study was just to show the effect of foreign inflows on gross domestic 
product, the researcher decided to use all  the variables. The findings contradicts with the findings of Rahman (2015), that there is 
none positive correlation between economic growth and FDI. Since our FDI relates positively with Economic growth. 
 
4.2.4 Stationality Test 
           Unit root tests were used to test for stationality of the variables while employing the ADF tests with lag length selection based 
on the criterion of Schwarz Info (SIC). The variable is stationary if its p-value is not more than 0.05 and t-Statistic not less than 2.0 in 
absolute figures. 
 

Table 4: Stationality Test Results 
 

Variable t-Statistic (critical value 
at 5% level) 

Prob Stationality Level 

 Gross domestic product -4.7819 0.0041 First differencing 
Foreign debt -7.3913 0.0000 Second differencing 
Foreign direct investment -6.3194 0.0001 Second differencing 
Foreign aid -6.6743 0.0001 Second differencing 
Remittances -7.2282 0.0000 Second differencing 

 
           Table 4 shows that with the exception of gross domestic product which was stationary at the first level differenceing, the other 
variables were stationary at second differencing since the respective p-values are less than 0.05 and t-statistic more than 2 in absolute 
terms. 
 
4.2.5 Normality Test 
           The test is done purposely to find out the normal distribution of the. To conclude that the residuals are normally distributed, the 
Jarque- Bera statistic has to be insignificant and at the same time the histogram be bell-shaped. 
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Figure 4: Bell shaped histogram 
 

           It is evident from Figure 4 that the histogram is bell shaped and the p-value is less than 0.05. It is therefore concluded that the 
residuals are normally distributed thus giving viable results. 
 
4.2.6 Heteroscedasticity Test 
           This test is done so as to determine whether the error term’s variance which appears in the population regression functions are 
the same. The results were presented as in Table 5 using the Breusch-Pagan-Godfrey test. 
 

Table 5: Heteroscedasiticity Test Results 
 

F-Statistic 2.547176 Prob. F (4,24) 0.0655 
Obs *R –Squared 8.642400 Prob. Chi-Square(4) 0.0707 
Scaled explained SS 9.418866 Prob. Chi-Square(4) 0.0514 

 
           There is no heteroscedasiticity if the p-value is more than 0.05. In this case the p-value is 0.0514 which is more than 0.05. 
 
4.2.7 Ramsey Reset Test  
           The essence of this test is to test the specification errors which may exist in the model. They include: correlation that may exist 
between the disturbance term and explanatory variables, incorrect functional form and omission of one of the variables . If the p - 
value is not more than than 5.0 percent level of significance level,  the null hypothesis is rejected and the conclusion is made that the 
model is well specified. The p - value in this case is not less than 5.0 percent level of significance and therfore then the null hypothesis 
is not rejected and the conclusion is made that the model is misspecified.  
 

Table 6: Ramsey Reset Test Results 
 

 Value df Probability 
t-statistic 2.689127 23  0.0131 
F-statistic 7.231405 (1, 23) 0.0131 
Likelihood ratio 7.928225  1 0.0049 

 
Table 6 shows that the p-value is less than 0.05 and therefore the model is said to be well specified. 
 
4.2.8 Chow Forecast Test 
           This test was carried out to show the stability of the coefficients in a regression model said to be multiple splitting data using 
break points. This test tests whether structural changes exist in the model. The null hypothesis which is being tested states that no 
structural change that exist in the coefficients. The null hypothesis will not  be accepted in case the p - value is not more than 0.05. 
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Table 7: Chow Forecast Test Results 
 
 Value df Probability 
F-statistic 8.789812 (17, 7) 0.0036 
Likelihood ratio 90.09366 17 0.0000 

 
The null hypothesis is not accepted since the p-value is not more 0.05. 
 
4.2.9 Recursive Coefficient Estimates Test 
           This test was employed to test whether there is variable stability. It makes it possible to trace out evolution of the estimates for 
any of the coefficients as data sample which was employed in the process of estimation increases. There are two standard error bands 
of the estimated coefficients. If the blue line lies between the two red lines, then that is an indication that there is stability but if it goes 
outside the two red lines then that one indicates that there is instability.  
 

-15

-10

-5

0

5

10

15

94 96 98 00 02 04 06 08 10 12 14 16

CUSUM 5% Significance  
 

Figure 5: Variable Stability 
 
           It can therefore be concluded that there is stability since the blue line lies betweem the two red lines. 
 
4.3 Regression Results 
           The general objective of the study was to examine the effect of foreign Inflows on economic growth of East Africa member 
counries. The study therefore intended to  determine the effect of foreign direct investment on the economic growth of East Africa 
member countries, to investigate the effect of remittances on the economic growth of East Africa member countries, to find out the 
effect of foreign debt on the economic growth of East Africa member countries and to examine the effect of foreign aid on the 
economic growth of East Africa member countries. 
 

Table 8: Regression Coeficients 
 

Variable Coefficient Std. Error t-Statistic Prob.   

Foreign debt 0.264002 0.106239 2.484980 0.0203 
Foreign direct investment 2.572245 1.858932 1.383722 0.1792 
Foreign aid 64.18821 58.54585 1.096375 0.2838 
Remittances 12.86648 20.06682 0.641182 0.5275 
Constant 6.64E+12 2.17E+12 3.058937 0.0054 

 
           Gross domestic product of East Africa member countries 
depends on foreign debt, foreign direct investment, foreign aid 
and remittances. It was found out that only the constant value of 

the foreign debt coefficient were said to be significant since they 
had a p – value of less than 0.05 and their t-statistic of more than 
2.0 in absolute terms. The coefficients of the other variables are 
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insignificant as it was found out that their p – values are more 
than 0.05 and t-statistic less than 2.0 in absolute terms. The 
findings contradicts studies of  Vihn (2009), Who found out that 
Investments had positive and statistically significant 
coefficient.who found that portfolio investment had a positive 
and statistically significant coefficient. 
           Given that all other factors are kept constant, gross 
domestic product increases by 0.264002 units when foreign debt 
increases by one unit. Gross domestic product also increases by 
2.572245 units when foreign direct investment increases by one 
unit given that all other factors are kept constant. Increase in 
foreign aid and remittances also by one unit also leads to an 
increase in gross domestic product by 64.18821 units and 
12.86648 units respectively given that all other factors are kept 
constant. In case foreign debt, foreign direct investment, foreign 
aid and remittances equals to zero, gross domestic product is 
6.64*10^12 units. It is evident that 96.097 percent of the changes 
in the independent variables (foreign debt, foreign direct 
investment, foreign aid and remittances) is explained by the 
dependent variable (gross domestic product) since adjusted r 
squared is 0.960972. 
 
4.4 Discussion of the Findings 
           The study findings reveal that there is no serial correlation 
between the variables and that they do not granger cause one 
another according to the correlation and granger causality tests 
that were carried out. With the exception of gross domestic 
product which was stationary at first difference, all other 
variables (foreign debt, foreign direct investment, foreign aid and 
remittances) were found to be stationary at second order 
differencing. Other diagnostic tests also indicate that data which 
was used in the study as well as the employed model were all 
suitable in the analysis process.  
           It was found out that all the independent variables that 
were used in the study relate positively with gross domestic 
product even though it is only the effect of foreign debt which is 
found to be significant. The positive and significant effect of 
foreign debt on gross domestic product shows that money 
borrowed from outside countries is invested in viable projects 
whose return is more than the principal amount to be paid 
together with interest.  
           The positive effect of foreign direct investment on gross 
domestic product of East Africa member countries also is an 
indication that foreign investors leave much of the proceeds of 
their investmet in the invested countries than what they transfer 
to their countries which contributes to increase in gross domestic 
product. The effect is not significant and indication that what is 
left in the invested countries is not such substantial. It is also 
evident that effect of foreign aid on gross domestic product  is 
positive even though it is not significant. This implies that money 
given as foreign aid is also well invested in viable projects whose 
returns are more than the cost incurred in coming up with such a 
project. If given in substancial amounts, the effect may turn out 
to significant. The same positive and insignificant effect is also 
in the case of remittances.  
           Remittances which are usually given in foreign 
denominated currencies increase the level of foreign currency in 
the member countries. Foreign currencies are used to pay for 
imports imported to member countries which otherwise will have 

cost more in case there were no such foreign currencies. This in 
the long run increases gross domestic product. The constant 
value shows that there are other factors that contributes to 
increase in gross domestic product of East Africa member 
countries whose effects are significant a part from foreign debt, 
foreign direct investment, foreign aid and remittances. 
 
4.5 Hypothesis Testing 
           The test for the hypothesis was carried out by running a 
regression analysis using multiple Ordinary Least Squares.The 
null hypothesis was; foreign debt, foreign direct investment, 
foreign aid and remittancesdo not have a combined significant 
effect on the economic growth of East Africa member 
countries.It was found that  F-statistic was 173.3569 and the p-
value for the F-statistic was 0.0000.This is an indication that the 
null hypothesis was rejected implying that foreign debt, foreign 
direct investment, foreign aid and remittances have a combined 
significant influence on economic growth of the East African 
member countries.  
 

V. SUMMARY, CONCLUSION AND 
RECOMMENDATIONS 

5.1 Introduction  
           This chapter gives the summary based on the research 
findings as well as the conclusion of the study andpolicy 
implications. Suggested areas for further study have also been 
presented.  
 
5.2 Summary 
           Most studies on foreign inflows and economic growth 
have heavily focused on FDI as the only variable . The research 
have neglected other variables such as foreign debt, remittances, 
foreign aid and next exports making it difficult to know which 
inflowaffects economic growth most. Since there is limited 
studies on the effect of foreign inflows in East Africa and also it 
is not clear which inflow affects the economy most, this study 
will look into effects of foreign inflows on economic growth in 
East Africa. 
 
5.2.1 Foreign Direct Investment 
           The effect of foreign direct investment on gross domestic 
product of East Africa member countries was also found to be 
positive and and statistically insignificant. This is evidenced 
from the fact that its p-value is 0.1792 which is more than 0.05 
and t-statistic value of  1.8589 which is less than 2 in absolute 
terms. This correlates with what ( Hlavacek et al, 2016) 
mentioned in chapter 2 after he carried out comparative analysis 
on FDI and GDP for countries in Eastern and Central Europe. 
           This implies that the gross domestic product increases by 
an significant value of 2.572245 units when foreign direct 
investment increases by a unit assuming that all other factors are 
kept constant. By Foreign Direct Investment being positive on 
GDP shows that FDI plays an important role in contributing into 
economic growth of East Africa Member Countries. 
 
5.2.2 Remittances 
           It is also evident that the effect of remittances on gross 
domestic product of East Africa member countries is positive but 
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statistically insignificant. This is the case since  its p-value is 
0.5275 which is more than 0.05 and t-statistic value of  0.641182 
which is less than 2 in absolute terms.  
           This implies that the gross domestic product increases by 
an insignificant value of 12.86648 units when remittances 
increases by a unit assuming that all other factors are kept 
constant. From the study it is evident that economic growth is 
affected by remittances, this maybe attributed to how many 
citizens of East African countries working in developed countries 
remit to their familes in their home countries. 
 
5.2.3 Foreign Debt 
           Descriptive statistics reveal that foreign debt is more 
volatile followed by gross domestic product, foreign direct 
investmet, remittances and foreign aid. The effect of foreign debt 
on gross domestic product of East Africa member countries was 
found to be positive and and statistically significant. This is 
evidenced from the fact that its p-value is 0.0203 which is less 
than 0.05 and t-statistic value of 2.48498 which is more than 2 in 
absolute terms.  
           This implies that the gross domestic product increases by 
a significant value of 0.264002 units when foreign debt increases 
by a unit assuming that all other factors are kept constant. 
 
5.2.4 Foreign Aid 
           On the same note, the effect of foreign aid on gross 
domestic product of East Africa member countries was found to 
be positive and statistically insignificant. This is evidenced from 
the fact that its p-value is 0.2838 which is more than 0.05 and t-
statistic value of  1.096375 which is less than 2 in absolute terms.  
Implying that the gross domestic product increases by an 
insignificant value of 64.18821 units when foreign aid increases 
by a unit assuming that all other factors are kept constant. 
 
5.3 Conclusion 
5.3.1 Foreign Direct Investment 
           The study concludes that the effect of foreign direct 
investment on gross domestic product of East Africa member 
countries is positive and statistically insignificant. It therefore 
implies that if froreign direct investment increases, gross 
domestic product also increases insignificantly and it decreases 
insignificantly in case foreign direct investment decreases, given 
that all other factors are kept constant. Hence it is one of the 
foreign inflows which affect economic growth 
 
5.3.2 Remittances 
           From the study a conclusion can be drawn that the effect 
of remittances on gross domestic product of East Africa member 
countries is positive and statistically insignificant.Implying that if 
remittances increases, gross domestic product also increases 
insignificantly and it decreases insignificantly in case remittances 
decreases, given that all other factors are kept constant.  
 
5.3.3 Foreign Debt 
           The study concludes that the effect of foreign debt on 
gross domestic product of East Africa member countries is 
positive and statistically significant. It therefore implies that if 
foreign debt increases, gross domestic product also increases 
significantly and it decreases significantly in case foreign debt 

decreases, given that all other factors are kept constant and if 
properly invested.  
 
5.3.4 Foreign Aid 
           Lastly the study concludes that the effect of foreign aid on 
gross domestic product of East Africa member countries is 
positive but statistically insignificant. It therefore implies that if 
froreign aid increases, gross domestic product also increases 
insignificantly and it decreases insignificantly in case foreign aid 
decreases, given that all other factors are kept constant.  
 
5.4 Policy Recommendations 
           The study recommends that more external borrowing be 
done on condition that borrowed funds are well invested in viable 
projects whose returns is far above the principal and the interest 
to be paid.  
           The governments of the respective countries should 
increase funds set aside for promotions done abroad on East 
Africa’s conducive environment to invest. By so doing more 
foreign investments will be directed to the country which will 
lead to the realization of significant effect on gross domestic 
product.  
           The governments of the respective countries should also 
seek for more aid from abroad and ensure that those funds which 
have been received are well invested with minimal wastage so as 
to increase the returns which will translate to significant positive 
effect on gross domestic product. 
           Also the governments of the respective countries should 
encourage their citizens at the diaspora to increase remittances in 
their countries since it has been found to have a positive effect on 
gross domestic product. By so doing the significant effect may be 
realized at the of the day. 
 
5.5 Areas for Further Study 
           More studies need to be done on this area more especially 
in East Africa member countries to find out the other factors that 
must have an effect on the gross domestic product. This is 
necessary since it was found out the study that there is a 
significant constant value even if the other variables were zero.  
           Since there is no any other study that has been using the 
same variables on gross domestic product in the East Africa 
member countries in the short run, the study advises the same 
study to be done but now in the short run. As the study employed 
ordinary least squares method as a method of estimation, other 
estimation methods may be explored and compare the results in 
future studies 
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Abstract- The research sought to investigate the effect of product 
innovation factors on financial performance of deposit taking 
saccos in Nairobi City County, Kenya. Despite the significance 
of product innovation, the effect of product innovation factors on 
financial performance is still misunderstood. Therefore the study 
sought to investigate the effect of product innovation factors on 
financial performance of deposit taking saccos in Nairobi City 
County, Kenya. The independent variables were branch 
networks, products’ range, product location and product cost 
while the dependent variable was the financial performance of 
deposit taking saccos in Nairobi City County, Kenya. The study 
used descriptive research design. The study population was the 
30 deposit taking saccos in Nairobi City County, which have 
been operating between 2013 and 2017. A census study of the 30 
deposit taking Saccos was conducted. The study used purposive 
sampling to pick 3 respondents per Sacco which translated to a 
total of 90 respondents. Semi-structured questionnaires were 
used to collected primary data while secondary data was 
collected from published financial statements pertaining 
information which relates to the dependent variable, financial 
performance. The study established that branch network, product 
range, product location and product cost had a significant direct 
relationship to financial performance of deposit taking saccos in 
Nairobi City County, Kenya. 
 
Index Terms- branch network, product range, product location, 
product cost, financial performance 
 

I. INTRODUCTION 
he banking sector in Kenya is witnessing changes based on 
the different innovations on the products, services, 

processes, systems, business models, technology, governance and 
regulations. Nyathira (2012) observed that in the past few years 
the financial sector in Kenya has gone through major changes 
and numerous new financial systems have come into place. With 
the recent innovations in the financial market and more so 
banking SACCO’s in Kenya, the whole industry has been 
transformed through enhancement of efficiency and 
effectiveness. 
          Financial innovations are adopted by SACCOs as 
competitive strategy to surpass its rivals and presumed as vital 

means to remain in existence in the ever changing financial 
sector so as to attain its objectives, retain success and improve its 
performance in the aggressive business environment. SACCOs 
must take up new innovative means to fund their undertakings 
instead of depending on the members’ deposits (Maorwe, 2011) 
and embrace exceptional innovative practices that ensure 
sustainability and growth while attaining competence in all 
operational levels (Mutuku, 2014). 
          Al-Wabal and Al-Samadi (2011); Gutu (2014) and 
Khrawish and Al-Sa’di (2011) have done research on finance 
innovation in developing countries like Jordan, India, Romania 
and Pakistan. They found that application of electronic banking 
reduces operational costs and leads to increased profits in banks. 
The cost of setting up internet banking and other electronic-based 
products is covered within a relatively short time once these 
innovations are in operation. This has encouraged such 
innovations in third world countries. However, it is necessary to 
expand the customer portfolio if we are to have increased bank 
performance (Sumra et al., 2011). 
          In Nigeria, product quality and product mix or product line 
is directly and strongly correlated with the profitability of firms, 
customer loyalty and sales volume (Nwokah et al., 2009).  In 
Rwanda, mobile banking, visa/ debit card payment, ATM, 
electronic cheque payment, pay direct,  among other electronic 
banking tools have a notable effect on the financial performance 
of banks because they increase: return on loans and equity, return 
on investment, profitability, bank assets and raise the quality of 
bank management (Asia, 2015). 
          In Kenya, the efficiency of the financial sector is vital for 
the country to realize its vision 2030 (GoK, 2008). The key 
financial pillars of efficiency, stability and access can fully be 
met by fully embracing financial innovation for the country to 
meet its targeted economic growth (Muiruri, 2014). Central Bank 
of Kenya (2013) notes that there have been various innovations 
in Kenya which include: electronic fund transfers, real transfer 
gross settlement, mobile baking, internet banking telephone 
banking and servicing of utility.  
          Ndeta (2016) assessed how financial performance of 
deposit taking Saccos in Western Kenya is affected by electronic 
banking and discovered a feeble direct link in embracing 
electronic banking and financial performance of DTS but a solid 
positive affinity exists between DTS liquidity and DTS capital 
adequacy. Consequently it is important for Sacco management to 
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be rational when adopting innovations such as e-banking and 
work methods that enhance efficiency to ascertain maximum 
benefit with minimum cost. Saccos can use electronic banking to 
promote customer service delivery which may enhance 
membership mobilization 
          Financial innovations are adopted by SACCOs as 
competitive strategy to surpass its rivals and presumed as vital 
means to remain in existence in the ever changing financial 
sector so as to attain its objectives, retain success and improve its 
performance in the aggressive business environment. SACCOs 
must take up new innovative means to fund their undertakings 
instead of depending on the members’ deposits (Maorwe, 2011) 
and embrace exceptional innovative practices that ensure 
sustainability and growth  while attaining competence in all 
operational levels (Mutuku, 2014). Ongwen (2015) argues that 
product innovations in Kenya positively affect financial 
performance. 
          Over 50% of all cooperatives in Kenya are Sacco’s. 
According to Onduko (2013), Saccos, as financial organizations, 
have a key role in financial intermediation in the financial terrain 
in Kenya majoring mostly on personal growth. Saccos are 
prominent for mobilizing savings and giving loans to members 
for corporate and personal growth (Onduko, 2013). Just like 
commercial banks, Saccos take deposits from particular people 
and make profits by charging high interest rate when they use the 
deposits to give loans. 
          The Sacco Societies Act (2008) controls Saccos’ 
registration in Kenya. The Sacco Societies Regulatory Authority 
(SASRA) licenses, regulates and promotes Saccos as per the Act 
(2008). This Act also gives the least operational essentials and 
the important measures to be undertaken by deposit taking 
Saccos to minimize risk while ensuring stability of the Saccos 
funds. There are two classifications of Saccos: Deposit taking 
Saccos (DTS) and the non-deposit taking Saccos. DTS provide 
members with the basic banking services which include savings 
and credit services. DTS accept deposits, offer payment services 
and FOSA. FOSA means front office service activities, they are 
among the Saccos’ banking undertakings that are licensed by 
SASRA, whose objective is to upgrade customer services, reduce 
costs and guarantee smooth running of Saccos (SASRA Report, 
2014). Usually, Saccos start operating as non-DTS and grow to 
DTS where they are in a position to offer various financial 
services to members (Kenya Financial Stability Report, 2014). 
There are more than 2000 Saccos in Kenya with only 186 
registered Saccos by SASRA and which are authorized to 
conduct front office service operations (FOSA).  Only 30 of them 
are located in Nairobi County (Appendix III). In this study, the 
performance of deposit taking Saccos will be determined by 
looking at its profitability which will be evaluated using return 
on asset (ROA). 
          Deposits taking Saccos in Kenya have always straggled to 
keep pace with this ever changing technology with some of the 
Saccos collapsing and others operating under losses (Sum & 
Memba, 2016). Long lines due to increased membership, 
transaction error, and insecurity and network failures are the 
common challenges in the operation of Saccos (Smith, 2013).  
          According to the Cooperative Development and Marketing 
Conference report (2010), in Kenya there are over 5200 
registered Saccos who house a total of more than 5.6 registered 

members. Fin Access (2012) reports that more than 81% of 
Kenyans rely on Saccos to access financial services in Kenya. 
However, the total number of Saccos which have been registered 
with SASRA stands at 186 and there are only 39 Saccos 
registered with SASRA in Nairobi County.  
          Whilst it has been heavily researched on the Sacco services 
and financial innovations and how they interchangeably affect 
financial performance, there exist gaps on the actual factors 
which are behind such an effect. Kamakia (2014) renders that 
various features relating to product innovation and 
competitiveness such as branch networks, range of products, 
location, cost (charges), bank reputation, innovation and 
customer service affect financial performance in Kenya. 
However, it is not clear in which direction these factors affect 
product innovation and whether such effect translates to financial 
performance. If challenges from product innovation factors are 
revealed and mitigated, companies will be more willing to adopt 
product innovation and there will be growth in their financial 
performance (Kamakia, 2014).   
          Many studies have concentrated on the various innovations 
such as online banking, mobile banking and agency banking 
(Ngumi, 2013; Mugane, 2015; Munywoki, 2009; Nyathira, 2009; 
Akhisar, Tunay & Tunay, 2015; Ngari & Muiruri, 2014) while 
others have also concentrated on the different forms of financial 
innovations such as product innovations, process innovations and 
institutional innovations (Kibugo, 2016) thereby leaving the 
product innovation factors and their effect on financial 
performance less researched. Also, most scholarly research has 
placed much emphasis on the nexus between innovation and 
profitability and little emphasis on product innovation factors and 
performance (Youtie & Roper, 2008).These studies have not 
been able to establish the effect of product innovation factors on 
the performance of DTS in Nairobi City County, Kenya. 
Therefore this study was conducted in a bid to fill this gap by 
determining the effect of product innovation factors on the 
financial performance of DTS in Nairobi City County, Kenya. 
The specific objectives were: to assess the effect of branch 
networks on the financial performance of deposit taking Saccos 
in Nairobi City County, Kenya, to investigate the effect of 
products’ range on the financial performance of deposits taking 
Saccos in Nairobi City County, Kenya, to evaluate the effect of 
product location on the financial performance of deposits taking 
Saccos in Nairobi City County, Kenya and to establish the effect 
of product cost on the financial performance of deposits taking 
Saccos in Nairobi City County, Kenya. 
 

II. LITERATURE REVIEW 
2.1 Branch Networks and Performance 
          According to Athanasoglou and Gioka (2007) branch 
network           involves locating a firm in various places so as to 
have more opportunity to serve more customers. Spread of 
branch networks is referred to as the positioning of a firm’s 
branches in different places so as to accomplish certain 
objectives (Tuwei (2016). Spreading in branch networks is also 
seen as dissolution of bank branches to foster accessibility of the 
banks’ products and services and to encourage the banks’ 
alliance with its customers (Adeyinka, 2013).  
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          Adelowotan (2016) studied the nexus of growth of branch 
network and the performance of Nigerian banks. This research 
included all Nigerian banks operating in 1981 to 2013. Ordinary 
least of square (OLS) was used as a combined data analysis was 
embraced. Bank branches between 1981 and 2013 were the 
dependent variable while growth in total assets was the 
independent variable. It was revealed that bank branches growth 
had a direct relation to growth of assets in rural, urban and 
foreign areas. 
          Musyoka (2011) studied the nexus of spread of branch 
network and financial performance of commercial banks in 
Kenya. Descriptive research design was adopted to establish the 
relationship between the asset size, number of branches and the 
total capital ratio, which were the independent variables, and the 
financial performance of the banks, as the dependent variable. 
Results from this study indicate that there is a direct relation 
linking branch network and financial performance of the banks.  
Hirtle (2007) did a study to assess the effect of branch networks 
on Return on Assets.  In his study, he adopted descriptive 
research design to determine the relationship linking the 
dependent and independent variables. A sample of 100 banks in 
US was used and correlation analysis done which showed no 
relationship linking the variables. In addition, an evaluation of 
the link of branch network and performance revealed that 
moderate-sized banks have an edge over small and large-sized 
banks regarding branch network growth. 
          According to Seale (2004), commercial banks branching in 
the US results to increased profitability, higher fee income and 
lower expenses. However in Spanish bank, Valverde et al. (2004) 
concluded that the nexus linking the number of bank branches 
and the number of ATMs expound on a remarkable percentage of 
cost inefficiency.  
          Njeri (2013) assessed how performance of DTS is affected 
by financial innovation. Descriptive research deign was used to 
establish the effect of branch network, number of customers who 
have adopted mobile banking, the number of ATMs installed and 
expenditure in ICT on the financial performance of DTS. This 
study disclosed a strong direct link in branch network, number of 
customers using mobile banking, the number of ATMs installed 
and expenditure in ICT and financial performance. 
 
2.2 Product Range 
          In his study, Warucu (2001) revealed that focus and 
product differentiation are some of the significant strategies that 
the banks have used in their quest to gain competitive advantage. 
For instance, in Kenya there have been varied products offered in 
the banking and Sacco sector which entail ATM s, agency 
banking, debit cards, electronic banking, pesalink, Mvisa, 
internet banking and plastic cards including prepaid cards and 
credit cards. Varied services such as deposit, lending and 
financial advisory also cater for the services offered by Saccos 
(Warucu, 2001). 
          Makur (2014) studied the how financial performance of 
commercial banks in South Sudan is affected by financial 
innovation. In January 2009 to December 2013the commercial 
banks registered with the central bank of South Sudan were 16. A 
census study was used to study all the 16 banks using casual 
research methodology. The independent variables in the study 
were: number of transactions had done using ATM per day 

(Withdrawals, Deposits) the number of transactions done using a 
phone per day (paying bills), accessing the account (update, 
checking the balance), borrowing and depositing and the amount 
of money borrowed using internet transactions. The findings 
indicate that financial innovation yields strong financial 
performance of commercial banks in South Sudan. 
          Karaba (2012) did a study on the factors influencing 
competitive advantage of companies in the financial sector in 
Kenya, focusing on standard chartered Bank Kenya Limited. The 
factors analyzed were training, service provision, technology, 
product innovation and leadership. Descriptive research design 
was used. The study revealed that product innovation help in 
establishing a competitive advantage in Standard Chartered Bank 
in the banking industry in Kenya. 
          Ngari and Muiruri (2014) researched on the outcome of 
financial innovation on the financial performance of commercial 
banks in Kenya. Descriptive research design was used to assess, 
the relationships between mobile banking, credit cards, influence 
of internet banking and agency banking on the financial 
performance of commercial banks in Kenya, this research 
revealed that indeed financial innovations greatly impacts 
financial performance of the banks. 
 
2.3 Product Location and Financial Performance 
          Location can be defined as the choice of where the firm is 
to be situated; this can be large, medium or small cities or rural 
or urban location (Kala et al., 2010). Lucky and Minai (2011) on 
their study on the conceptual framework of the effect of location 
on performance of Small firms in Nigeria looked at the effect of; 
business accessibility, technologies accessibility and nearness to 
raw material to the success of a firm. The study used descriptive 
research design and revealed that when location is given serious 
and acute examination, it’s possible to change the entrepreneurial 
scenario thus acting as a prompting force in reaching 
entrepreneurial success. The beginning of any firm’s success is 
its strategic location. 
          Magali (2015) in his study on dependent and Independent 
variables of Saccos’ growth in Tanzania revealed that 70% of 
non-urban Saccos had operated on losses occasioned by lack of 
reliable techniques and financial innovations that could prevent 
credit risk. Additionally, the aspect of management of credit risk 
hampered the profitability of rural Saccos. 
          Tamale (2017) did an analysis how financial performance 
of commercial banks in Kenya is affected by business 
diversification on.  This study employed mixed research design, 
which is quantitative and descriptive research designs were used 
to establish the effect of channel diversification, Product 
diversification, location diversification, investment 
diversification and the perception of stakeholders in the banking 
sector regarding the relationship between business 
diversification, on the financial performance of commercial 
banks in Kenya. It was concluded that location diversification 
significantly affects the financial performance of medium sized 
banks category. 
          Gachimu and Njuguna (2017) did a research on strategic 
positioning and financial performance of commercial banks in 
Kenya. Correlation analysis was used to examine the nexus 
between technological innovation, market segmentation, product 
focus, and location strategy, which were the independent 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8348
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              435 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8348    www.ijsrp.org 

variables and the financial performance of commercial banks in 
Kenya, the dependent variable. It was revealed that commercial 
banks in Kenya use all four positioning strategies to enhance 
their competitiveness.  It was further concluded that the location 
of a business in connection to technology, communication and 
geography, is key in promoting performance; strategic location 
and online platform accessibility, physical location, via 
communication channels enhances services offered to customers 
as there is increase interaction and feedback which significantly 
improves financial performance. 
 
2.4 Product Cost 
          Claeys and Vennet (2008) researched on the determinants 
of interest margins of banks in Eastern and Central Europe. The 
study did a contrast of Central Eastern Europe and the West. In 
this study the findings revealed that clients are more willing to 
spend additional premiums as a result of convenience when 
picking which bank to work with. 
          Tsuma et al. (2015) researched on the how financial 
performance of Saccos in Kenya is affected by financial 
innovations, with a focus on Kakamega Teachers Co-operative 
Society Limited. Descriptive research design was used to 
determine the nexus of the independent variables which were 
automation, computerization and ATMs on the dependent 
variable-financial performance. It was revealed that Saccos in 
Kenya have adopted financial innovations thus reducing their 
operational costs.  
          According Asogwa et al. (2011) farmers fail to organize 
themselves into institutions that can help them in risk sharing and 
increase bargaining power has resulted to soaring levels of cost 
inefficiency which is responsible for low profits realized. To be 
able to revitalize the small scale farmers’ productivity, it would 
involve coming up with collective farmers’ institutions that allow 
risk sharing which results to increased bargaining power that is 
currently not available to the farmers.  
          Kiaritha et al. (2014) researched on the how the financial 
performance of the banking sector in Kenya is affected by 
operating costs. This study adopted descriptive research. Saccos 
in the banking sector in Kenya were the target population while 
the sampling frame was got from the Ministry of Cooperative 
Development and Marketing database.  Simple random sampling 
and stratified sampling was adopted in this study. Primary data 
was collected using a Likert scale questionnaire while a 
secondary data collection sheet was used to collect secondary 
data. The study revealed that the Saccos had effective policies to 
govern how they are run and their operating cost. 
 
2.5 Critique of Literature and Research Gaps 
          Relevant literature reviewed, from several researchers: 
Hirtle, 2007; Adelowotan, 2016; Musyoka, 2011; Lucky and 
Minai, 2011; Tamale, 2017, Gachimu and Njuguna, 2017; 
Makur, 2014; Karaba, 2012; Ngari and Muiruri, 2011; Claeys 
and Vennet, 2008; Tsuma et al., 2015 have revealed that product 
innovation factors have positive impact on financial performance 
of banks and Saccos. However other scholars like Valverde et al. 
(2004) and Magali (2015) found out that product innovation 
factors have negative effects on financial performance of banks 
and Saccos.  Alternative views and mixed results observed from 
the different countries and writers are mostly subsequent to not 

comprehensively analyzing different innovation and performance 
indicators. This study thus investigated financial performance of 
DTS in Nairobi City County is affected by various product 
innovation factors. 
          From the reviewed literature, it is clear that comprehensive 
research has been done in the area of product innovations. All the 
reviewed literature shows that the preceding researchers only 
focused on the variables of product innovations, while this study 
covers variables of product innovation factors like branch 
network, product location, product range and product cost which 
make the study more all-inclusive. The assessed literature 
indicates no study in Kenya links product innovation factors to 
financial performance of DTS in Nairobi City County. This study 
fills this literature gap by researching on effects of product 
innovation factors on financial performance of DTS in Nairobi 
City County, Kenya. 
 

III. RESEARCH METHODOLOGY 
          Descriptive research design was used in this study to 
comprehend the nexus between the independent and dependent 
variables. It is the most suitable design because it describes the 
association between two variables, where the independent 
variable, results in a specific impact on the dependent variable 
(Cooper & Schindler, 2006). Descriptive research design answers 
the “how” question. The relation investigated in this study will 
be the effects of product innovation factors on the financial 
performance of DTS in Nairobi City County, Kenya. 
          The 30 licensed Deposit taking Saccos in Nairobi City 
County, Kenya, for the period of 2013-2017 was the population 
of this study, as shown in Appendix III. The sample frame for 
this research was all the 30 licensed DTS in Nairobi City County, 
Kenya, for the period of 2013-2017. According to SASRA 
(2013), there were 30 licensed Deposit taking Saccos between 
2013 and 2017 in Nairobi City County. The study used purposive 
sampling to pick 3 respondents per Sacco which translated to a 
total of 90 respondents who were selected for the purpose of this 
study. 
          Primary and Secondary data was used. Semi-structured 
questionnaires containing open and closed ended questions were 
used in collection of primary data while published financial 
statements with information relating to the dependent variable, 
financial performance were used to collect secondary data. The 
study mainly focused on primary data, thus the main data 
collection instruments were the questionnaires. Questionnaires 
were preferred because of their ease of administration and 
because they save on both cost and time of data collection. For 
maximum data collection, questionnaires had open ended and 
closed ended questions. The two sections of the questionnaire 
were: Section I, which had questions on background information 
and section II, questions on the research questions. Likert scale 
ratings ranging from 1 to 5 was the format of the structured 
questions within the questionnaire. In which case 5= Strongly 
Agree, 4 = Agree, 3= Neutral, 2=Disagree, 1= Strongly Disagree. 
Secondary data collection sheet was be used to collect secondary 
data for the period between 2013 and 2017. 
          This was done to rehearse on the tool with a small-scale 
data before the larger research design was rolled out. This 
enabled testing of the feasibility, equipment and methods 
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(Sreevidya & Sunitha, 2011). The research questionnaire’s 
validity and reliability was tested in the pilot test. The pilot test 
for this study involved 9 respondents which is 10% of the sample 
population 
         The validity of the research schedules’ content was ensured 
by consulting the supervisor who reviewed and further guided on 
the quality of data collection tools for this study. Reliability of 
the schedules was tested using Cronbach’s alpha coefficient 
where a threshold value of ≥ 0.7 was used. In this study, data 
analysis involved preparing the collected data, coding it, editing 
and cleaning it to prepare it for processing using STATA 
software version 13 and multiple regression model shown below: 
Y = β0 + β1X1 + β2X2 + β3X3+Ɛ  
Where Y – Performance of DTS in Nairobi County, as measured 
by Return on Assets  
X1 – branch network 
X2 – products’ range 
X3 – product location  
X4 – product cost 
β0- Constant  
Ɛ- Error term 
β1, β2andβ3 –Coefficients of the independent variables 
Analyzed data presentation was done using tables and charts. 
 

IV. DATA ANALYSIS 
4.1 Response Rate 
         Ninety questionnaires were issued to the study participants 
out of whom only 65 were received back representing a 72% 
response rate. Falconer and Hodgett (1999) state that, “even in a 
survey which is perfectly targeted to its sample, about 42% to 
58% response rate is the maximum that is likely to be achieved.” 
Hagger et al. (2003) proposes that a researcher should strive to 
achieve a response rate of 50 percent, 60 percent or 75 percent. 
 
4.2  Demographic Information 
         The researcher used four demographic items in the 
questionnaire; Gender, age group, work experience, and level of 
educational. The respondent’s responses were as below: 
 
4.2.1 Gender of the Respondents 
         Table 4.1 shows that majority of the respondents were 
males comprising 64.6 percent while females were 35.4 percent 
implying that both gender were represented in the study. 
 
 

 
Table 4. 1: Gender of Respondent 

 
 
 
 
 
 
 
 
4.2.2   Age of the Respondents 
         Table 4.2 shows that most respondents were in the age group 26-30 which comprised 38.5 percent followed by age bracket of 
36-40 years with 23.1 percent, then the age 31-35 with 15.4 percent, 20-25 with 12.3 percent, age bracket of above 45 had 6.2 percent 
and finally the age group 41-45 had 4.6 percent. This gave the implication that all age groups were represented in the study. 
 

Table 4. 2: Age (Years) 

 
 
 

 Frequency Percent 

Male 42 64.6 
Female 23 35.4 

Total 65 100 

Age Group Frequency Percent 

20 – 25 8 12.3 

26 – 30 25 38.5 

31-35 10 15.4 

36-40 15 23.1 

41-45 3 4.6 

Above 45 4 6.2 

Total 65 100 
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4.2.3 Work Experience 
         Table 4.3 shows that respondents with less than one year 
work experience were 13.8 percent, 2-3 years 18.5 percent, 4-5 
years 16.9 percent, 6-7 years 27.7 percent, 8-9 years 13.8 percent 

and above 10 years 9.3 percent. This gave the implication that 
the majority were with enough professional experience to tell if 
product innovation factors affect financial performance. 

 
Table 4. 3: Work Experience 

 
 Frequency Percent 
Less than one year 9 13.8 
Between 2-3 years 12 18.5 
Between 4-5 years 11 16.9 
Between 6-7 years 18 27.7 
Between 8-9 years 9 13.8 
Above 10 years   6 9.3 
Total 65 100 
 
4.2.4   Respondents’ Level of Educational 
          Table 4.4 below shows that the level of education was as 
follows; 33.9 had diploma education, 60 percent of the 
respondents were degree holders, those with a masters degree 

were 4.6 percent while those with a PhD were only 1.5 percent. 
This implied that most persons had attained education level 
sufficient to influence favorably their comprehension. The 
findings are shown in table 4.4.  

 
Table 4. 4: Respondent’s Educational Qualifications 

 
 Frequency Percent 
Diploma 22 33.9 
Degree 39 60 
Masters 3 4.6 
PhD 1 1.5 
Total 65 100 

 
 
4.3 Pilot Test Results  
         The researcher conducted a pilot study involving 9 
respondents. The findings showed that the study was feasible as 
conceptualized. The pilot study revealed that the respondents 
could comprehend the questions as framed. It further showed that 
descriptive research design will provide answers to the research 
questions. The effectiveness of the pilot study was highly evident 
as it enabled the researcher to establish the content validity of the 
questionnaires and the overall research tools and as such making 
the necessary efficiency modifications prior to the actual research 
process. The researcher conducted reliability analysis using 
Cronbach’s Alpha. The results showed that there was a Cronbach 
alpha of 0.778 indicating that there was internal consistency.  
 
4.4 Study Findings 
         4.4.1 Branch Network and Financial Performance 
The research sought to determine effect of branch network on the 
financial performance of DTS in Nairobi City County. The 
respondents were asked to give their opinion on the statement 
that growth in deposit taking Saccos’ branches is positively 
related to asset growth in rural areas. 33.85%, strongly agreed, 
23.08% agreed, 12.30% strongly disagreed, 21.54% disagreed 
and 9.23% were neutral. 75.3% strongly agreed that growth in 
deposit taking Saccos’ branches is positively related to asset 
growth in urban areas, with only a total of 7.7% disagreeing and 
strongly agreeing. When asked if growth in deposit taking 

Saccos’ branches is positively related to asset growth in foreign 
areas, 38.46% strongly disagreed and 16.92% disagreed giving a 
total of 55.38% which is more than half of the population. 
26.15% strongly agreed, 13.85% agreed while 4.62% were 
neural. The study relates to the study on the nexus of growth of 
branch network and the performance of Nigerian banks that 
revealed that bank branches growth had a direct relation to 
growth of assets in rural, urban and foreign areas (Adelowotan, 
2016). In this study it is however revealed that growth in deposit 
taking Saccos’ branches is positively related to asset growth in 
rural and urban areas but is inversely related to growth of assets 
in foreign areas.  
         72.31% were positive that branch networks in deposit 
taking Saccos relates positively to Financial Performance, with 
50.77% strongly agreeing and 21.54% agreeing. The study 
agrees with the study done by Musyoka (2011) on the nexus of 
spread of branch network and financial performance of 
commercial banks in Kenya which established that there is a 
direct relation linking branch network and financial performance 
of the banks.  
         When asked if medium-sized enterprises have a 
competitive advantage over small-sized deposit taking Saccos in 
terms of branch network growth, 44.62% strongly agreed, 
15.38% agreed, 20% strongly disagreed, 10.77% disagreed while 
only 9.23% were neutral. 

 
 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8348
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              438 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8348    www.ijsrp.org 

Table 4. 5: Branch Network and Financial Performance 
 

 
4.4.2 Product Range and Financial Performance 
         The research sought to determine effect of product range on 
the financial performance of DTS in Nairobi City County. 
89.23% were of the opinion that their Sacco has embraced 
product focus strategy which drives its financial performance 
positively, while only 9.23% were negative. More than half of 
the population, 89.24%, was positive that their Sacco has 
embraced product differentiation strategies which affect its 
performance positively. This research agrees with the study done 
by Warucu (2001) which revealed that product focus and 
differentiation are some of the significant strategies that the 
banks have used in their quest to gain competitive advantage. 
         When asked if product variety boosts dynamism resulting 
in more stability of Deposit taking Saccos and greater 
performance as both products act as cash cows, 27.69% agreed 
while 55.38% strongly agreed. In combination, the number for 
the respondents who agreed and strongly agree was greater, 
92.3%, compared to those who were neutral, disagreed and 

strongly disagree combined, 7.7%, with the statement that 
product innovations help attaining competitive advantage of 
deposit taking Saccos in Nairobi City County, Kenya. This was 
in line with the study done by Karaba (2012) on the factors 
influencing competitive advantage of companies in the financial 
sector in Kenya, focusing on standard chartered Bank Kenya 
Limited. The study revealed that product innovation help in 
establishing a competitive advantage in Standard Chartered Bank 
in the banking industry in Kenya 
         Majority of the respondents, 60.00%, strongly agreed that 
there is a positive relationship between product range and 
financial performance of deposit taking Saccos in Nairobi City 
County.  This agrees with Ngari and Muiruri (2014) who 
researched on the effect of financial innovation on the financial 
performance of commercial banks in Kenya and established that 
indeed financial innovations greatly impacts financial 
performance of the banks. 

 
Table 4. 6: Product Range and Financial Performance 

 
 Strongly 

Disagree 
Disagree Neutral Agree 

 
Strongly 
Agree 

Our Sacco has embraced product focus strategy which drives its 
performance positively 

3.1 6.2 1.5 16.9 72.3 

Our Sacco has embraced product differentiation strategies which affects 
its performance positively 

6.2 
 

4.6 0 24.6 64.6 

Product variety boosts dynamism resulting in more stability of Deposit 
taking Saccos and greater performance as both products act as cash cows 

6.2 
 

7.7 3.1 27.7 55.4 

Product innovations help attaining competitive advantage of deposit 
taking Saccos in Nairobi City County, Kenya 

3.1 
 

4.6 0 16.9 75.4 

There is a positive relationship between product range and financial 
performance of deposit taking Saccos in Nairobi County 

7.7 
 

10.8 7.7 13.8 60.0 

 
4.4.3 Product Location and Financial Performance 
         The research sought to determine effect of product location 
on the financial performance of DTS in Nairobi City County. 

More than 80% of the respondents were of a positive opinion that 
deposit taking Saccos’ access to informed publics positively 
contributes towards financial performance while only 1.54% of 

  Strongly 
Disagree 

Disagree Neutral Agree 
 

Strongly 
Agree 

Growth in deposit taking Saccos’ branches is positively related to 
asset growth in rural areas 
 

 12.3 
 
 

21.5 9.2 23.1 33.8 

Growth in deposit taking Saccos’ branches is positively related to 
asset growth in urban areas. 
 

 4.6 
 

3.1 1.5 15.4 75.4 

Growth in deposit taking Saccos’ branches is positively related to 
asset growth in foreign areas 
 

 38.5 16.5 4.6 13.8 26.2 

There is a positive relationship between deposit taking Saccos’ branch 
networks and financial performance 
 

 9.2 16.9 1.5 21.5 50.8 

Medium- sized enterprises have a competitive advantage over small-
sized deposit taking Saccos in terms of branch network growth 
 
 

 20.0 
 

10.8 9.2 15.4 44.6 
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the respondents strongly disagreed, 3.08% disagreed and 7.69% 
was neutral. 76.92 % were of the opinion that deposit taking 
Saccos’ access to business contributes positively towards 
financial performance. Majority of the participants 67.69% were 
positive that DTS access to technology contributes positively 
towards financial performance. This study agrees with the study 
done by Lucky and Minai (2011) on the conceptual framework of 
the effect of location on performance of Small firms in Nigeria 
which looked at the effect of; business accessibility, technologies 
accessibility and nearness to raw material to the success of a 
firm. This study revealed that when location is given serious and 
acute examination, it’s possible to change the entrepreneurial 
scenario thus acting as a prompting force in reaching 
entrepreneurial success. 
         When the participants were asked if DTS location 
diversification affects performance in a significant manner, 

43.08% strongly agreed and 36.92% agreed making up more than 
70% of the population. This was in line with the study by Tamale 
(2017) who did an analysis how financial performance of 
commercial banks in Kenya is affected by business 
diversification and concluded that location diversification 
significantly affects the financial performance of medium sized 
banks category. 
         32.31% agreed and 38.46% strongly agreed that strategic 
location, promotes enhanced customer service, interaction and 
feedback which goes a long way in improving performance. This 
research agrees with Gachimu and Njuguna (2017) who did a 
research on strategic positioning and financial performance of 
commercial banks in Kenya and revealed that strategic location 
enhances services offered to customers as there is increased 
interaction and feedback which significantly improves financial 
performance. 

 
Table 4. 7: Product Location and Financial Performance 

 
 Strongly 

Disagree 
Disagree Neutral Agree 

 
Strongly 
Agree 

Deposit taking Saccos’ access to informed publics contributes positively 
towards financial performance 
 

1.5 
 

3.1 7.7 24.6 63.1 

Deposit taking Saccos’ access to business contributes positively towards 
financial performance 
 

7.7 
 

12.3 3.1 20.0 56.9 

Deposit taking Saccos’ access to technology contributes positively 
towards financial performance 
 

13.8 
 

16.9 1.5 26.2 41.5 

Deposit taking Saccos’ location diversification affects performance in a 
significant manner. 
 

6.2 
 

10.8 3.1 36.9 43.1 

Strategic location, promotes enhanced customer service, interaction and 
feedback which goes a long way in improving performance. 
 
 

10.8 
 

13.8 4.6 32.3 38.5 

 
4.4.4 Product Cost and Financial Performance 
         The research sought to determine effect of product cost on 
the financial performance of DTS in Nairobi City County. The 
respondents were asked to give their opinion on the statement 
that Customers prefer SME products which are highly affordable 
to them, 90.77% of the respondents were of a positive opinion. 
This study disagrees with the study on the determinants of 
interest margins of banks in Eastern and Central Europe which 
revealed that clients are more willing to spend additional 
premiums as a result of convenience when picking which bank to 
work with (Claeys & Vennet, 2008). 
         As seen from 40% who agreed and 26.15% who strongly 
agreed, most of the respondents had a positive opinion on the 
statement that Saccos that innovate cut down operational costs 
thereby increasing their profit margins and yielding greater 
performance. The study agrees with the study done by Tsuma et 
al. (2015) on the effect of financial innovation on financial 
performance of Saccos in Kenya which focused on Kakamega 
Teachers Co-operative Society Limited which revealed that 
Saccos in Kenya have adopted financial innovations to enable 
them reduce their operational costs.  

         As evident from the results, 27.69% agreed and 24.62% 
strongly agreed, most participants were of the opinion that high 
level of cost inefficiency is highly attributable to the low 
profitability that results from inadequate organization that can 
provide opportunities for risk sharing and improved bargaining 
power among SMEs.The research agrees with the study done by 
Asogwa et al. (2011) on why farmers fail to organize themselves 
into institutions that can help them in risk sharing and increase 
bargaining power which has resulted to soaring levels of cost 
inefficiency which is responsible for low profits realized. The 
study revealed that to be able to revitalize the small scale 
farmers’ productivity, it would involve coming up with collective 
farmers’ institutions that allow risk sharing which results to 
increased bargaining power that is currently not available to the 
farmers.  
         Most respondents agreed, 78.47%, that high product cost 
negatively affects the performance of deposit taking Saccos in 
Nairobi City County. Majority of the respondents agreed, 
63.08%, that Risk sharing (by insurance means) is essential in 
reducing possible unintended losses such as loan default which 
might deteriorate the financial performance of deposit taking 
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Saccos in Nairobi County.           The study agrees with the study 
done by Kiaritha et al. (2014) who researched on how the 
financial performance of the banking sector in Kenya is affected 

by operating costs. The study revealed that the Saccos had 
effective policies to govern how they are run and their operating 
cost. 

 
Table 4. 8:  Product Cost and Financial Performance 

 
 Strongly 

Disagree 
Disagree Neutral Agree 

 
Strongly 
Agree 

Customers prefer SME products which are highly affordable to them 
 

0 6.2 3.1 44.6 46.2 

Saccos that innovate cut down operational costs thereby increasing their 
profit margins and yielding greater performance 
 

16.9 
 

13.8 3.1 40.0 26.2 

High level of cost inefficiency is highly attributable to the low profitability 
that results from inadequate organization that can provide opportunities for 
risk sharing and improved bargaining power among SMEs 
 

20.0 
 

26.2 1.5 27.7 24.6 

High Product cost negatively affects the performance of deposit taking 
Saccos in Nairobi County 
 

4.6 
 

12.3 4.6 33.8 44.6 

Risk sharing (by insurance means) is essential in reducing possible 
unintended losses such as loan default which might deteriorate the financial 
performance of deposit taking Saccos in Nairobi County 
 

18.5 
 

15.4 3.1 33.8 29.2 

 

V. SUMMARY, CONCLUSION AND 
RECOMMENDATIONS 

5.1 Summary of Findings 
         The study revealed that growth in deposit taking Saccos’ 
branches is positively related to asset growth in rural and urban 
areas but is inversely related to asset growth in foreign areas. It 
was further established that there is a strong positive relationship 
between deposit taking Saccos’ branch network and financial 
performance, that is, increase in Sacco branches results to 
increased profits. Medium-sized enterprises were also seen to 
have a competitive advantage over small-sized deposit taking 
Saccos in terms of branch network growth. It was also 
revealed that spread in branch networks is seen as 
dissolution of Sacco branches to foster accessibility of the 
Saccos’ products and services and to encourage the Saccos’ 
alliance with its customers. 
         The research revealed that product focus and product 
differentiation are some of the significant strategies that the 
banks have used in their quest to gain competitive advantage 
which has positively impacted their financial performance. It was 
seen that product variety boosts dynamism resulting in more 
stability of DTS and greater performance as both products act as 
cash cows.  It was established that product innovation has greatly 
helped the DTS in establishing a competitive advantage over 
other Saccos. The research revealed that indeed product 
innovations greatly impacts financial performance of the Saccos 
and that product innovation yields strong financial performance 
of deposit taking Saccos. 
         The study revealed that the location of a deposit taking 
Sacco in connection to technology, location in places where 
technology has been embraced,  informed public, that is people 
who understand how deposit taking Saccos operate, and 

businesses, that is where there are businesses and few or no 
financial institutions, is key in promoting its financial 
performance. The research showed that deposit taking Saccos’ 
location diversification significantly affects their financial 
performance, the Sacco should have branches located in different 
areas. It was also established that strategic location enhances 
services offered to customers as there is increases interaction and 
feedback which goes a long way in improving financial 
performance.  
         The study revealed that customers prefer products that are 
highly affordable to them and that Deposit Taking Saccos have 
adopted product innovations thus cutting down operational costs 
enabling them to increase their profit margins thus yielding 
greater performance. High level of cost inefficiency was shown 
to be highly attributable to low profitability that results from 
inadequate organization that can provide opportunities for risk 
sharing and improved bargaining power among SMEs. It was 
established that high product cost negatively affects the 
performance of deposit taking DTS in Nairobi City County. Risk 
sharing by means of insurance was revealed to be very essential 
in reducing possible unintended losses such as loan default which 
might deteriorate the financial performance of DTS. 
 
5.2 Conclusions 
         The study established that there is a strong positive 
relationship between deposit taking Saccos’ branch network and 
financial performance. The study concludes that growth in 
deposit taking Saccos’ branches is positively related to asset 
growth in rural and urban areas. It was concluded that medium-
sized enterprises have a competitive advantage over small-sized 
deposit taking Saccos in terms of branch network growth. It was 
also concluded that spread in branch networks is dissolution of 
Sacco branches to foster accessibility of the Saccos’ products and 
services and to encourage the Saccos’ alliance with its customers. 
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         It was concluded that DTS have embraced product focus 
and product differentiation which has positively affected their 
financial performance. It was seen that product innovations have 
been adopted by DTS as competitive strategy to surpass their 
rivals and are presumed as a vital means to remain in existence in 
the ever changing financial sector so as to attain the Saccos’ 
objectives, retain success and improve its performance in the 
aggressive business environment. The research concluded that 
Organizations operating as if their environment is still stable are 
not only losing competitive advantages, but are also facing huge 
financial losses 
         The research concluded that when location is given serious 
and acute examination, it is possible to change the 
entrepreneurial scenario thus acting as a prompting force in 
reaching entrepreneurial success of deposit taking Saccos, thus, 
the beginning of any firm’s success is its strategic location. The 
research concluded that deposit taking Saccos’ location 
diversification significantly affects their financial performance, 
that is, the Sacco should have branches located in different areas. 
It was concluded that DTS have come up with new or more 
advanced products or processes that lower the cost of producing 
external financial services thus improving their financial 
performance. More so, the adoption of product innovation has 
helped DTS reduce their operational costs and leading to 
increased profits. It was concluded that high product cost 
negatively affects the performance of deposit taking DTS in 
Nairobi City County. The study also concluded that Risk sharing 
by means of insurance was revealed to be very essential in 
reducing possible unintended losses such as loan default which 
might deteriorate the financial performance of DTS. 
         The overall study concludes that there is a strong positive 
and statistically significant relationship between product 
innovation factors and financial performance of DTS in Nairobi 
City County, Kenya. The results as presented by the regression 
model revealed that the effect of product innovation factors on 
financial performance of DTS is statistically significant. 
 
5.3  Recommendations 
         The government should set up or encourage the setting up 
of organizations or institutions that allow risk sharing which 
results to increased bargaining power that is currently not 
available to the Sacco Members. The government should come 
up with policies that will enable Saccos to open more branches, 
be able to adopt product innovation which increases the product 
range, enables Saccos to strategically locate themselves and 
policies that help Saccos reduce cost of their products.  
         It is also recommended that SASRA should develop a 
framework that encourages Saccos to embrace product 
innovation factors in their operation which will improve their 
financial performance. SASRA should also come up with 
regulations that ensure Saccos have effective policies to govern 
how they are run and their operating cost to enable them offer 
their products to customers at a lower cost.  
         The DTS are encouraged to explore different product 
innovations factors that will help them perform better since the 
product innovation factors considered in this study were found to 
significantly improve financial performance. DTS should invest 
in product innovation factors such as branch network and product 
range. This would be important since majority of the respondents 

confirmed through their response that this helps reach as many 
customers as possible.  
 
5.4 Suggested Areas for Further Research 
         The scope of this research attempted to assess the effect of 
product innovation factors on financial performance of DTS in 
Nairobi City County, Kenya. The study was limited to the DTS, 
and the findings cannot be equally generalized to apply to 
commercial banks and other financial institutions. In connection 
to this limitation, it is possible to carry out further research on 
how product innovation factors affect financial performance in 
other sectors. Further research can also be done on the challenges 
of embracing the product innovation factors and how they can be 
mitigated to encourage product innovation in DTS in Nairobi 
City County. More research can also be done on factors such as 
Sacco reputation and services offered by deposit taking Saccos. 
 
5.5 Limitation 
         The study was confronted by a couple of challenges. 
Financial Performance is a sensitive topic and some respondents 
did not feel at ease giving out information on the same. The 
researcher had to assure them that there were ethics that were put 
into consideration including ensuring that the identity of the 
participants was not disclosed to third parties and the information 
gathered was exclusively for academic purposes. The data for 
this study was collected from officers who were not readily 
available due to their busy schedules.  The researcher personally 
administered the questionnaires so as to enhance the rate of 
returned responses from respondents. The researcher made 
proper arrangements with respondents to avail themselves for the 
study off-time hours and motivated them on the value of the 
study. However, despite all the mentioned limitations, credible 
data collected and analyzed.  
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Abstract- The purpose of this study was to find out the effect of 
differentiation strategies on the performance of listed mobile 
network operators in Kenya. Questionnaires were used as the 
primary data collection tool and the data collected was analyzed 
using Multiple regression analysis (standard), descriptive 
analysis (means and standard deviations) and inferential 
statistics. The population size was 950 management staff of 
Safaricom PLC’s. The sample size was 281 respondents. 
Multiple regression equation was used to analyze data and with 
aid of SPSS version 21.0. The study found out that Service 
Differentiation strategy was statistically significant in influencing 
performance of  listed mobile network operators in Nairobi City 
County, Kenya. The study also found out that Quality 
Differentiation strategy was statistically significant in influencing 
performance of  listed mobile network operators in Nairobi City 
County , Kenya.   
 
Index Terms- Innovation differentiation strategy, Service 
differentiation strategy, marketing differentiation strategy, 
quality differentiation strategy, performance 
 

I. INTRODUCTION 
lueck (1982) argues that strategy refers to the integrated, 
comprehensive and unified organization’s plan that relates 

to the firm’s strategic advantages. It can also be stated as the 
scope and direction of a firm over a long period which offers 
advantages to the organization by utilization of its pattern of 
means within a challenging setting (Porter, 1996). 
          Strategies are the key ingredients toward the achievement 
of competitive advantage. Amadeo (2018) defined the term 
competitive advantage as all the things that make a firm’s 
services or goods, which make it be ahead of all the other choices 
presented to a customer. Having a competitive advantage makes 
a business to create higher value for its market and excellent 
revenues for itself (Huang et al., 2015). Kim and Mauborgne 
(2014) define competitive strategies as the manner in which a 
firm might attain the competitive edge in its market. Therefore, a 
competitive strategy needs to arise out of a clear understanding 
of the competition rules, which determine the industry’s 
attractiveness (Salavou, 2015). 
 

          Porter (1985) asserted that there exist two main categories 
of competitive advantage: differentiation and cost leadership. 
Observed studies about the impact of marketing strategy on 
business profit indicate that businesses with a bigger market 
share were always profitable, unlike enterprise with a small 
market share. Firms with very small market share had the least 
profits (Tanwar, 2013).  
          Differentiation strategy is one of the commonly used 
approaches by firms. Differentiation strategy is exhibited when a 
firm employs its industry uniqueness in ways that are commonly 
valued by its customers (Valipour, Birjandi & Honarbakhsh, 
2012). Under the plan, the business uses one or more features 
that most buyers across the business view it to be essential and 
unique. The firm then aligns itself to meet those customers’ 
needs.  The firm then benefits from the uniqueness with a 
premium price.  
          A firm employing a differentiation strategy does not ignore 
costs (Zehir, Can & Karaboga, 2015). A business that attains and 
maintains differentiation turn out to be a great performer in a 
business ecosystem if its price premium exceeds the extra price 
incurred for it to be unique. Deshpandé, Grinstein and Ofek 
(2012) stated that an effective differentiation strategy lets a firm 
to provide a service or product perceived by buyers as of higher 
value at a differentiation amount lower than the premium value 
to buyers. The buyer then finds that the extra cost of buying a 
service or product is quite below its value in comparison to the 
available substitutes.  
          Awino et al. (2011) argued that product differentiation and 
strategic management are the factors, which provides a business 
the background whereby business strategy can be defined, 
understood and after that implemented. The differentiation of 
service through the offering of incentives to customers would 
lead to the attraction of new customers while retaining the 
existing customer base. Some methods of service differentiation 
include offering coupons, giveaways, volume discounts, and 
sales promotion (Kamau, 2013). Most firms utilize on ways that 
ensure that the managerial and front staffs offer good services 
and provide excellent customer experience by maintaining an 
inspired staff. 
          The concept of performance is multidimensional and it 
encompasses fundamentals like; social performance (customer 
and employee satisfaction), performance of the economy( profit, 
productivity, sales), social performance (through adoption of 
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conduct names based on the consideration of existing ethics), or 
legal performance (through upholding of existing laws and 
regulations) (Hernant, 2009). The strategies adopted by business 
have a direct impact on its performance (Mutuku, 2005).  
          According to Hunger and Wheelen (1995), strategies 
involve as a set of different management and stakeholders, and 
they are required to use various performance indicators to assist 
them in decision making.  They further state that strategies, 
which involve a combination of managerial actions and 
decisions, define the business’ success in the end. Organization’s 
performance takes different forms depending on what and whom 
the score is meant for. Manyuru (2005) stated that shareholders 
need various performance indicators to assist them to make 
correct decisions about the business.  
          In Kenya, there is so far only one listed mobile network 
operator; Safaricom PLC. Safaricom was established in 1997 as a 
private limited liability company in compliance with the 
Companies Act to offer communication services. In 2002, the 
Government of Kenya acquired 60% shares in Safaricom 
resulting to it becoming a public company. The government then 
sold 25% of its shares to the public which made Safaricom cease 
being a state corporation (Kasuni, 2016).  
          Safaricom offers services in five main functions namely; 
mobile money transfer, mobile data, voice communication, 
mobile banking, and messaging services. All these services are 
channeled to customers through Safaricom Broadband. 
According to the recent sector statistics report by the 
Communication Authority of Kenya, Safaricom leads in the 
converged communications solutions category. Safaricom has 
wider network coverage in the country, a subscriber base of more 
than 29.5 million, and commanding a market share of 65.4%.  
          According to Safaricom Sustainability report 2017 
Safaricom employs over 5,085 staff directly and more than 
500,000 indirectly, and has about 4,677 base stations nationwide, 
it has the largest call center in African (Kasuni, 2016). Safaricom 
is also leading in the mobile money transfer service. The money 
transfer service Mpesa is used by over 17 million subscribers and 
has a population of outlet agents of over 79,000. Mpesa is the 
most advanced and largest mobile payment system worldwide 
(Mukami, 2016). 
          The mobile money service facilitates payments, money 
saving, receive/send money by both local and international 
subscribers. Additionally, Mpesa has facilitated a cashless 
economy by enabling customers to transact financial service with 
business-to-business and commercial banks at a touch of the 
button. Safaricom is also the major supplier of the Internet to 
both individuals and businesses. Across the country. 
Notwithstanding the stiff competition from both Airtel (K) and 
Telkom (K), Safaricom still manages to provide secure, reliable 
and high-speed internet connectivity (Kasuni, 2016).  
          Safaricom PLC is facing a high threat of new entrants that 
compete with its products such as Jamii Telecommunication that 
offers fiber internet that competes with the Safaricom data 
products. Besides, there has been a proliferation of price wars by 
its rival, Airtel Kenya. Other disruptive technologies such as 
WhatsApp calls and messenger threaten the future of Safaricom 
company voice products. The emergence of visa transactions (M-
Visa) also is a threat to mobile money products offered by 
Safaricom. Besides, Safaricom has suffered, in the recent past, 

negative severe political influences such as the recent resistance 
by NASA against some companies, Safaricom being one of them 
(Githinji, 2017).  
          Kasuni (2016) argues that Safaricom Company faces many 
threats such as competition from rivals, global changes, tough 
regulatory requirements, political risks, unfavorable economic 
climate, unethical practices and environmental conservation 
issues such as the green aspect which it violates by the paper 
tokens (airtime). Inadequate attention to these challenges might 
result in the fall of Safaricom PLC which is the current market 
leader in the telecommunication and technology industry in 
Kenya.  
          Arasa and Githinji (2014) argue that differentiation 
strategy is the only means of achieving and maintaining market 
leadership. It is through differentiation that a specific firm earns 
revenue above the average since the existing brand loyalty makes 
customers less sensitive to price (Arasa & Gathinji, 2014). 
Whereas many studies have barely studied generic strategies 
(focus strategy, price leadership, and differentiation), those 
studies have not provided in-depth evidence on the influence of 
the various differentiation strategies (quality differentiation, 
innovation differentiation, marketing differentiation, and service 
differentiation) on performance.  
          Afande (2015) researched on firm performance and 
competitive strategies utilized by mobile network operators in 
Kenya. Ameer and Othman (2012) studied the performance of 
corporate financial status and sustainability practices of top 
global corporations. Arasa and Gathinji (2014) determined the 
relationship between business performance and competitive 
strategies of mobile network operators in the country. On the 
other hand, Mutunga and Minja (2014) investigated the 
competitive strategies used by fast food firms and their 
consequences on the viable competitive advantage in Kenya. 
These studies have failed to determine the influence of 
differentiation strategies on the performance of listed mobile 
network operators in Nairobi County, Kenya. Therefore, the 
study aimed to fill the gap by determining the influence of 
differentiation strategies on the performance of listed mobile 
network operators in Nairobi County, Kenya. 
          The general objective of the study was to determine the 
effect of differentiation strategies on the performance of listed 
mobile network operators in Kenya. The specific objectives 
were: to determine the influence of innovation differentiation 
strategy on the performance of mobile network operators in 
Kenya, to establish the influence of service differentiation 
strategy on the performance of mobile network operators in 
Kenya, to investigate the influence of marketing differentiation 
strategy on the performance of mobile network operators in 
Kenya and to find out the influence of quality differentiation 
strategy on the performance of mobile network operators in 
Kenya. 
 

II. LITERATURE REVIEW 
2.1 Innovation Differentiation Strategy 
          Businesses may utilize information systems to recognize 
and come up with new services and products or/and to advance 
new markets to  fundamentally alter the existing business 
processes through automation which is the use of simulation and 
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digital modeling of the design of the product to minimize the cost 
and the time to the market (Chui & Fleming, 2011). They may 
also use some innovative ways of establishing online operations.  
          Telecommunications and the Internet service providers 
offer better opportunities and capabilities for innovation 
concurrently. The two good examples are open innovation and 
combinational innovation. Firms need to recombine and combine 
networks components to foster innovation due to the extensive 
and expensive components of the systems (Li, Da Xu & Zhao, 
2015). In the meantime, most people are connected through 
laptops, computers and mobile devices via cellular networks or 
cabled connections. Therefore, a wide range of prospects to 
create with internal people, customers and external partners 
exists.  
          Lichtenthaler, Hoegl & Muethel (2011) stated that open 
innovation underscores the efforts of an organization in 
collaborating and engaging with its partners and external sources 
in its process of innovation. The greatest barrier to a firm’s open 
innovation is the attitude of the workforce of not-sold-here and 
not-invented-here. They observed that strategies to deal with 
such negative tendencies consist of open communication about 
innovative strategy across the firm. The emphasis should be on 
the advantages of opening up the process of innovation to 
external expertise, proved good management support and coming 
up with incentive systems. Furthermore, nurturing an open 
innovation ecosystem by working on business structure and 
culture will improve the experience. 
          The convenience and ease of access to the Internet by 
mobile phones are important. Gikas and Grant (2013) identified 
that intelligence mobility makes it worthy to customers. An 
instance of such occurrence can be demonstrated when a 
customer access different information, like finding directions,  
inquiring on account balances, making the online payment and 
tracking the stock market. The mentioned factors drive the 
requirement of having high-speed data connections to enhance 
mobile commerce (Yadav, Sharma & Tarhini, 2016). 
 
2.2 Service Differentiation Strategy 
          Ochako (2007) researched strategic management 
performance by mobile network operators in Kenya with a keen 
focus on service differentiation. Muthangya (2007) reviewed the 
strategic reaction to the competitive ecosystem with Safaricom as 
the case. The study revealed that Safaricom used the three of 
Porter’s generic strategies to respond to competition.  
          Olunga (2007) did further research on Safaricom’s 
innovative ways to deal with competition in the industry. The 
outcome of the study revealed that Safaricom countered 
competition by investing in unique and new products that are 
driven by the market and by using correct distribution channels. 
Another study conducted by Rumba (2008) to find out the 
strategic responses by mobile network operators revealed that the 
businesses reacted by implementing several competitive 
strategies such as differentiation and cost leadership.   
          Kotler & Keller (2012) stated that differentiation 
comprises of developing a brand which is seen as being 
distinctive and unique when compared to existing ones and it is 
also a process of making significant differences which makes 
offers of a company to be distinct from those of competitors.   
Numerous researches have been conducted on competitive 

strategies in various sectors and context in Kenya. Research on 
competitive strategies employed by petroleum businesses 
established that service stations employ differentiation as a way 
of getting the competitive advantage over other stations (Murage, 
2011).  
 
2.3 Marketing Differentiation Strategy 
          Market strategy is the influence which marketing 
management contributes to the business strategy development.  It 
comprises senior management contributions on the external and 
internal marketing ecosystem and involves the shared financial 
and competitive decision-making. Market strategy is a form of 
corporate strategy which focuses on the market (Belleflamme & 
Peitz, 2015). 
          Strategic marketing key focus is to recognize viable 
competitive benefits for the firm (Aaker & McLoughlin, 2010). It 
infers that in mobile network operations, strategic marketing 
aims to recognize viable competitive benefits for a particular 
telecommunication business. Strategic marketing involves 
strategic alternatives to develop marketing strategies, which act 
as an innovative basis for business strategy’s development. It is 
achieved by renewing the understanding of intelligence efforts 
and strategic competitive benefits.    
          Businesses need competitive benefits which place them to 
be exclusively different and are viable compared to their 
opponents which will enable them to survive in a hard 
competitive environment (Mithas, Tafti & Mitchell, 2013). In 
simple terms, it implies that to survive, telecommunications 
business like Safaricom will need competitive advantages which 
place them exclusively different and are sustainable over their 
opponents.   
          More customers are using electronic ways for purchases 
since the e-commerce business is growing rapidly. Therefore, 
businesses need to cultivate e-commerce relationship 
management strategies by embracing ICT. Goetsch and Davis 
(2014) highlight that the effective plan is not to copy competitors 
but instead change the game rules. They are of the view that 
successful businesses enjoy their success since they modify 
game’s rule.  
 
2.4 Quality Differentiation Strategy 
          Booth, Roberts & Sikes (2011) observed that 
differentiating by use of quality service and superior quality is a 
key strategy that top players can adapt with the resources or 
capability, such as technology, people, and processes to regularly 
outdo others in the sector. Firms can utilize information systems 
to reduce differentiation advantages of competitors and come up 
with differentiated features. Examples of such features include 
the use of social networks and live chatting tools to serve and 
understand better customers. 
          Other ways involve using techno-quality to create 
intermediaries to improve the stickiness of customers to their 
website and provide value-added service (Booth, Roberts, & 
Sikes 2011). Moreover, other firms use established and advanced 
features for online jobs to offline performance to improve 
advertising. 
          David (2009) asserts that effective competitive advantage 
founded on differentiation results to a product that surpasses the 
expectations of the customer and provides additional quality to 
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validate the higher cost and that the product is resource 
consuming and expensive to duplicate. Johnson et al. (2011) 
points that differentiation strategy embroils distinctiveness in 
doing something that customer’s value, and it allows a price 
premium  
          The research of Nakuru supermarkets revealed that more 
competition is causing the business to differentiate their services 
and products to get maximum performance of their sales 
(Kamau, 2013).  He observed that in a dataset of eleven 
supermarkets that comprised technical officers, production life 
staff and branch managers, physical differentiation and product 
differentiation and physical differentiation are critical in 
triggering performance of annual sales when compared to service 
differentiation. 
 
2.5 Performance of Listed Mobile Network Operators in 
Nairobi County, Kenya 
          According to Mutunga and Minja (2014), profitability is 
the best indicator of business performance. However, obtaining 
such information from unlisted and public companies is hard 
since it is regarded as the guarded secret that is not availed to the 
public. Gruber, Heinemann & Bretel, (2010) observed that 
respondents prefer the use of performance measures because 
objective measures like profits  or revenues are regarded as 
confidential.  
          The utilization of multi-dimension criteria based on the 
perceived performance of a firm further enhances comparison 
across businesses and contexts like time horizons, economic 
conditions and across (Gruber et al., 2010). They affirm that 
prior researches confirmed that the perceived performance 
measures are likely to correlate with objective pointers that 
support their cogency. 
 
2.6 Critique of Literature and Gaps 
          Stones (1995) researched business performance due to 
competitive strategies. However, his study failed to address the 
competitive strategies’ effects on the performance of 
multinational corporations. Further, the study did not focus on 
the various differentiation strategies and how they influence the 
performance of listed mobile network operators in Nairobi 
County, Kenya. 
          Richard and Wittington (2001) did not examine the effect 
of organizational structure and competitive strategies on 
performance neither did they research if the structure of an 
organization has an effect on the interrelation between 
competitive performance and strategy. The research used a 
descriptive and casual research design in determining the source-
and –result relationships among organizational structure, 
performance and competitive strategies based on earlier 
researches. Business structure was determined to affect the 
correlation between behavioral performance and these strategies. 
Conversely, the outcomes of the present research show that the 
structure of an organization bears no influence on the correlation 
between behavioral performance and brand image strategy.  
          Most of the existing literature has explored the competitive 
strategies that different organizations adopted. Mutunga and 
Minja (2014) studied competitive strategies used by beverage 
and food companies in Kenya and their effects on the viable 
competitive advantage. Ochako (2007) researched strategic 

management schemes employed by mobile network operators in 
Kenya. Muthangya (2007) reviewed the strategic reaction to the 
competitive environment by focusing on Safaricom. 
          Most of the reviewed studies have been conducted on the 
context of developed nations, thereby exposing the existence of 
very limited research on the context of developing nations (Chui 
& Fleming, 2011; Li, Da Xu & Zhao, 2015; Lichtenthaler, Hoegl 
& Muethel, 2011; Johnson et al., 2011; David, 2009) amid more 
others.  
          Thompson et al. (2008) and Datta (2009) failed to examine 
how the differentiation strategies can successfully be interrelated 
to the performance of an organization by use of critical strategic 
practices. Allen et al. (2006)’s study did not determine the 
significant competitive practices, which defines particular 
generic strategy clearer nor did they identify the crucial 
competitive practices that are intensely connected with particular 
generic strategy’s performance. 
          The above studies have not sufficiently explored the effect 
of differentiation strategies on the performance of listed mobile 
network operators in Nairobi County, Kenya. There is no 
consensus as to the influence of the various differentiation 
strategies on the performance of organizations. The study 
purposed to fill the gap by determining the effect of 
differentiation strategies on the performance of listed mobile 
network operators in Nairobi County, Kenya. 
 

III. RESEARCH METHODOLOGY 
          The research employed descriptive research design. It is 
normally structured and precisely intended to gauge the features 
outlined in a research question (Kothari, 2010). Mugenda and 
Mugenda (2008) asserted that descriptive statistics allow 
significant explanation of measurements by use of minimal 
statistics.  
          Descriptive research is a depiction of the state of affair’s 
existence (Remler & Van Ryzin, 2014). Griffin (2010) suggests 
that descriptive analysis describes characteristics of people, 
environment, objects, groups, or organizations. Descriptive 
research tries to expound about a particular situation by 
addressing when, who, where, how, and what questions. 
          Kothari (2010) defined population as all organizations and 
individuals which constitute a study universe. Target population 
defines the complete collection of populace, proceedings, or 
matters that are of interest to which the researcher desires to 
probe; the populace shapes a foundation in which the sample 
amount or the study will be chosen from (Mugenda & Mugenda, 
2008). A population of 950 management staff of Safaricom 
Company was used for this study. According to Safaricom 
Kenya’s human resource records (2017), there are a total of 950 
senior and middle management staff working at Safaricom PLC.  
          It is the list out of which the population is drawn (Kothari, 
2004). From the definition, sampling size goes beyond 
mentioning the population towards quoting the source of the 
population itself. This study’s population was drawn from the 
headquarters office of Safaricom Company’s personnel 
department which has all the records of employees and out of 
which this study got informed of the total target population of 
950 senior and middle management staff working at Safaricom 
PLC. 
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          A sample is a small representation of the target population 
collected for analysis. Orodho (2012), stated that all declaration 
made concerning the sample must be factual about the target 
population. Sampling is carried out to save money, fasten data 
collection procedure, the better correctness of findings and 
accessibility of population basics (Cooper & Schindler, 2012). 
Mugenda and Mugenda (2008) asserted that 10 to 30% of the 
population is enough for sampling. The sample size was 281 
respondents as determined using Slovin's formula of samples 
shown below: 

 
n=N / (1+ ) 
Where: 
n=Number of samples 
N= Total population 
e= Error tolerance 
Therefore: 950/ (1+950 x ) = 281 
 
          The study utilized primary data collected by the use of 
questionnaires. A questionnaire entails of questions which are 
either open-ended or closed-ended. Mugenda and Mugenda 
(2008) asserted that structured items denote questions with a list 
of all likely substitutes where respondents select the answer that 
describes their circumstances. A questionnaire enables the 
researcher to obtain a large quantity of data inexpensively from a 
wide range of participants sometimes spread extensively in a 
geographic space. The respondents will have enough time to 
think about the questions and will give well-thought answers 
(Kothari, 2010). The questionnaire will be divided into two parts. 
Part A will cover information regarding the background 
information while Part B will cover information regarding the 
study objectives.  
          The primary data collection tool for the study was by the 
questionnaire due to the study’s focus on primary data. 
Questionnaires were semi-structured to have both close-ended 
and open-ended questions to allow the maximum collection of 
data. Questionnaires were being divided into three sections. The 
first sections were offered questions on background information. 
The second section provided the research questions. The Likert 
scale rating was used in structured questions. The range was 
from 1 to 5, whereby 1= Strongly disagree; 2= Disagree; 3= 
Neutral; 4= Agree; 5=Strongly agree. Questionnaires are desired 
due to their easiness in administration besides being cost and 
time effective (Kothari, 2004), 
          The questionnaires were administered by aid of trained 
research assistants. The research assistants were required to 
explain the questionnaire requirements to the respondents to 
guide them where necessary when filling the questionnaire and 
interpret to them questions which may not be well understood to 
them.  The research used 281 questionnaires to respondents. 
Respondents were assured of the confidentiality of the 
information they provide and that the information was used only 
for the purpose of research. 
          A pilot test was carried to test the research instruments’ 
validity and reliability. The preliminary study involved 
distributing limited research tool’s samples to the respondents for 
them to provide understanding and response to the questions. The 
pilot test will constitute 35 respondents who are 10% of the 

sample size as recommended (Mugenda & Mugenda, 2008). Any 
irrelevant and ambiguous information in the questionnaire were 
noted and modified to enhance validity. Participants were 
required to provide feedback on the questions’ clarity.   
          Validity is the degree to which interpretations made based 
on scores which are useful, appropriate, and meaningful. The 
study’s validity was evaluated based on the population, 
characteristics, and purpose of the environment where 
measurement took place (Britt, 2006). Validity is a critical 
criterion which points to what an instrument is supposed to 
measure (Kothari, 2004). 
          Kombo and Tromp (2006) assert that internal consistency 
reliability should be conducted after the construction of all items. 
The Cronbach alpha test was used to test for reliability of this 
study. According to Boudens and Abbott (2005), when the alpha 
coefficient of correlation is equal to or greater than 0.7 then the 
questionnaire can be used in the study. Field (2014) who contents 
that an alpha value of at least 0.70 is good for a dependable 
research instrument also supports the same observation.  
          Data analysis is the process of structuring, ordering and 
providing sense to data that has been collected (Mugenda & 
Mugenda, 2010). All data that will be collected will be edited to 
enhance completeness and accuracy, and then items will be 
scored and coded. Multiple Regression Analysis (Standard), 
Descriptive Statistics (means and standard deviations) and 
inferential statistics were used to analyze data. SPSS software 
(version 21.0) was adopted to assist in data analysis and 
presentation. The following regression model was used to 
analyze the data: 

= +  +  +  +β4X4 +   whereby; 
= Performance of listed mobile network operators in Nairobi 

County, Kenya 
X1= Innovation Differentiation Strategy 
X2= Service Differentiation Strategy 
X3 = Marketing Differentiation Strategy 
X4 = Quality Differentiation Strategy 

 = Intercept 

 To  = Coefficient 

 = error term 
Collected data was presented in the form of charts and tables.  
 
          The study performed several preliminary diagnostic tests 
in view of multiple regression analysis. 
 
.3.9.1 Normality 
          The Shapiro-Wilk W-Statistic test is considered to be 
among the most objective tests of normality (Royston, 1992). 
          This study used Shapiro-Wilk test to test for normality 
owing to its usefulness in comparing two samples to see if they 
arise from the same distribution.  
 
3.9.2 Multicollinearity 
          Multicollinearity is state of very high inter-correlations or 
inter-associations among the independent variables. Statistical 
inferences made about the data may not be reliable if present in 
the data (Brook, 2008). Two collinearity diagnostic factors can 
help identify multicollinearity namely variance inflation factor 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p83XX
http://ijsrp.org/
http://en.wikipedia.org/wiki/Shapiro%E2%80%93Wilk_test


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              449 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p83XX   www.ijsrp.org 

(VIF) and Tolerance (Gordon & Frye, 2002). The study is used 
variance inflation factor (VIF) and Tolerance to test for 
Multicollinearity. 
 

IV. DATA ANALYSIS, PRESENTATION, AND 
INTERPRETATION 

4.1 Response Rate 
          The study targeted a population size of 281 respondents 
out of which 180 filled in and returned the questionnaires making 

a response rate of 64%. According to Pinsonneault and Kraemer 
(1993) the total response rate was above the 51 percent response 
threshold for questionnaire surveys in social sciences and hence 
the use of the collected data was considered reliable for this 
study. 
4.2 Reliability Statistics  
 
          The study used Cronbach’s alpha coefficient to test for 
reliability of the instrument as indicated in the table below.  
  

 
Table 4 1: Reliability Statistics 

 

Source: Survey Data (2018) 
 
          The result shows an overall Cronbach’s Alpha value of 
0.941. The research instrument was therefore considered as 
reliable since it surpassed the minimum threshold of 0.7.This is 
consistent with Field (2014) who contents that an alpha value of 
at least 0.70 is good for a dependable research instrument also 
supports the same observation.  

 
4.3 Background of the Respondents 
4.3.1 Gender of respondents 
          The respondents were asked to indicate their sex to make 
the study gender sensitive. Their response is indicated in the 
table below. 

 
 

Table 4 2: Gender of respondents 
 

 Frequency Percent Valid Percent Cumulative Percent 
 Male 81 45.0 45.0 45.0 
 Female 99 55.0 55.0 100.0 
 Total 180 100.0 100.0  

Source: Survey Data (2018) 
 
          The research study sought to establish the respondent’s 
gender distribution. From the findings above, the females were 
slightly above at 55% while the males at 45%. This implies that 
the research was gender senstive. 
 

4.3.2 Age bracket of respondents 
          To assess the responsibility of the respondents, the 
respondents were requested to give their age, and the responses 
were as below. 

 
Table 4 3: Gender of respondents 

 
 Frequency Percent Valid Percent Cumulative Percent 

 

20-25 14 7.8 7.8 7.8 
26-30 39 21.7 21.7 29.4 
31-35 52 28.9 28.9 58.3 
36-40 40 22.2 22.2 80.6 
41-45 26 14.4 14.4 95.0 
Above 45 9 5.0 5.0 100.0 
Total 180 100.0 100.0  

Source: Survey Data (2018) 
 
          Findings in the table above indicates that 7.8% of the 
respondents were between the age of 20-25 years,21.7% were 
between 26-30 years,28.9% were between 31-35 years, and 
22.2% were above 36-40 years, 14.4% were between 41-45 

years, and 5% were above 45 years. This implies that all the age 
brackets were represented in the study. 
 
4.3.3 Education information.  

Cronbach's Alpha 
 

Cronbach's Alpha Based on Standardized Items  
 

N of Items  
 

.941 .592 180 
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          To be sure of the quality of the information given, the 
respondents were requested to provide their level of education, 

and the response is portrayed below. 

 
Table 4 4: Academic qualification 

 
 Frequency Percent Valid Percent Cumulative Percent 

 

Diploma 18 10.0 10.0 10.0 
Degree 96 53.3 53.3 63.3 
Masters 59 32.8 32.8 96.1 
PhD 7 3.9 3.9 100.0 
Total 180 100.0 100.0  

Source: Survey Data (2018) 
 
          Findings in Table 4.6 indicate that a small number of 
respondents were highly educated this is shown by the 3 % of 
respondents who had PhD, 10% were Diploma holders, 32.8% 
were master’s Degree Holders, however, 53.3% of the 
respondents which is the majority were degree holders. By their 
education structures the researcher might assume that they know 
what the differential strategies are for listed Mobile network in 

Kenya. This implies that the respondents we informed and well 
educated to respond to the research questions. 
 
4.3.4 Duration in Employment 
          As a precondition to assess the reliability of the data 
collected, the respondents were requested to indicate the period 
they have worked with the organization. Their response was as 
given below. 

 
Table 4 5: Work Experience 

 
 Frequency Percent Valid Percent Cumulative Percent 

 

Less than one year 12 6.7 6.7 6.7 
Between 2-3 years 34 18.9 18.9 25.6 
Between 4-5 years 49 27.2 27.2 52.8 
Between 6-7 years 44 24.4 24.4 77.2 
Between 8-9 years 30 16.7 16.7 93.9 
Above 10 years 11 6.1 6.1 100.0 
Total 180 100.0 100.0  

Source: Survey Data (2018) 
 
          From the analysis in the table above, 6.7% have served the 
organization for less than one year, 18.9% between 2-3 years, 
27.2% between 4-5 years ,24.4% between 6-7 years,16.7% 
between  8-9 years and 6.1% have served the organization for 

more than 10 years. This implies that the ability of the 
respondents to know more about the work technicalities and 
hence more capacity to respond to the questions more 
appropriately. 

 
4.4 Normality Test 
          The study used Shapiro-Wilk to test for Normality of the residuals as shown in the table below. 
 

Table 4 6: Tests of Normality 
 

 Shapiro-Wilk 
 Statistic 

.920 
Df 
180 

Sig. 
.539 

Source: Survey Data (2018) 
 
          The P-Value is greater than 0.05, so the is no evidence of 
significance deviation from normality of the residuals.  
 
4.5 Tests of Multicollinearity 

          Kennedy (1992) recommends 10 as the maximum levels of 
VIF acceptable in measuring Multicollinearity. The table below 
provides the Output of Multicollinearity test using Tolerance and 
VIF. 
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Table 4 7: Tests of Multicollinearity 
 
Model Unstandardized 

Coefficients 
Standardized 
Coefficients 

t Sig. Collinearity Statistics 

 B Std. Error Beta   VIF 

 

(Constant) .068 1.598  .042 .966  
Innovation Differentiation  .974 .335 .198 2.908 .004 1.274 
Service Quality .911 .334 .191 2.732 .007 1.338 
Marketing Differentiation  .957 .209 .312 4.580 .000 1.271 
Quality Differentiation -2.025 .296 -.474 -6.835 .000 1.318 
a. Dependent Variable: Performance 

Source: Survey Data (2018) 
 
          The VIF Value obtained is between 1 and 10, it can be 
concluded that there are no Multicollinearity symptoms. 
 
4.6 Descriptive Statistics  
          This section consists of descriptive findings on the 
dependent and independent variables as used in the study. 
Descriptive statistics enable the description of the distribution 
(mean) and variation (Standard deviation) of responses of the 

target population as well as allowing the researcher to determine 
average scores on the variables used in the study. 
 
4.6.1 Innovation Differentiation Strategy 
          To find out, influence of innovation differentiation strategy 
on the performance of mobile network operators in Kenya the 
respondents were asked their opinion on the statements below. 
The response observed was as follows: 

 
Table 4 8: Statement in relation to Innovation Differentiation Strategy 

 
 N Min Max Mean Std. Dev. 
Mshwari innovations have contributed to increased market share 
by Safaricom company in the telecommunication market. 180 3 5 4.18 .670 

Mpesa innovations have contributed to increased market share by 
Safaricom company in the telecommunication market. 180 3 5 4.32 .576 

Innovations to produce lower denominations of airtime e.g. Ksh 
20, 10 or even Ksh 5 has resulted to increased market share as 
many customers can afford Safaricom company’s voice and data 
products. 

180 3 5 4.21 .699 

Competitively packaged data products have attracted more 
customers thereby increasing the market share of Safaricom 
company in Kenya. 

180 2 5 3.75 .915 

Innovation differentiation has contributed to increased market 
share by Safaricom thereby contributing to increased profitability 
of the company in the industry. 

180 2 5 4.04 .797 

Valid N  180     
Source: Survey Data (2018) 
 
          Majority of the respondents are in agreement that Mshwari 
innovations have contributed to increased market share by 
Safaricom Company in the telecommunication market with a 
computed mean of 4.18 and standard deviation of 
.670.According to most respondents, Mpesa innovations have 
contributed to increased market share by Safaricom Company in 
the telecommunication market. Majority of the respondents are in 
agreement that market share of Safaricom have due to  increased 
Innovations to produce lower denominations of airtime e.g. Ksh 
20, 10 or even Ksh 5 as many customers can afford Safaricom 
company’s voice and data products. Most respondents also agree 
that competitively packaged data products have attracted more 
customers thereby increasing the market share of Safaricom 

Company in Kenya. Majority of the respondents are also in 
agreement that the Innovation differentiation has contributed to 
increased market share by Safaricom thereby contributing to 
increased profitability of the company in the industry. The result 
is consistent with Lichtenthaler, Hoegl and Muethel (2011), 
stated that open innovation underscores the efforts of an 
organization in collaborating and engaging with its partners and 
external sources in its process of innovation. 
 
4.6.2 Service Differentiation Strategy  
          To find out, the effectiveness of service differentiation 
strategy respondents were asked their opinion on the statements 
below. The response observed was as follows: 
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Table 4 9: Statement in relation to Service Differentiation Strategy. 
 

 N Min Max Mean Std. Dev. 
Employing competent staff by Safaricom company contributes to 
increased service quality and thus increased market share. 180 3 5 4.21 .693 

Supervision of front office staff results in more quality services 
which contribute to increased market share. 180 1 5 3.30 1.118 

Dedicated call centers foster more customer satisfaction thereby 
creating more retention and increased market share. 180 2 5 3.98 .801 

The strong and accessible Safaricom company’s network has 
resulted in increased loyalty and growth of the company’s market 
share. 

180 2 5 4.04 .797 

Prompt response by Safaricom’s customer care staff has resulted in 
satisfied customers and growth in the company’s market share. 180 3 5 4.31 .570 

Valid N  180     
Source: Survey Data (2018) 
 
         The majority of the respondents are in agreement that 
prompt response by Safaricom’s customer care staff has resulted 
in satisfied customers and growth in the company’s market share. 
It is also agreed that employing competent staff by Safaricom 
Company contributes to increased service quality and thus 
increased market share. Most of the respondents are in agreement 
that the strong and accessible Safaricom Company’s network and 
dedicated call centers foster more customer satisfaction thereby 
creating more retention and increased market share. However, 
most respondents are indifferent on supervision of front office 
staff results in more quality services which contribute to 

increased market share. The result is consistent with Muthangya 
(2007) who reviewed the strategic reaction to the competitive 
ecosystem with Safaricom as the case study. The study revealed 
that Safaricom used the three of Porter’s generic strategies to 
respond to competition. 
 
4.6.3 Marketing Differentiation Strategy 
         To find out, the effectiveness of the marketing 
differentiation strategy respondents were asked their opinion on 
the statements below. The response observed was as follows: 

 
Table 4 10: Statement in relation to Marketing Differentiation Strategy 

 
 N Min Max Mean Std. Dev. 
The unique Safaricom brand name has differentiated it from its 
competitors in the market. 180 3 5 4.32 .576 

Market segmentation by Safaricom company has ensured that the 
market needs of every client is met thereby enhancing more 
customer retention and increased market share. 

180 3 5 4.02 .762 

Bundle pricing (giving combined costing e.g. both SMS and data 
bundles at a unique cost) has superseded customer expectations 
thereby making Safaricom Company emerge as a market leader. 

180 1 5 3.67 1.046 

The company’s unique colors (green) have made the company top 
in recognition which has made the clients more loyal and thus 
increased market share. 

180 1 5 3.30 1.118 

Valid N  180     
Source: Survey Data (2018) 
 
         Majority of the respondents agree that the unique 
Safaricom brand name has differentiated it from its competitors 
in the market with a mean value of 4.32.They also agree that 
Market segmentation by Safaricom company has ensured that the 
market needs of every client is met thereby enhancing more 
customer retention and increased market share. Majority 
also agree that bundle pricing (giving combined costing e.g. both 
SMS and data bundles at a unique cost) has superseded customer 
expectations thereby making Safaricom Company emerge as a 
market leader. However, majority of the respondents are 
indifferent on impact of the company’s unique colors (green) 
makes the clients more loyal and thus increased market share.  

         The result is consistent with Aaker & McLoughlin (2010), 
who indicated that Strategic marketing key focus is to recognize 
viable competitive benefits for the firm.It infers that in mobile 
network operations, strategic marketing aims to recognize viable 
competitive benefits for a particular telecommunication business. 
 
4.6.4 Quality Differentiation Strategy 
         To find out, the effectiveness of quality differentiation 
strategy respondents were asked their opinion on the statements 
below. The response observed was as follows: 
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Table 4 11: Statement in relation to Quality Differentiation Strategy 
 

 N Min Max Mean Std. Dev. 
Superior product quality offered by Safaricom Company’s fosters 
greater customer satisfaction and increased market share 180 2 5 4.13 .720 

Superior service quality offered by Safaricom Company’s fosters 
greater customer satisfaction and results in increased market share 180 2 5 3.75 .915 

Better Voice quality by Safaricom company as compared to its 
competitors makes the company outperform its rivals by gaining 
more customer loyalty and increased market share in the process 

180 2 5 4.08 .790 

Faster data rates has made Safaricom Company attract and retain 
more customers thereby gaining the most in terms of market share 180 2 5 4.22 .687 

Quality differentiation is directly related to performance of 
Safaricom Company. 180 2 5 3.88 .959 

Valid N  180     
Source: Survey Data (2018) 
 
         Most of the respondents agree that faster data rates have 
made Safaricom Company attract and retain more customers 
thereby gaining the most in terms of market share. They are also 
in agreement that Superior product quality offered by Safaricom 
Company’s fosters greater customer satisfaction and increased 
market share. It is also evident that Better Voice quality by 
Safaricom Company as compared to its competitors makes the 
company outperform its rivals by gaining more customer loyalty 
and increased market share in the process. Superior service 
quality offered by Safaricom Company’s fosters greater customer 
satisfaction and results in increased market share.Threfore it’s 
agreed that Quality differentiation is directly related to 
performance of Safaricom Company. The result is consistent 

with David (2009)  who asserts that effective competitive 
advantage founded on differentiation results to a product that 
surpasses the expectations of the customer and provides 
additional quality to validate the higher cost and that the product 
is resource consuming and expensive to duplicate. 
 
4.6.5 Performance of Listed Mobile Network Operators in 
Nairobi County, Kenya 
         To find out, influence of differentiation strategies on 
performance of listed mobile network operators in Nairobi the 
respondents were asked their opinion on the statements below. 
The response observed was as follows: 

 
Table 4 12: Statement in relation performance of Listed Mobile Network operators 

 
 N Min Max Mean Std. Dev. 
The performance of any business organization is affected by the 
strategies that the organization has chosen. 180 2 5 4.07 .725 

Strategies require different performance indicators to enable them 
make informed decisions. 180 2 5 3.94 .853 

Strategies determine the long-term of the corporation. 180 2 5 4.02 .832 
The market share of Safaricom company has grown due to the 
adoption of differentiation strategies. 180 1 5 4.14 .799 

Valid N  180     
Source: Survey Data (2018) 
 
         In Table 4.13  above the majority of the respondents agree 
that the market share of Safaricom Company has grown due to 
the adoption of differentiation strategies and the performance of 
any business organization is affected by the strategies that the 
organization has chosen. The majority of the respondents also 
agree that Strategies determine the long-term of the corporation 
and that they require different performance indicators to enable 
them make informed decisions. 

 
4.7 Regression Analysis 
         A multiple linear regression analysis was undertaken to 
examine the influence of differentiation strategies on 
performance of listed mobile network operators in Nairobi city 
county, Kenya. 
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Table 4 13: Regression and Model Summary 
 

Model R R Square Adjusted R Square Std. Error of the 
Estimate 

Durbin-Watson 

1 .601a .361 .346 1.33707 1.787 
a. Predictors: (Constant), Quality Differentiation, Marketing Differentiation strategy, Innovations, Differentiation 
strategy, Service Quality Differentiation 
b. Dependent Variable: Performance 

Source: Survey Data (2018)                                                                  significance level=0.05  
 
         The study found that the model explained 36.1% of the 
variance in the performance of listed mobile network operators in 
Nairobi City County ,Kenya as shown by R2. 

 

         Adjusted R-squared is coefficient of determination which 
tells us the variation in the dependent variable due to changes in 
the independent variable, from the findings in the above table the 

value of R squared was 0.361 an indication that there was 
variation of 36.1% of changes in performance of  listed mobile 
network operators in Nairobi City County ,Kenya are attributed 
to changes in innovation differentiation strategy,service 
differentiation strategy,market differentiation strategy and quality 
differentiation strategy. 

 
Table 4 14: ANOVA 

 
 Model Sum of Squares df Mean Square F Sig. 

 
Regression 176.678 4 44.170 24.707 .000b 
Residual 312.858 175 1.788   
Total 489.536 179    
a. Dependent Variable: Performance 
b. Predictors: (Constant), Quality Differentiation, Marketing Differentiation strategy, innovation Differentiation 
strategy, Service Quality Differentiation 

Source: Survey Data (2018)                                                                     significance level=0.05 
 
         From the ANOVA statistics in table above, the processed 
data, which is the population parameters, had a significance level 
of .000b (p=.000b), which is below 0.05 an indication that, 
Quality Differentiation, Marketing Differentiation strategy, 
innovation Differentiation strategy, Service Quality 

Differentiation jointly have a statistically significant effect on 
performance of  listed mobile network operators in Nairobi City 
County ,Kenya.The F value of 24.707 was significant at 5% 
confidence level.Thus the regression model used was significant. 

 
Table 4 15: Coefficient 

 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

 B Std. Error Beta   

 

(Constant) .068 1.598  .042 .966 
innovation Differentiation  .974 .335 .198 2.908 .004 
Service Quality  .911 .334 .191 2.732 .007 
Marketing Differentiation  .957 .209 .312 4.580 .000 
Quality Differentiation 2.025 .296 .474 6.835 .000 
Source: Survey Data (2018)                                                                    significance level=0.05 
 
         Table 4.16 presents the coefficient results of the regression 
analysis. The results show that innovation Differentiation had a 
positive and significant effect on on performance of  listed 
mobile network operators in Nairobi City County ,Kenya, p < 
.05. 
         The results also show that Service Quality Differentiation 
had a positive and significant effect on on performance of  listed 
mobile network operators in Nairobi City County ,Kenya, p < 
.05. 

         Marketing Differentiation strategy had a positive and 
significant effect on on performance of  listed mobile network 
operators in Nairobi City County ,Kenya, p < .05. 
         Quality Differentiation strategy had a positive and 
significant effect on on performance of  listed mobile network 
operators in Nairobi City County ,Kenya, p < .05. 
 
         From the data in the above table, the established regression 
equation is extracted as shown below: 

 =0 .068+ 0.974  + 0.911   +.957 +  
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         The regression equation above revealed that Quality 
Differentiation, Marketing Differentiation strategy, innovation 
Differentiation strategy, Service Quality Differentiation to a 
constant zero, performance of  listed mobile network operators in 
Nairobi City County ,Kenya would be 0.068. 
 
4.8 Discussion of the Findings 
         The study sought to determine the effect of Innovation 
differentiation strategies on the performance of listed mobile 
network operators in Kenya. The study found that innovation 
Differentiation had a positive and significant effect on on 
performance of  listed mobile network operators in Nairobi City 
County ,Kenya (β=-.974, p=0.004).Thus innovation 
Differentiation the performance of listed mobile network 
operators in Kenya. The result is consistent with Lichtenthaler, 
Hoegl and Muethel (2011), stated that open innovation 
underscores the efforts of an organization in collaborating and 
engaging with its partners and external sources in its process of 
innovation. 
         The study also found that Service Quality Differentiation 
had a positive and significant effect on on performance of  listed 
mobile network operators in Nairobi City County ,Kenya (β=-
.911, p=0.007).This show that at 5% level of significance, there 
is a strong evidence that Service Quality Differentiation affect 
the performance of  listed mobile network operators in Nairobi 
City County ,Kenya.The result is consistent with Muthangya 
(2007) who reviewed the strategic reaction to the competitive 
ecosystem with Safaricom as the case study. The study revealed 
that Safaricom used the three of Porter’s generic strategies to 
respond to competition. 
         The study also examined the effect of marketing 
differentiation strategy on the performance of mobile network 
operators in Kenya. The results showed that Marketing 
Differentiation strategy had a positive and significant effect on 
on performance of  listed mobile network operators in Nairobi 
City County ,Kenya (β=.957, p=0.000). The result is consistent 
with Aaker & McLoughlin (2010), who indicated that Strategic 
marketing key focus is to recognize viable competitive benefits 
for the firm.It infers that in mobile network operations, strategic 
marketing aims to recognize viable competitive benefits for a 
particular telecommunication business. 
         The study also found that Quality Differentiation had a 
positive and significant effect on on performance of  listed 
mobile network operators in Nairobi City County ,Kenya (β=-
2.025, p=0.000).This show that at 5% level of significance, there 
is a strong evidence that Service Quality Differentiation affect 
the performance of  listed mobile network operators in Nairobi 
City County ,Kenya.The result is consistent with David (2009)  
who asserts that effective competitive advantage founded on 
differentiation results to a product that surpasses the expectations 
of the customer and provides additional quality to validate the 
higher cost and that the product is resource consuming and 
expensive to duplicate. 
 

V. SUMMARY, CONCLUSION AND 
RECOMMENDATIONS 

5.1 Summary of the Findings 

         The study found out that innovation Differentiation strategy 
was statistically significant in influencing performance of  listed 
mobile network operators in Nairobi City County, Kenya.The 
study further found out that Mshwari and Mpesa innovations has 
contributed to increased market share by Safaricom Company in 
the telecommunication market. Also, the respondents agreed that 
Innovations to produce lower denominations of airtime e.g. Ksh 
20, 10 or even Ksh 5 has resulted to increased market share as 
many customers can afford Safaricom company’s voice and data 
products.  
         They further agree that competitively packaged data 
products have attracted more customers thereby increasing the 
market share of Safaricom Company in Kenya. The respondents 
also agreed that Innovation differentiation has contributed to 
increased market share by Safaricom thereby contributing to 
increased profitability of the company in the industry. 
         The study found out that Service Differentiation strategy 
was statistically significant in influencing performance of  listed 
mobile network operators in Nairobi City County ,Kenya.The 
majority of the respondents were in agreement that employing 
competent staff by Safaricom Company contributes to increased 
service quality and thus increased market share. 
         The study also found that prompt response by Safaricom’s 
customer care staff has resulted in satisfied customers and 
growth in the company’s market share and the strong and 
accessible Safaricom Company’s network has resulted in 
increased loyalty and growth of the company’s market share. 
Also, the study found out that dedicated call centers foster more 
customer satisfaction thereby creating more retention and 
increased market share and to supervision of front office staff to 
some extend results in more quality services which contribute to 
increased market share. 
         The study found out that marketing Differentiation strategy 
was statistically significant in influencing performance of  listed 
mobile network operators in Nairobi City County ,Kenya.The 
study found that Market segmentation by Safaricom Company 
has ensured that the market needs of every client are met thereby 
enhancing more customer retention and increased market share. 
         The study further indicates that the company’s unique 
colors (green) have made the company top in recognition which 
has made the clients more loyal and thus increased market share. 
The unique Safaricom brand name has as well differentiated it 
from its competitors in the market. Apart from the unique brand 
its apparent from the study that the bundle pricing (giving 
combined costing e.g. both SMS and data bundles at a unique 
cost) has superseded customer expectations thereby making 
Safaricom Company emerge as a market leader. 
         The study found out that Quality Differentiation strategy 
was statistically significant in influencing performance of  listed 
mobile network operators in Nairobi City County , Kenya.The 
study found that Superior product quality offered by Safaricom 
Company such as better voice quality as compared to its 
competitors makes the company outperform its rivals by gaining 
more customer loyalty and increased market share in the process. 
         The study further observed that Superior service quality 
offered by Safaricom Company such as faster data rates have 
made Safaricom Company attract and retain more customers 
thereby gaining the most in terms of market share. 
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5.2 Conclusion 
         The study concludes that innovation Differentiation 
strategy affects performance of  listed mobile network operators 
in Nairobi City County, Kenya. The study further concludes that 
Mshwari and Mpesa innovations have contributed to increased 
market share by Safaricom Company in the telecommunication 
market. Also, Innovations to produce lower denominations of 
airtime e.g. Ksh 20, 10 or even Ksh 5 has resulted to increased 
market share as many customers can afford Safaricom 
Company’s voice and data products.  
         The study also concludes that competitively packaged data 
products have attracted more customers thereby increasing the 
market share of Safaricom Company in Kenya. Therefore 
Innovation differentiation has contributed to increased market 
share by Safaricom thereby contributing to increased profitability 
of the company in the industry. 
         The study concludes that Service Differentiation strategy 
affects performance of  listed mobile network operators in 
Nairobi City County, Kenya. The study also concludes that the 
growth of the market share by Safaricom is attributed to prompt 
response by Safaricom’s customer care staff, strong and 
accessible Safaricom Company’s network, dedicated call centers 
and increased service quality due to employing competent staff. 
         The study also concludes that marketing Differentiation 
strategy influence performance of  listed mobile network 
operators in Nairobi City County, Kenya. The study concludes 
that Safaricom has enhanced customer retention and increased 
market share by segmenting the market to ensure that the needs 
of the client are met and that the bundle pricing (giving 
combined costing e.g. both SMS and data bundles at a unique 
cost) has superseded customer expectations thereby making 
Safaricom Company emerge as a market leader. The study 
further concludes that company’s unique colors (green) have 
made the company well differentiated from its competitors in the 
market. 
         The study concludes that Quality Differentiation strategy 
affects performance of  listed mobile network operators in 
Nairobi City County ,Kenya and that Superior product quality 
offered by Safaricom Company such as better voice quality as 
compared to its competitors makes the company outperform its 
rivals by gaining more customer loyalty and increased market 
share in the process. The study finally concludes that Superior 
service quality offered by Safaricom Company such as faster 
data rates have made Safaricom Company attract and retain more 
customers thereby gaining the most in terms of market share. 
 
5.3 Recommendation  
         The research recommends that management of mobile 
network operators should continuously evaluate the 
implementation of innovation Differentiation strategy to 
undertake the necessary correctional measures as the mobile 
network industry is highly dynamic.  The study recommends that 
the management of mobile network operators in Kenya should 
conduct a research on the market differentiation strategy to 
respond to the different market niches effectively as any gap in 
customer centric products would yield customer non 
responsiveness.   
         The research recommends mobile network operators should 
offer superior product quality such as better voice quality, 

superior service and faster access of internet. The organizations 
should at the same time continue innovating products which will 
compete with other companies’ products. The research also 
recommends that all listed mobile network operators should 
adopt service differentiation strategy investing in dedicated call 
centers, strong and accessible network in a wider area and 
prompt response to technical and operational needs of customers 
by employing competent staff in various fields. 
         The study recommends the academicians and researchers to 
venture into mobile network operations after being furnished 
with relevant information regarding differentiation strategies in 
Nairobi County, Kenya. This will also contribute to the general 
body of knowledge and form a basis for further research. 
 
5.4 Areas for Further Study 
         This study only examined specific study business strategies 
that influence the performance of listed mobile network operators 
in Kenya. However there are other variables that are location 
specific, size of the company which also contribute to the 
performance of mobile network operators in Kenya.Hence it is 
recommended that further research be done to identify and 
examine additional business strategies that affect the 
performance of these companies not only in Kenya but in other 
companies regionally and internationally. 
         The study confined itself to competitive strategies adopted 
by listed mobile operators in Kenya with a case study of 
Safaricom. It should extend to other strategies firms are adopting 
to thrive in this industry. The study therefore recommends that in 
the future studies on the same be conducted across 
telecommunication industry so as to generalize the findings.\ 
         The present study has relied largely on primary data and is 
therefore restrictive and lacking in clarification and enrichment 
of data that would have provided a more in depth view of the 
subject matter. Therefore, secondary data need to be also 
included in future to complement primary data and provide wider 
perspective to the present study. There is need for future research 
to explore moderating influence of other variables 
 
5.5 Limitations of the Study 
         The study encountered several limitations which were 
noteworthy. The respondents approached were not willing to 
give information fearing that the information sought would be 
used to print a negative image about them. Some respondents 
even turned down the request to fill the questionnaires. To solve 
this problem, we carried an introduction letter from the 
University and assured them that the information they provide 
would be treated confidentially, and it would be used purely for 
academic purposes. 
         Employees operate on tight schedules: respondents were 
not able to complete the questionnaire in the right time, and this 
overstretched the period for data collection. To mitigate this 
limitation, the study made use of the network to persuade 
targeted respondents to fill up the questionnaires. There was also 
a problem in eliciting information from the respondents as some 
feared the information required might be shared with their 
competitors. This lead to a lack of response due to the veil of 
confidentiality surrounding the Mobile network operators. The 
respondents were encouraged to participate without withholding 
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any information they might be having as the research instruments 
will not bear their names. 
         The study focused on only four study variables this are  
competitive strategies, human resource strategies, customer 
service strategies and  technology strategies which the researcher 
found to be very critical to any telecommunication company  
however there are many other variables that were not included in 
the study. 
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Abstract- This study sought to establish the influence of 
consumer sales promotions on buying behavior of Three-
Wheeled vehicles in Nairobi County, Kenya. The population for 
this study was all 350 operators of Three-Wheeled vehicles 
registered with various Sacco’s operating within Nairobi County. 
According to the NTSA (2015), there are 350 registered three-
wheeled vehicles operating in Nairobi. Stratified random 
sampling at rate of 30% was used to select a sample size of 105 
members. Primary data was gathered using questionnaires 
whereby validity and reliability of the instruments were tested 
prior to actual collection of data on 10% (11) of the sample. 
Quantitative data was analyzed using descriptive statistics aided 
by a Statistical Package for the Social Sciences (SPSS) and 
Excel. Also advanced techniques of data analysis such as 
multiple regression analysis were conducted to determine the 
relationship between dependent and independent variables. The 
collected data was presented using graphs, and tables. This study 
found that there was a significant relation between sales 
promotion and buying behavior. Results of Hierarchical Multiple 
Regression showed that each of free product trials, free gifts, 
point-on-sale display and price discount had a 22.8% variance 
with the buying behaviour of the respondents. The study revealed 
that there was a positive significant relationship between price 
discount and buying behavior, implying that the consumer 
purchasing decision is influenced by price discount factors such 
as Price packs and Coupon discounts offered on three wheeler 
vehicles. The study further revealed there was a positive 
significant relationship between free gifts and buying behaviour. 
This finding imply that the consumer purchasing behaviour is 
influenced by free gifts factors such as bonus or value packs and 
Buy-one-get –one free of vehicle accessories among others from 
automobile companies. It was also revealed that there was a 
positive significant relationship between point-on-sale display 
and buying behaviour.  
 
Index Terms- Consumers, Consumer behavior, Free samples, 
Premium, Price Discounts, Sales promotion, three wheeled 
vehicles 
 

I. INTRODUCTION 
he automotive industry in Kenya is involved in the 
importation, assembly and distribution of Three -Wheeled 

vehicles. Automotive companies have often come up with new 
brands such as Three-Wheeled vehicles so as to meet the fast 
changing customers’ needs, (Alvarez-casielles & zois, 2015). As 
such there are a number of established Three-Wheeled vehicle 
dealers operating in Nairobi, including, Cars & General  Ltd, 
Abson Motors, Auto Industries and BMG Holdings (KMSA, 
2015). These companies use variety of promotions and spend 
huge amount of Kenya shillings on sales promotion in order to 
attract customers and increase their Market share. 
         The dealers face intense competition from imported second 
hand vehicles mainly from countries such as Japan and UAE. 
These imports account 78%   of the market (Kenya Motor 
Industry Association, 2015). The last two years for instance has 
witnessed a significant decline when it comes to number of new 
Three-Wheeled auto brands being sold in the Kenyan market. 
The recent trend therefore indicates a steady recovery; however 
the numbers still fall far short of numbers recorded three years 
ago, (Mwangi, 2017). 
         The situation is also compounded by the current wide 
spread  financial pressure in household with inflation averaging 
15%  which in turn affected  consumer purchasing power and 
resulted in high cost of living, (Mwangi, 2017). Despite the 
competitive market of Three-wheeled vehicles and entire 
automotive industry, dealers in Nairobi increased promotion of 
all their product ranges with intention of creating positive change 
in customers brand preference and increase market share, 
(KMIA, 2017). 
         Kipchirchir (2008) reported that more sales promotion 
carried out by some of young automobile dealers in Kenya  are 
usually badly organized and implemented which lead to the aim 
being defeated thereby having direct effect on sales volume and 
profit. It has also been reported over the year  that some 
organizations lack perfect sales experts, do not employ 
appropriate sales promotional tools and have rejected the 
importance of marketing concept which is people oriented 
philosophy that regard customers as a king there by leading to 
loss of sales,  (Manah,2017). 

T 
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         A number of studies on the influence of sales promotion on 
consumers’ buyer behaviour have been published during the past 
decade, such as the impact of in-store displays on product trial 
and the repurchase behaviour of customers, for instance Oyeniyi 
et al., (2009) in their study concluded that in order to retain 
customers, organizations have to understand their behavior and 
try to satisfy them, by catering for their needs and preferences. 
Saleem et al., (2002) found that emotional response aspect of 
consumer purchase behavior is the variable that results into 
strong association with the consumer buying behavior. Bashir 
and Malik, (2009) revealed that consumers considered promotion 
as a reliable source of knowledge about any product or services. 
However, very little research on the influence of sales promotion 
techniques on buying behavior especially on motor industry has 
been conducted in developing countries such as Kenya. 
Likewise, most of these studies were carried out in different 
countries with diverse cultural backgrounds, geographical 
locations, political and economic status. Locally, Ndungu (2008) 
conducted a survey of the vertical integration strategies used in 
the automotive industry in Kenya while Kipchirchir (2008) 
carried out a survey on the Kenyan Motor Vehicle Industry. 
However, studies done in Kenya did not establish the influence 
of sales promotion on new vehicle sale of Three-Wheeled 
Vehicles in Kenya. In addition, some of the previous studies have 
also been overtaken by time, targeted population different from 
customers of three-wheeled automotive. This study therefore 
sought to fill this information gap by investigating the influence 
of sales promotion on buying behavior of Three-wheeled 
vehicles in Nairobi County. 
         The general objective of this study was to determine the 
influence of sales promotion on buying behavior of Three-
Wheeled Vehicles in Nairobi County. The specific objectives 
were: to establish the influence of point of sale display on 
consumer buying behavior of three-wheeled vehicles in Nairobi 
county, to determine the influence of price discount on consumer 
buying behavior of three-wheeled vehicles in Nairobi county, to 
assess the influence of free gifts on consumer buying behavior of 
three-wheeled vehicles in Nairobi county and to establish how 
free product trials influence consumer buying behavior of three-
wheeled vehicles in Nairobi county.  
 

II. LITERATURE REVIEW 
         Sandra (2005) used a series of focus groups in three 
different locations with a total of 85 participants in the study of 
the effect of point of sale promotions on purchasing behavior of 
people in metropolitan, regional and rural Australia.  Participants 
were asked questions about their recollection of various POS 
promotions and the effect of these promotions on their 
purchasing and consumption behaviour. The majority of 
participants indicated a strong link between POS promotions and 
alcohol purchasing and consumption behaviour. A majority of 
participants demonstrated a strong recall of previous promotions 
and almost all participants indicated they had been influenced to 
buy more or a particular brand because of a promotion. 
Specifically, the results of the study indicate that POS 
promotions involving volume discounts have a strong impact on 
young people, and are particularly effective in encouraging the 
purchase of increased volumes. 

         Ripon et al. (2007) in the study the effects of sales 
promotion and advertising on consumers purchase behavior 
reported that that sales promotion is most effective on the 
consumers who travel through the peripheral route and it can lead 
the consumer’s mind to brand switching. This study also found 
that sales promotion and advertising is much more effective in 
low involvement category products where a simple promotional 
signal can lead the consumers to buy a product. This study also 
suggests to the marketers to be aware of the new or unknown 
product, as sales promotion could have strong negative effects on 
consumers’ internal price reference and perceived quality. This 
work also highlights the importance of integrating the advertising 
with different promotional activities to improve the growth of 
sales of a product. 
         Kwame (2013) in the study titled ‘‘does sales promotion 
influence buyer behavior’’, identified the automotive sales 
promotion mechanisms adopted and determined how the sales 
promotion mechanisms affected the behaviour of young 
consumers. Apart from adult buyers, young consumers who are 
senior managers in Ghana, often buy personal cars especially for 
their use. The study found that the sales promotion has 
influenced many young consumers to purchase the automotive 
brands. 
         Mkanda (2009) analyzed the consumer buying behaviors of 
Carbonated Soft Drinks in the Tanzanian market. Five 
hypotheses were empirically tested and the results showed that 
there is a significant positive relationship between the price of 
the free product trials and the choice of brand of carbonated soft 
drinks. Regarding free gifts the results revealed that the free gift 
of the product positive influenced the decision to purchase a 
carbonated soft drinks brand. The positive correlation might 
result from the fact that consumers often judge the products on 
the basis of variety of information cues that they associate with 
products.  
         Moshi (2009) assessed the effectiveness of promotion 
techniques upon sales performance of the new motor vehicles in 
South Africa. The overall findings revealed that effective 
promotion techniques have significant influence on sales 
performance. In all the promotion mix, price discounts has been 
effectively used by the organization, and therefore proved to be 
handy especially for corporate customers. Nonetheless, the 
intensity of the influence of marketing promotion variables on 
consumer buying decision varies according to the degree of 
stimulation influenced by other factors like social groups, and the 
type of the product promoted. 
         Mnkeni (2007) on the other hand investigated the impact of 
marketing promotions on consumers’ decision to make increased 
use of the mobile phone services in Tanzania and found that 
marketing promotion has a significant influence on increased 
usage rate decisions. The study established that advertising and 
sales promotion are effective and efficient marketing promotion 
strategy that can provide proper marketing information to the 
consumers. They opinioned that mobile phone service providers 
need to understand their consumers well and apply the most 
effective and efficient promotion elements that make consumers 
aware of the service to consumers with minimal inconveniences 
         The study adopts the social judgment theory of persuasion 
despite having been criticized for its failure to explain what 
happens when an individual’s attitude falls within the latitude of 
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non-commitment. According to sheriff and sheriff (2008) the 
theory lacks strength when communication has taken black and 
white stand and not susceptible to alternative interpretations, it 
also ignores message content. However, it remains to be the most 
reliable in addressing the problem of study where consumer 
behavior is under scrutiny. Other theories which would have 
been selected have more significance shortcomings in this 
regard. The adaptation level theory relies on the assumption that 
consumers notice prices of all brands when they want to purchase 
a case which may not hold true for all consumers, it is also only 
useful in explaining reactions to price promotions and hence 
cannot be applicable in non-price promotions where product 
price is not lowered such as offers and gifts, (Kiester, 2009).  
         From this study it has been established that much of the 
literature has focused on consumer sales promotion on consumer 
buying behavior, such as the impact of in-store displays on 
product trial and the repurchase behaviour of customers, for 
instance Oyeniyi et al. (2009) in their study concluded that in 
order to retain customers, organizations have to understand their 
behavior and try to satisfy them, by catering their needs and 
preferences. Saleem et al. (2002) found that emotional response 
of consumer purchase behavior is the variable that results into 
strong association with the consumer buying behavior.  
         Bashir and Malik (2009) revealed that consumers 
considered promotion as a reliable source of knowledge about 
any product or services. Previous studies suggest that different 
market segments and consumer profiles react differently towards 
sales promotion. Several reasons for the variations in 
effectiveness were suggested, including demographic, cultural 
and ethnic differences, the value and timing of promotional 
offerings, as well as the type of product or service promoted 
(Ailawadi et al., 2009).  
         Very little research on the influence of sales promotion 
techniques on buying behavior especially on motor industry has 
been conducted in developing countries such as Kenya. 
Likewise, most of these studies were carried out in different 
countries with diverse cultural backgrounds, geographical 
locations, political and economic status. Locally, Ndungu (2008) 
conducted a survey of the vertical integration strategies used in 
the automotive industry in Kenya while Kipchirchir (2008) 
carried out a survey on the Kenyan Motor Vehicle Industry. 
However, studies done in Kenya did not establish the influence 
of sales promotion on three-wheeled-vehicle in the Kenya. In 

addition, some of previous studies have also been overtaken by 
time, targeted population different from customers of three-
wheeled automotive. This study therefore seeks fill this 
information gap by investigating the influence of sales promotion 
on buying behavior of Three-Wheeled vehicles in Nairobi 
county. 
 

III. RESEARCH METHODOLOGY 
         This study employed descriptive survey research design. 
Descriptive survey research designs are used in preliminary and 
exploratory studies to allow researchers to gather information, 
summarize, present and interpret for the purpose of clarification. 
Borg & Gall (2009) noted that descriptive survey research is 
intended to produce statistical information. The study fitted 
within the provisions of descriptive survey research design 
because the researcher was able to collect data and report the 
way things were without manipulating any variable. This design 
was chosen in this study because it is ideal in describing the 
characteristics of the targeted population. It is also appropriate 
for a large sample which had to participate in the study. The 
design also accommodates both quantitative and qualitative 
approaches of analysis. 
         Population is defined as the entire collection of individual 
from which we may collect data. It is the entire group that we are 
interested in, which we wish to describe or draw conclusions 
about. In other words it is all the people about whom the study is 
meant to be generalized (Jackson, 2008).The population for this 
study was all 350 operators of Three-Wheeled vehicles registered 
with various Sacco’s operating in Nairobi county. According to 
the National Transport and Safety Authority (2015), there are 
350 registered three-wheeled vehicles operator in various Saccos 
within Nairobi. 
         A sampling frame is a list, directory or index of cases from 
which a sample can be selected, (Mugenda & Mugenda, 2003). 
The sampling frame of this study was the list of all Three-
wheeled vehicles operators  registered under various Sacco’s  
within Nairobi, obtained from  National Transport and Safety 
Authority data (NTSA, 2015). This made an overall population 
of 350 Three-Wheeled vehicle operators within Nairobi as the 
target population as shown in the table 3.1: 
 

 
Table 3.1 Sampling Frame 

 
Population Category  No. of Registered Operators  
Parklands Sacco 76 
Buruburu Sacco 92 
Muthurwa Sacco 116 
Dagorretti  Sacco 66 
Total  350 

Source: NTSA Data, (2015) 
 
         Since, the population of this research was known; the 
researcher used sample size calculating formula developed by 
(Nassiuma, 2000) to determine the sample size of this research. 
The sample size determination equation is given as:  
n =NC² 

    𝐶²+(𝑁−1)𝑒² 
 
Where: 
 
         n = Sample size, N= Population, C= coefficient of 
variation, e = Standard error. Nassiuma (2000) asserts that in 
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most surveys a coefficient of variation in the range of 20% ≤ C ≤ 
30% and a standard error of 2% ≤ e ≤ 5% are usually acceptable. 

The study therefore used a coefficient variation of 30 % and a 
standard error of 2%. This is summarized in the table 3.2. 
 

 
As such, 
n =NC² 
    𝐶²+(𝑁−1)𝑒² 

 
 
 
n 105 
The total sample for this research was 105 as in the table below. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Table 3.2: Sample Size 

 
Population category  Frequency  Percentage Sample size 

Parklands Sacco 76 30% 24 
Buruburu Sacco 92 30% 27 
Muthurwa Sacco 116 30% 35 
Dagorretti  Sacco 66 30% 19 
Total  350 30% 105 

 
 
         Stratified random sampling technique was used in this 
research. The target population was heterogeneous but internally 
homogeneous and consisted of members working in different 
Sacco namely; Dagorretti Sacco (66), Buruburu Sacco (92), 
Muthurwa Sacco (116), and Parklands Sacco (76). The study 
thus employed stratified sampling technique. Stratified random 
sampling at rate of 30% was used to draw a sample size of 105 
respondents. 30% of the population was deemed adequate 
representation as Orodho (2003) recommends a sample size of 
30% to 50%. Kothari (2004), adds that it provides a more reliable 
and detailed information.  
         Then, simple random sampling technique was used within 
the stratum. It is a procedure in which respondent is chosen at 
random entirely by chance, such that each respondent has the 
probability of being chosen at any stage during the sampling 
process (Yates et al., 2008). Such technique was used in order to 
avoid artificial bias in the response of the respondents meaning 
that each respondent was chosen randomly entirely by chance 
and had the probability of being chosen at any stage.  
         The study used primary data. Primary data was gathered by 
use of closed and open ended questionnaires, which were self-

administered. According to Kothari (2004), primary data is that 
which is collected afresh and for the first time, and thus happen 
to be original in character. Questionnaire was used because it 
offers considerable advantages in the administration. It presents 
an even stimulus potentially to large numbers of people 
simultaneously and provides the investigation with an easy 
accumulation of data. Gay (2002) maintains that questionnaires 
give respondents freedom to express their views or opinion and 
also to make suggestions. It is also anonymous. Anonymity helps 
to produce more candid answers than is possible in an interview. 
Likert scale questions were used due to their abiding by the 
principle of validity, reliability and consideration. 
         A pilot study was conducted to address any unclear and or 
ambiguous items in the research instruments. Fisher (2010) 
argued that, the accuracy of data to be collected is largely 
dependent on the data collection instruments in terms of validity 
and reliability which can only be established through a pilot test. 
The first step in conducting the pilot study involved selection and 
recruitment of participants by employing convenience sampling. 
The researcher then used 10% of the main sample size for 
conducting this pilot study as observed by Neuman, 2011. The 

n  

 3500.32  
      

(350 1) 0.02452  0.32 
 

     

n  

    350(0.09)    
        
        

    (349) 0.000602 0.09  

n  

       31     
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next step was to administer the research instrument 
(questionnaire) to the 10 (10% of sample size) of selected pilot 
participants. Data entry and analysis was then conducted, and 
results discussed with supervisor for ironing of errors and 
spotting of weaknesses in the research instruments. 
         Validity is defined as the accuracy and meaningfulness of 
inferences, which are based on the research results, (Mugenda & 
Mugenda, 2008). In other words, validity is the degree to which 
results obtained from the analysis of the data actually represents 
the phenomena under study. Validity, according to Borg & Gall 
(2009), is the degree to which a test measures what it purports to 
measure. All assessments of validity are subjective opinions 
based on the judgment of the researcher (Wiersma, 2005). The 
pilot study helped to improve face validity of the instruments. 
Content validity of an instrument was improved through expert 
judgment. As such, the researcher sought assistance of research 
supervisor, who, as an expert in research, helped to improve 
validity of the instrument.  
         Mugenda and Mugenda (2003), define reliability as a 
measure of the degree to which a research instrument yields 
consistent results or data after repeated trial. The pilot study 
enabled the researcher to assess the clarity of the questionnaire 
items so that those items found to be inadequate or vague were 
modified to improve the quality of the research instrument thus 
increasing its reliability. Split-Half technique of reliability testing 
was employed, whereby the pilot questionnaires were divided 
into two equivalent halves and then a reliable correlation 
coefficient of 0.7 for two halves was obtained using the 
Spearman Brown Prophesy formula. The coefficient indicates the 
degree to which the two halves of the test provide the same 
results and hence describe the internal consistency of the test.  
         Analyzing data involved reducing and arranging the data, 
synthesizing searching for significant patterns and discovering 
what was important. Ary et al (2002) noted three steps involved 

in analyzing data that was used in this research, including: 
organizing, interpreting and summarizing data. 
         The quantitative data was analyzed using descriptive 
statistical package for social services (SPSS). Descriptive 
statistics was used to analyze, explain and summarize properties 
of the data collected aided by a Statistical Package for the Social 
Sciences (SPSS) and Excel. The collected data was presented 
using graphs, charts and tables. According to Gupta (1996) this 
technique gives simple summaries about the sample data and 
present quantitative descriptions in a manageable form. 
         A correlation analysis was conducted to establish the 
relationship between the independent and dependent variables. 
Regression analysis was used to find out if an independent 
variable predicts a given dependent variable. Linear regression is 
an approach to model the relationship between scalar variable Y 
and one or more variables denoted X. It helps to evaluate the 
contribution of each independent variable in explaining the 
dependent variable when the other variables are controlled the R 
square value was obtained for each variable, (Fowler, 2014). 
 

IV. DATA ANALYSIS AND INTERPRETATION 
4.1 Response Rate 
         The study administered 105 instruments to the sampled 
group, out of which 100 responded giving a response rate of 95% 
and a non-response rate of 5%. This agrees with Babbie (2004) 
who asserted that return rates of 50% are acceptable to analyze 
and publish, 60% is good and 70% is very good. Based on this 
assertion 95% response rate is adequate for the study. This 
commendable response rate was due to extra efforts that were 
made via follow-up visits to remind the respondents to fill-in and 
return the questionnaires. 

 
Table 4.1 Response Rate 

 
Nature Frequency Percentage[%] 

Returned  100 95 
Unreturned  5 5 
Total  105 100 

 
4.2 Demographic Characteristics 
         This section analyzes the demographic characteristics of the 
respondents. This section presents the descriptions of the 
respondents in terms of their gender, level of education, number 
of years in current three wheeled vehicle business and age of the 
respondents. 

 
4.2.1 Gender of Respondents 
The respondents were asked to indicate their gender. Results in 
table 4.2 

 
Table 4.2 Gender of Respondents 

 
Gender Frequency Percentage[%] 

Male 80 80 
Female 20 20 
Total  100 100 
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         The study sought to establish the gender distribution of the 
respondents. According to the findings, majority (80%) of the 
respondents were male while 20% were females. Three-wheeler 
vehicle operators in Nairobi County are male dominated sub-
sector as the majority of the respondents were male.  
 

4.2.2 Age Distribution of the Respondents 
         Age is critical to the choice of motor vehicle one purchases 
and as such it was important for the study to include it among the 
variables under study, the findings are as shown in Table 4.1 
below. 

 
Table 4.3 Age Distribution of the Respondents 

 
Age bracket Frequency Percentage [%] 
20-25 Years 10 10 
25-30 Years 20 20 
30-35 Years 40 40 
35-40 Years 15 15 
40-45 Years 8 8 
Above 45 years 7 7 
Total  100 100 

 
         The age group was categorized into 6 groups in this 
research. According to the findings as shown in table 4.3, 
majority, (40%) of the respondents were between 30-35 years, 
20% were between 25-30 years, 15% were 35-40 years while 8% 
of the respondents were between 20-25 years and 7% were above 
45years. It can also be concluded that people at the age of 35 
years and above would go for three wheeled vehicles which are 
economical unlike the younger group of people who would go 

for speeding car brands. The majority of the respondents were 
old enough to fully understand the influence of sales promotion 
strategies on their purchase decision in automotive industry. 
 
4.2.4 Education Level of the Respondents 
         The study sought to establish the highest level of education 
of the respondents and the findings are as shown in Table 4.4 
below: 

 
Table 4.4 Education Level of the Respondents 

 
Education level Frequency Percentage[%] 
Primary 8 8 
0-level 18  18  
Diploma 46  46  
Degree 24  24  
Higher degree   0 0 
Informal education 4  4  
Total  100 100 

 
         The education levels of the respondents are categories into 
6 groups namely, no formal education, O-level, primary, 
diploma, degree and higher degree. The findings as shown in 
Table 4.2 above established that most (46%) of the respondents 
were diploma holders, 24% were graduates, 18% were O-level 
holders, 8% had primary level education while 4% of the 
respondents had informal kind of education. This finding implies 
that indeed most of the respondents were equipped with relevant 
academic qualification which is likely to have influenced their 
choice of motor vehicles. It further shows that the respondents 

were learned and could therefore give valid and reliable 
information required for the study. 
 
4.2.5 Number of Years Using Three-Wheeled Vehicles 
         The number of years using the Three-Wheeled vehicles 
determines their level of knowledge with sales promotion 
strategies in Three-Wheeler vehicles. The operators were asked 
to indicate the number of years they have been using these auto 
brands. Table 4.5 below illustrates the study findings. 

 
Table 4.5: Level of experience in the Sub-Sector 

 
No. of years Frequency Percentage[%] 
1-5 years 10 10 
6-10 years 60 60 
Over 10 years 30 30 
Total  100 100 
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         From the findings as shown in Table 4.5 above, most of 
three-wheeler vehicle users (60%) had been working in the sub-
sector for 6-10 years, 30% for over 10 years while 10% for 1-5 
years. This finding confirms the previous finding on the age of 
the respondents implying that indeed have been using Three-
Wheeled vehicles long enough to understand the benefits and 
demerits of such brands. Three-Wheeler vehicle users were thus 
versed with various promotion strategies used by automobiles 

companies in Kenya and therefore have a wealth of knowledge to 
be shared in this study. 
 
4.3 Descriptive Analysis  based on the Study Variables  
         The researcher uses itemized rating scale to construct a 
range. This range was used to measure the perception level of the 
respondents towards each variable. The study uses the following 
formula to construct the range. 

Itemized rating scale: 

Max Min  
  
N  

= 5 1  
5  

= 0.80  
The mean of each individual item ranging from 1- 5 falls within the following interval: 
 
Interval of Means Perception 

1.00 –1.80 Strongly Disagree 

1.81 –2.60 Disagree 

2.61 –3.40 Neutral 

3.41 –4.20 Agree 

4.21 –5.00 Strongly Agree 

Table 4.6 Analysis of Perception towards Price discount and buying behavior 
 

Statement  Mean SD Perception 
I make price comparisons when I go to purchase an 
automobile product 3.69 0.83 Agree 
I usually make my purchase if there is price 3.64 1.00 Agree 
discount offered    
    
I tend to buy more than usual when offered 3.69 0.91 Agree 
price discounts are offered    
    
I am willing to retain my three wheeler-vehicles if price 
discount is offered on their purchases 3.44 0.90 Agree 
    
Price discounts influences me to make purchase decision 
faster. 3.54 0.97 Agree 
    
I am willing to add more three-wheeler vehicle 2.81 1.01 Neutral 
when there is a price discount    
    

         Table 4.6 shows the respondents perception towards the 
relationship between price and purchase decision while buying 
three-wheeler vehicle. It shows that most respondents agree on 

making price comparison while they go to purchase an 
automobile product, with mean score of 3.96. Similarly, 
respondents agree that, they usually make purchase decision if 
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there is a price discount on the product with mean score of 3.64. 
Furthermore, respondents agree that, they tend to buy more than 
usual when offered price discounts with mean score of 3.69. In 
addition, respondents also agree that they will be willing to retain 
three wheeler-vehicles if price discount is offered on their 
purchases with mean score of 3.44. Moreover, respondents are 

willing to make purchase decision faster when the price discount 
is on offer with mean score of 3.54. However, in regarding the 
willingness to add more three-wheeler vehicle when there is a 
price discount, respondents have neutral attitude with the mean 
score of 2.81.  

 
Table 4.7 Analysis of Respondent’s Perception on free gifts and Purchase Decision 

 

Statement  Mean SD Perception  
     
     
Free gifts  encourages  me to try new auto brand far more 
easily 3.57 0.92 Agree  
     
I tend to make a purchase an extra automobile when the 
value of the free gifts is higher. 3.57 0.81 Agree  
     
I tend to make instant purchase decision when     
free gifts  are distributed at point of sale 3.37 0.81 Neutral  
     
I tend to make purchase more often if i have 3.52 0.86 Agree  
the free gifts  offering a promotion.     
     
I often spend more if i can receive a bounce 3.52 0.91 Agree  
back free automobile gifts  .     
     
I usually keep free automobile gifts  safe to use for my 
future purchase. 3.51 0.92 Agree  
     

 
         According to the data illustrated above, respondents agree 
that they are encouraged to try new products when they are 
offered free gifts with mean score of 3.57. Respondents also 
agree that they intend to make a purchase more often when the 
value of the free gifts is higher with mean score of 3.57. 
However, respondents have neutral attitude towards making 
instant purchase decision, when free gifts are distributed at the 

point of sale with mean score of 3.37. Respondents, on the other 
hand agreed that they tend to make purchase more often if they 
have the free gifts offering with a promotion with mean score of 
3.52. Similarly respondents agree that they spend more often if 
they receive bounce back free gifts and usually keeps the free 
gifts safe to use for their future purchase both receiving mean 
score of 3.52 and 3.51 respectively.  

 
Table 4.8 Analysis of Perception Free product trial and Purchase Decision 

 

Statement  Mean SD Perception  
     
Free product trial influences me to try new product 3.93 0.78 Agree  
     
Free product trial influences me to make a quick purchase 3.74 0.77 Agree  
     
When offered free samples it influences to me 3.79 0.78 Agree  
to make purchase decision quickly     
     
I am more willing to buy a new product only 3.20 0.95 Neutral  
free product trial is offered     
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         tscore, slope  
tscore, intercept =   sx

2 +x2 

         According to the illustrated data regarding the perception of 
respondents towards the free product trial and their purchase 
decision, respondents agree that free product trial influences 
them to try new products and influences them to make a quick 
purchase with mean score of 3.93 and 3.74. Respondents also 
agree that when the free product trial is offered it influences them 

to make purchase decision quickly with mean score of 3.79. 
However, respondents have a neutral attitude when asked if they 
are willing to buy a new product only if free product trial of the 
product is offered with mean score of 3.20. To sum up from the 
data collected above, it shows that free product trial strongly 
influence respondents to make their purchase decision.   

 
Table 4.9 Analysis of Respondent’s Point of Sale Display on Purchase Decision 

 
Statement  Mean SD Perception  
     
Point of sale display offers unusual information  3.74 0.76 Agree  
and  attracts me     
     
Attractive and clear point of display influences my 
purchasing decision 3.94 0.79 Agree  
     
Point of sale display affects what, when and how to buy 3.92 0.76 Agree  
     
I often like to purchase products when i analyze with 
several displayed in the store. 3.80 0.78 Agree  

 
         Most respondents agree that the Point of sale display has a 
big influence on their purchasing decision. Respondents agree 
that Point of sale display offers unusual information and attract 
them and attractive and clear point of display influences my 
purchasing decision with mean score of 3.74 and 3.94 

respectively. In addition, respondents agree that Point of sale 
display affects what, when and how to buy and often like to 
purchase products when they analyze several products displayed 
in the store with a mean score of 3.92 and 3.80 respectively.  

 
Table 4.10 Analysis of Respondent’s perception on Sales Promotion and buying behavior 

 
Statement  Mean SD Perception 
My purchase decision is based on sales promotion 
offered. 

3.74 0.75 Agree 

    
         Table 4.10 shows the analysis of the relationship between 
sales promotion and buying behavior. Most respondents agree 
that their buying actions are based on the sales promotion offered 
by the brand with mean score of 3.74. This data shows that 
majority of respondents take sales promotion into consideration 
while making their purchase decision offered by the respective 
brand.  
 

4.4 Hypothesis Tests 
         The hypotheses tests of this research are conducted within 
the following two grounds: Use   Pearson’s   correlation   test- to 
- test (X) and dependent (Y) variable of the research. This 
research uses a standard of 95% confidence interval to test all the 
hypotheses. The following formula was used in of test- to – test 
in this research 

 
 
 
Where r is the Pearson correlation coefficient 
The tscore, intercept can be determined from the tscore, slope: 

 
 
 
Where sx

2 is the sample variance 
Hypothesis 1: There is significant relationship between point of sale display and 

consumer buying behavior  
H A: There is significant relationship between point of sale display and consumer buying behavior  
 
H 0 : There is no significant relationship between point of sale display and consumer buying behavior  
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=0.578 100 −2 
          1 −0.5782 
= 11.39 

Table 4.11 Correlation between Point of sale Display and Buying Behavior 
 

      
  Point of Display Buying behavior   

Point of sale Display Pearson Correlation 
    

1 .576** 
  

    
      

 Sig. (2-tailed)  .000   

 N 100 100   
buying  Pearson Correlation 

.576** 1 
  

behavior  
   
     

 Sig. (2-tailed) .000    

 N 100 100   
 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
         From the table above it can be summarized that there is a positive relationship between Point of sale display(X) and buying 
behavior (Y). The Strength of   the   relationship r = is 0.576 determine by   Pearson’s   correlation. The researcher further conducted 
the test of the significance of the correlation using the t –test. This research uses a standard of 95% confidence interval; therefore, the 
significance level is defined as 0.95. In order for the claimed relationship to be significant, tobs t0.95, the test statistic is given as: 

 
 
         From the above calculation, tobs = 11.33> t0.95,df 98 = 1.65 (n = 100), therefore, the researcher concludes that the claimed 
relationship between point of sale display and buying behavior is statistically significant at 95% confidence interval. 
 
Hypothesis 2: There is a significant relationship between price discount and consumer buying behavior  
H A : There is significant relationship between price discount and consumer buying behavior  
H 0 : There is no significant relationship between price discount and consumer buying behavior  
 

Table 4.12: Correlation between Price Discount and buying behavior 
 

  Price Discount Buying behavior 

Price Discount Pearson Correlation 1 .588** 

Sig. (2-tailed)  .000 

N 100 100 

Buying behavior Pearson Correlation .588** 1 

Sig. (2-tailed) .000  

N 100 100 

**. Correlation is significant at the 0.01 level (2-tailed).  

 
         From the table above it can be summarized that there is a positive relationship between price discount (X) and buying behavior 
(Y). The strength of the relationship is determined=0.588 by   Pearson. The researcher further conducts the test of the significance of 
the correlation using the t –test. This research uses a standard of 95% confidence interval; therefore, the significance level is defined 
as 0.95. In order for the claimed relationship to be significant, tobs t0.95, the test statistic is given as: 
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= 0.588 100 −2 
           1 −0.5882 

 

= 11.69 

 
 

= 0.614 100 −2 
          1 −0.6142 

 

= 12.51 
 
 

 
 
  
 
 
 

 
         From the above calculation, tobs = 11.69> t0.95,df 98= 1.65 (n = 100), therefore, the researcher concludes that the claimed 
relationship between price discount and buying behavior is statistically significant at 95% confidence interval. 
 
Hypothesis 3: There is a significant relationship between Free Gifts and Consumer Buying behavior  
H A : There is significant relationship between free gifts and consumer buying behavior 
 
H 0 : There is no significant relationship between free gifts and consumer buying behavior 
 

Table 4.13 Correlations between free gifts and consumer buying behavior 
 

  Free gifts Buying behavior  
Free gifts Pearson Correlation 1 .614**  
 Sig. (2-tailed)  .000  
     

 N 100 100  

Buying  Pearson Correlation .614** 1  

behavior Sig. (2-tailed) .000   

 N 100 100  
 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
         From the table above it can be summarized that there is a positive relationship between free gifts (X) and buying behavior (Y). 
The strength of the relationship is determined at = 0.614   by   Pearson’s   correlation. The researcher further conducts the test of the 
significance of the correlation using the t –test. This research uses a standard of 95% confidence interval; therefore, the significance 
level is defined as 0.95. In order for the claimed relationship to be significant, tobs t0.95.The test statistic is given as: 

 
 
 
From the above calculation, tobs = 12.51> t0.95, df 98= 1.65 (n = 100), therefore, the researcher concludes that the claimed relationship 
between free gifts and buying behavior is statistically significant at 95% confidence interval. 
Hypothesis 4: There is significant relationship between product trials and consumer buying behavior  
H A: There is significant relationship between free product trials and consumer buying behavior 
H 0: There is no relationship between free product trials and consumer buying behavior  
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= 0.590 100 −2 
           1 −0.5902 

 

= 11.76 
 
 

Table 4.14 Correlation between free product trials and consumer buying behavior 
 

     
  Product trials Buying behavior  
Free product  Pearson Correlation 

1 .590** 
 

trials   
     
 Sig. (2-tailed)  .000  
     

 N 100 100  
Buying  Pearson Correlation 

.590** 1 
 

behavior 
  
    

 Sig. (2-tailed) .000   
     

 N 100 100  

**. Correlation is significant at the 0.01 level (2-tailed).   
 
         From the table above it can be summarized that there is a positive relationship between free product trials (X) and buying 
behavior (Y). The strength of the Relationship is   determined=0.590 by Pearson’s correlation. The researcher further conducts the test 
of the significance of the correlation using the t-test. This research uses a standard of 95% confidence interval; therefore, the 
significance level is defined as 0.95. In order for the claimed relationship to be significant, tobs t0.95.The test statistic is given as: 
 

 
 
         From the above calculation, tobs = 11.76> t0.95,df 98= 1.65 (n = 100), therefore, the researcher concludes that the claimed 
relationship between Product trials and buying behavior is statistically significant at 95% confidence interval. 
 
4.5 Regression Analysis 
4.6 Table 4.15 Hierarchical Multiple Regression 

    
Coefficients 

    
Model   Unstandardized  Standardized T Sig. 
   Coefficients  Coefficients   

   B  Std. Error  Beta    
 (Constant)  1.305  .170    7.667 .000 

 Price discounts  .097  .082  0.588  1.178 .000 

1 Free gifts  .075  .075  0.614  1.006 .000 

 Product trials  .082  .086  0.590  .947 .000 
 Point of Sale display  .141  .080  0.576  1.760 .000 
a. Dependent Variable: Buying Behaviour 
 
R2 =   0.257,   ΔR2   =   0.228 
 
         The result of Pearson Correlation test revealed that there 
was a highly significant positive relationship between attitude 
towards price discounts and buying behavior among respondents 

(β= 0.588, p = 0.000). The results of this study reaffirmed those 
findings of previous study by, Blackwell, Miniard and Engel 
(2001) that price discounts plays positive role in influencing 
consumers’ purchase. There was a highly significant relationship 
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between attitude towards free gifts and buying behavior (β= 
0.614, p = 0.000). This study also found that, there was a highly 
significant relationship between attitudes towards free product 
trials and buying behavior (β= 0.590, p = 0.000). The conclusion 
is reliable with Shimp buying behavior. Besides, Lammers 
(1991) also verified that free product trial did have a positive 
impact on immediate sales of the product. Lastly, there was also 
a highly significant relationship between point of sale display 
and buying behaviour β=0.576, p = 0.000). It showed that the 
promotion of point of sale display has significant positive impact 
on buying behavior. All the four selected variables namely: Price 
discounts, Free gifts, point of sale display, and Product trials 
which significantly related to buying behaviour was regressed 
using hierarchical method.  
 

V. SUMMARY, CONCLUSIONS AND 
RECOMMENDATIONS 

5.1 Summary of Findings 
         The study administered 105 instruments to the sampled 
group, out of which 100 responded giving a response rate of 95% 
and a non-response rate of 5%. According to the findings, 
majority of the respondents were male and therefore Three-
wheeler vehicle operators in Nairobi County is a male dominated 
sub-sector. According to the findings, majority of the 
respondents were old enough to fully understand the influence of 
sales promotion strategies on their purchase decision in industry. 
The findings show that majority of the respondents had a sound 
academic background to allow them to understand the market 
trends of three-wheeler vehicles. It further shows that the 
respondents were learned and could therefore give valid and 
reliable information required for the study. Majority of three-
wheeler vehicle users had been working in the sub-sector for 
longer period and thus had in-depth information useful to this 
study.  
         The objective of this research was to examine the influence 
of sales promotion on the purchasing behaviour of three-wheeler 
vehicle users. As such the researcher studied various promotional 
tools like price discounts, free gifts, product trial and point of 
sale display that affect the consumer purchasing behaviour. The 
result of this research provides important information about the 
impact of sales promotion on consumer buying behaviour of 
three - wheeled vehicles and also leads us towards the most 
effective sales promotion tool that customers are inclined 
towards nowadays. 
 
5.1.1 Point Of Sale Display on Consumer Buying Behavior  
         Majority of respondents agreed that the Point-of-sale 
display has a big influence on their purchasing decision. 
Respondents agree that Point of sale display offers unusual 
information and attract them and attractive and clear point of 
display influences my purchasing decision with mean score of 
3.74 and 3.94 respectively. This was also proved by the research 
of Gilbert and Jackaria (2002) who reported that point of sale 
display ranked high as the promotion one of widely used 
promotion.  
         The first hypothesis of the study states that there is 
significant relationship between point of sale display and 
consumer’s buying behaviour. The results show that there is a 

positive correlation between point of sale display and consumer 
buying behaviour of three wheeled vehicles with r = 0.57 and rt 
= 11.33 significant at 95% confidence interval and thus 
hypothesis accepted. The result of this research is consistent with 
the previous studies that support the statement that consumer’s 
purchase decision is influenced by point of sale display. 
According to (Gedenk et al., 2006) sales promotions best address 
the customers at the point of sale; meaning that communication 
regarding the product or services is best conveyed to the 
customers at the place where most of the purchasing decision are 
made. Similarly, Ferrell & Hartline, (2008) stated that point of 
purchase display builds store traffic, advertise a product, and 
induce impulse purchase.  
 
5.1.2 Price Discount on Consumer Buying Behavior  
         Finding shows that majority of respondents agree on 
making price comparison while they go to purchase an 
automobile product, with mean score of 3.96. The findings were 
consistent with observation by Gupta (1988), who suggested that 
price discount is very effective in attracting consumer of other 
brands. Furthermore, findings from Bucklin, Gupta and Siddarth 
(1998) also indicated that price discounts induced households to 
switch brands and buy earlier than planned. 
         The second hypothesis states that price discounts 
significantly influences the consumer’s buying behaviour. The 
results show that there is a positive correlation between price 
discounts and consumer buying behaviour of three wheeled 
vehicles with r = 0.58 and rt = 11.69 significant at 95% 
confidence interval and thus hypothesis accepted. This is 
consistent with the findings of the previous studies. Assunçao 
and Meyer, (1993) show that consumption is an indigenous 
decision variable driven by price discounts. Similarly, in another 
analytical study, (Chandon et al., 2002) stated that stockpiling is 
often observed when there is a heavy price discount on 
convenience goods.  
 
5.1.3 Free Gifts on Consumer Buying Behavior  
         According to findings, majority of respondents agreed that 
they are encouraged to try new products when they are offered 
free gifts with mean score of 3.57. The result was consistent with 
the present result of Li and Sun, (2003) which found that extra 
product promotions would speed up clearance sales more than do 
price promotions. 
         The third hypothesis states that free gifts significantly 
influences consumer’s buying behaviour. The hypothesis result 
revealed that there is a positive correlation between free gifts and 
buying behaviour of three wheeled vehicles with r = 0.61 and rt 
= 12.5 significant at 95% confidence interval and thus hypothesis 
accepted. The result of this study is consistent with the findings 
of the previous studies. Cummins (2008) stated that free gifts 
help sellers to attract new buyers, and deal prone consumers to 
make an instant purchase. According to Roger et al., (2003) 
suggest that free gift encourages customer to try new products far 
more easily. Although it has been proved that free gifts have a 
positive impact on the customer’s purchase decision, and it 
encourages customers to try new products easily. 
 
5.1.4 Free Product Trials Influence on Consumer Buying 
Behavior  
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         According to findings regarding the perception of 
respondents towards the free product trial and purchase decision, 
majority of respondents agreed that free product trial influences 
them to try new products and influences them to make a quick 
purchase with mean score of 3.93 and 3.74. The findings shows 
that free product trial strongly influence respondents to make 
their purchase decision and is consistent with findings by Shimp 
(2003) who reported that free sample had positive effect on 
consumer’s buying.  
         The fourth hypothesis of the study states that there is 
significant relationship between free product trial and consumer 
buying behaviour of three wheeled vehicles. The results show 
that there is a positive correlation between free product trial and 
consumer’s purchasing decision with r = 0.59 and rt = 11.76 
significant at 95% confidence interval and thus hypothesis 
accepted. The result of this research is consistent with the 
previous studies that support the statement that consumer’s 
purchase decision is influenced by free samples. Fill, (2002) 
stated that free product trial has a great impact on consumers 
purchase decision as it provides a product presentation in front of 
customers at free of charge.  
 
5.1.5 Consumer Buying Behavior 
         Findings showed the relationship between sales promotion 
and buying behavior. Most respondents agree that their buying 
actions are based on the sales promotion offered by the brand 
with mean score of 3.74. This data shows that majority of 
respondents take sales promotion into consideration while 
making their purchase decision offered by the respective findings 
by Raaij et al, (2001) showed that respondents, who have a high 
level of buying behavior, set the level of involvement in paying 
attention to the development of sales promotion  
         The relationship between sales promotion and consumer’s 
purchasing decision results show that there is a positive 
correlation between sales promotion and consumer’s purchasing 
decision with r = 0.57 and rt = 11.39 significant at 95% 
confidence interval. The result of this research is consistent with 
the previous studies that support the statement that consumer’s 
purchase decision is influenced by the sales promotion. Studies 
regarding behavioral and economic theory have provided 
supporting evidence that sales promotion has direct impact on 
consumer behavior and it accelerates the selling process by 
influencing consumer to make a swift purchase, (Wansink & 
Despande, 1994) support that customer’s consumption behavior 
responds to sales promotion. 
         Similarly, other studies highlight that customer’s purchase 
decision is highly influenced by sales promotion on products of 
high convenience compared to that of low convenience.  
 
5.2 Conclusion 
         This study found that there is significant relation between 
sales promotion and buying behavior. Results of Hierarchical 
Multiple Regression showed that each of free product trials, free 
gifts, point-of-sale display and price discount had a 22.8% 
variance with the buying behaviour of the respondents. The 
results of this study would help marketers to select the types of 
promotion that greatly influence the buying behaviour of the 
respondents. Hence, this could help them in their planning to 
become more competitive and gain more profit and market share. 

The study revealed that there was a positive significant 
relationship between price discount and buying behaviour.  
         The study further revealed there was a positive significant 
relationship between free gifts and buying behaviour. This 
finding implies that the consumer purchasing decision is 
influenced by free gifts factors such as bonus or value packs and 
Buy-one-get –one free of vehicle accessories among others from 
automobile companies. It was also revealed that there was a 
positive significant relationship between point- of -sale display 
and buying behaviour. This finding implies that the consumer 
purchasing decision is influenced by point- on -sale display 
factors such as feature advertising and demonstrations.  Finally 
the study revealed that there was a positive significant 
relationship between product trials factors and buying behaviour. 
This finding implies that the consumer purchasing decision is 
influenced by product trials factors such as convenient payment 
and free models offered by automobile companies 
         The study concludes that the sales promotion strategies 
practiced in the selling of three-wheeled vehicles had positive 
and significant influence on the consumer buying behaviour. 
Thus, the kinds of sales promotion activities undertaken by the 
firms selling three-wheeled vehicles influenced the behavior of 
the customers with effect to the purchase of the products offered. 
The study concludes that various factors enhance the 
effectiveness of sales promotion strategies in the three-wheeler 
vehicles. Factors such as price reduction, point of sale display, 
free samples and free gifts are important when formulating a 
firm’s sales promotion programmes. Hence, consideration and 
application of these factors was likely to enhance the firm’s sales 
promotion strategies and thereby positively influencing consumer 
behavior. Thus, while launching any sales promotion, brands 
need to analyze and study who their customers really are, how 
much do they earn, what kind of lifestyle do they adhere to and 
how do they perceive the overall brand. 
 
5.3 Recommendations 
         The study found out that the sales promotion strategies 
practiced in the sale of three-wheeled vehicles had a significant 
positive influence on the consumer behaviour. The study 
therefore recommends that the management of selling companies 
to formulate comprehensive and effective sales promotion 
strategies that seek to build brand awareness, creating favourable 
brand attitudes, gaining market share, inducing purchase, 
building brand loyalty and increasing sales. 
         The study revealed that various factors such as price 
reduction, display of products, free samples and free gifts 
attached enhance the effectiveness of sales promotion strategies 
in the sector. The study thus recommends that the management 
of the outlets should focus on all these rationale of sales 
promotion, though unique from each other, so as to achieve a 
long term effect on increasing the firm’s market share, improve 
sales volume, retain customers and reduce switching of 
customers. 
         The study recommends that firms dealing with three-
wheeler vehicles need to consider the various economic factors 
that influence consumer decision making such as free product 
trials, free gifts, point on sale display and price discount. In this 
regard they need to design motor vehicle for different categories 
of customers in different income brackets in Kenya. There is a 
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need to make sure that investments in quality occur in areas that 
will resonate with customers.  
         Finally it was important to understand the little things that 
consumers use as the basis for making a judgment of when it 
comes to purchasing decisions. The study recommends the need 
for automobile companies to consider consumers’ demographic 
characteristics such as age, gender, marital status, occupation, 
education and income when designing the products to offer into 
the Kenyan market. This is because demography factors are vital 
and measurable statistics of a population that helps to locate 
target market, they are easier to measure and are suitable for 
psychographic and socio-cultural studies. Additionally 
demographic factors have a huge impact on the assessment of 
different features which are generally associated with consumer 
behaviour. 
 
5.4 Recommendations for Further Research 
         Since this study explored the influence of sales promotion 
on consumer behavior in the sale of three-wheeled vehicles in 
Nairobi County, the study recommends that; similar study should 
be done in other counties for comparison purposes and to allow 
for generalization of findings on the influence of sales promotion 
strategies on consumer behavior in the automobile sector. Future 
researchers may further scope to duplicate the study in different 
environment and different geographical locations. Since this 
study was conducted in Nairobi County, it could not represent 
other people in urban or rural areas where the quality of life is 
different. Thirdly, future researchers are suggested to use 
interview technique in doing research especially at the place 
where transactions happen. This will enable the researchers 
obtain an accurate information based on the respondents’ fresh 
memory. On Promotional tools that influence buying behavior, 
future researchers are suggested to determine other promotional 
tools such as rebates, sweepstakes, in pack premiums and so 
forth.  
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Abstract—Always there is a potential for laboratory results to become wrong results. Therefore, performing quality 

control using quality samples on the medical devices existed in the laboratory will be with great benefits as well as 

ensuring the perfect performance of the equipment. 

Motivation: In this paper, some important highlights will be reported. Some definitions of the associated terms will 

be discussed. 

Method: Some well-known papers will be referred to in order to provide some valuable information about this 

topic.  

Conclusion: Performing a quality sample provide correct information and enables the medical staff to make 

preventive or corrective measures early. 

Keywords: Quality Parameters and Quality Sample. 

 

 

 

1. INTRODUCTION 
 

Recently, the interest in the medical sector has increased and technology has invaded all 

its fields. However, the doctor, the nurse and the patient are also keen to obtain laboratory 

results that are of high accuracy and do not expose the patient to the suffering of repeated 

sample work again. Not only this, but also reducing the chances of waste of resources in the 

labs, preservation of property and reduce its expenses. From here, the term “control sample” is 

emerged recently [1, 2]. 

 

   A control sample is well-known as controls and is defined as any type of any well-

known forensic sample and its objective is to ensure analyses, as well as tests, are properly 

performed yielding to reliable results. In addition, control samples are of different types in terms 
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of composition, identification, source and type. Researchers and scientists illustrate the 

importance of these samples in two approaches: 

 

i. Assure that a test run is valid. 

ii. Assure that results are reliable [3]. 

 

In the laboratory technology, control samples should be utilized in the execution of each 

inspection. Moreover, control samples should be addressed in the precise same technique as the 

test samples and are used to validate the test run[4]. Recently, each laboratory should employ its 

standards for run acceptance established on instructions from the manufacturer's kit (i.e. the 

negative and positive control provided with the kit) insert and in-lab validation of an external 

quality control sample. 

 

2. ANALYSES WORKFLOW 

Before the delivering of the first lab test, the journey starts. It starts with making a 

calibration to the devices. Some devices might be programmed in advance to make a self-test 

every morning at a specific time and some devices ask the technician to make the calibration 

because it may require some reagents. Each workflow involving different consecutive steps that 

modify depending on the sample type and iterate the sample until it is contingent to extract its 

information and turn it into actionable results. Challenges are within every step promptly 

regarded to the sample type and analysis technologies, and at each step, there is a high risk for 

things to go in the wrong direction. Therefore, performing accurate quality control is of high 

importance to ensure quality results and reliable interpretation[5]. 

 

In fact, there are four significant quality parameters which enable to characterize the 

quality of what is called the nucleic acid samples and these four parameters determined 

depending on the downstream application. The four parameters are: quantity, purity, size and 

sequence. Before considering the features embedded in these parameters, it is important to note 

the importance of the stability in these parameters. Indeed, various variation in these parameters 

may manipulate the experiments and impact the data quality as well as results interpretation. 

The variation in these parameters even small one could drive the assay to become a failure. 
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The influence of the four significant parameters on downstream applications should be 

with great effort. This influence implies evaluating these parameters, performing quick and 

simple quality control of various measures and increase the chances of success on the assay[6]. 

 

   In general, quantity implies enough material to perform the assay. It is the first step to 

ensure the correct results. The technician should be able to determine the accurate sample 

quantification. However, the accidental estimation errors might impact the downstream assays. 

Figure (1) below shows three bottles with different materials to perform the assay and it is easily 

seen that first bottle on the right is the one with the suitable quantity. 

 

 

Fig (1): Quantity Parameter 

 

Another parameter impacts the results of an assay is the purity. It is the parameter that 

ensures that the sample does not contain any contaminants. As a consequence, impurities have a 

high risk to interpose with the downstream application. Figure (2) below illustrates this 

parameter and it is obvious that the bottle in the middle is the one with no contaminants. 

 

 

Fig (2): Purity Parameter 

 

An equally significant aspect is the size parameter. The size parameter can be defined as 

the right size of the distribution of the sample and ensuring that the sample is not degraded. 
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Accordingly, estimating the size of the nucleic acid size distribution affords insights into the 

integrity of the sample, in addition, this action will distinguish any poor quality or any degraded 

samples that are not well performed for analysis. Figure (3) below shows the size parameter 

 

Fig (3): Size Parameter 

 

At last, the sequence is the fourth parameter. Performing this parameter enables the 

technician to assure that the sample is the with the right genotype. It is the final step; it is 

considered as the primary validation step. This parameter ensures that the technician is 

performing the full credit to obtain right results interpretation. Figure (4) below illustrates this 

parameter 

 

 

Fig (4): Sequence Parameter 

 

A lot of risks face the technicians of a laboratory when neglecting the principles of 

quality control in general and quality samples specifically. Performing these actions in the 

morning demand not more than a few minutes and does not cost a lot of money. On the contrary, 

performing these actions has the possibility to ensure that the technicians' task is performing the 

samples of the highest quality so, in other words, it might save the money as well as the time. 

 

Validating everything associated with a quality control in its right way in the lab might 

ensure in advance stages a profitable investment. Also, it is very important to use high-

performance tools to ensure the validity of the four significant parameters. Nowadays, 
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researchers and scientists are much more sensitive to detection technologies than before. But we 

should also consider that these technologies are not necessarily more firm in terms of tolerating 

variations into the quality of a sample. 

 

3. CONCLUSIONS 

Monitoring the success of any experiment stands in front of a lot of parameters. The 

control sample characterizes the ultimate success step and it is important to ensure the existence 

of the four parameters before performing the assay. 
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Abstract: The problem of errors in clinical laboratory has recently received a great deal of attention. 
Which plays a key role to healthcare services and may generate a serious risk affecting patient's life.  
The frequency of laboratory errors varies greatly, depending on the diagnosis procedures and steps of 
the total testing process. In this paper, technical specification and recommendations by International 
Organization for Standardization (ISO) have been collected and explored to achieve better 
understanding for corrective procedures to reduce errors in laboratory. 
 
Keywords: laboratory errors, pre-analytical phase, analytical phase, post-analytical phase, Internal 
and external quality assurance, verification, validation. 
 
 

I. Introduction 
The role of the clinical laboratory is essentially to provide therapists with patient data 
and test results for use in clinical assessment and decision making. Measuring and 
improving laboratory test results require methods that correlate the total quality of 
laboratory information and outputs to more effective patient management, including 
diagnosis, treatment of disease, clinical monitoring, and disease prevention. The 
improvement in analytical quality, documented through proficiency testing, should 
guarantee that the actual performances of clinical laboratories are suitable for 
improving a patient’s health. Global studies and researches have shown that 
laboratory test results are the most frequently data used by therapists to diagnose 
diseases and medical cases, where around 60-70% of diagnosis are made based on 
laboratory tests. However, results of laboratory tests do not always represent the 
clinical status of patients especially when they are unexpected, surprising or do not 
match the complains of patients. Abnormal laboratory result may be accepted and 
interpreted as a sign of a disease or disorder. On the other hand, abnormal laboratory 
report may result from several factors other than disease. Practically, in daily clinical 
procedures little attention is usually given to factors that may affect the output of 
clinical laboratory. Generally, these interfering factors have been categorized into 
three main group including pre-analytical, post-analyticalanalytical and factors acting 
in-vivo and in-vitro. 
Reliable quality indicators (QIs) is a significant procedure to identify and enabling 
laboratory operators to quantify the quality of laboratory services and tests, as well as, 
(QIs) are essential way to identify errors in medical laboratories and to determine the 
phase of test process. Improvement of standardization of analytical techniques and 
instrumentation have stimulated the approaches of quality indicators for errors in 
medical laboratories. The International Organization for Standardization (ISO) 
declared the most common definition of errors in clinical laboratory as the following 
“failure of planned action or procedures to be achieved as intended, or use incorrect 
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plan to achieve a desired goal, and it may occur during any phase of laboratory 
process” [1]. 
 
 
 
 

II. Methodology 
The International Organization for Standardization (ISO) categorized the laboratory 
procedures into three main phases including pre-analytical, analytical, and post-
analytical. Defining each phase of laboratory testing process would improve quality 
control methods and quality assessment programs dealing with analytical aspects of 
testing. However, the three main categories can be described as following: 

• Pre-analytical phase is defined as the steps starting in chronological order 
with test request by therapists including examination requisition, preparation 
of the patient, identification of specimen, collection, handling and 
transportationof the primary sample and ends withanalytical examination 
procedure begins. 

• Analytical phase begins when the patient sample is prepared in the laboratory 
for testing, followed by the processing of sample and it ends when the test 
result is interpreted and verified by the operator in the laboratory. 

• Post analytical phase focusing in the obtained results of laboratory test, 
interpreting these results fortherapists to verify the diagnosis and treatment 
plan. 

Defining each phase of laboratory test process is an essential way to detect and 
prevent the errors in clinical laboratory. Utilization of quality control system and ISO 
guidelines would significantly reduce the errors and help the operators to determine 
the stage where the error occurred. Then preventive and corrective procedures will 
take place to ensure and prevent reoccurrence of errors during laboratory tests.   
 

III. Discussion 
Regarding the fact that laboratory testing is highly complex and accurate process, 
errors may occur during any phase of laboratory procedures which will significantly 
affect the obtained results of patients. However, the reported laboratory errors vary 
greatly in types and rates in the three stages of the laboratory testing process. 
Therefore, errors in clinical laboratory reports involve many different factors 
including in-vitro and in-vivo. Based on the previous methodology; errors in clinical 
laboratory divided into three main categories associated to the phase of procedures. At 
each phase there is significant factors affecting variability and accuracy of laboratory 
reports. During the pre-analytical phase, some in-vivo factors are beyond general 
condition for patient’s status including age, genetic factors, ethnic, group, race and 
gender. The effect of these factors can be managed by standardized preparation and 
consider the current status of these patients during interpretation of results. However, 
the most common factors influencing errors during the pre-analytical phase are related 
to special conditions such as diet, starvation, exercise, posture, daily andseasonal 
variations, menstrual cycle and pregnancy. Special types of foods and diet conditions 
could significantly affect the result of laboratory test. For example (700 kcal) of fast 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8352
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018                   482 
ISSN 2250-3153   

  http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8352  www.ijsrp.org                                       

 

food can increase the level of triglycerides by 50%, aspartate aminotransferase by 
20%, bilirubin andglucose by 15%.  As well as, blood glucose concentration increased 
as a result of increased level of gluconeogenesis, as well as, plasma renin activity and 
catecholamine concentrations have been found to be elevated after caffeine intake. 
Moreover, the acute effect of alcohol decreases serum glucose and increases serum 
lactate because of inhibition of gluconeogenesis. As well as, pregnancy can cause 
essential physiological change including; raising in plasma range up to (2600-3900 
mL) and decrease albumin concentration, which have direct effect in blood chemistry 
and hematology laboratory tests. Also, Oestrogen increases the hepatic synthesis of 
binding and carrier proteins leading to increased total cortisol and total thyroxine. In 
addition to that, the second source of pre-analytical errors associated with sample 
problems including hemolysis, inadequate sample quantity and errors in sample 
collection are the main cause of errors at this phase with a rate of 75% for inpatients 
and 25 for outpatients [2]. Some clinical laboratory errors can be generated due to 
using of medication, interfering with laboratory results during pre-analytical and 
analytical phase, leading to incorrect test results. 
Secondly, the analytical errors in clinical laboratory rates about (7-13%) of total 
errors in the lab. One of the most common error during the analytical phase is using 
non-suitable reference ranges or incorrect understanding of the meaning and 
calculation of reference limits, such as using same reference limit for different ages 
and sex. Samples mix is another source of error during this phase. Storage of sample 
is significantly affecting the test results, separation of blood sample using centrifuge 
should be carried out during one hour after sample collection and great attention 
should be paid for sample during this process. Samples should not be stored and 
should be protected from air contact and high temperature. For example, the 
temperature effect leads to incorrect lab results, where potassium releases at minimum 
rate at room temperature, while increasing temperature dramatically decrease the 
concentration of glucose [3]. Also, medical lab equipment can primary affect the 
results at this phase. Malfunction or non-calibrated equipment leading to wrong 
laboratory reports.  Therefore, manufacturers recommendations and guidelines should 
be followed precisely to minimize errors associated to laboratory equipment.   
On the other hand, post analytical errors accounting around 20% to 45% of total 
errors in clinical laboratory. Most common errors at this phase are related to 
verifying, interpreting and feeding laboratory results to the information system of the 
hospital. Communicating between laboratory technicians and therapists in different 
departments should be based on well established network to ensure high level of 
accuracy during delivering the laboratory report to the desired therapists. However, 
wrong validation, delayed laboratory results, not reported results or reported results to 
wrong provider are the primary causes of errors at post analytical phase. Table (1) 
shows the types of errors in clinical laboratory and their rates against the source of 
errors during the three stages of clinical laboratory process [4]. 
 

Type of Errors Ratio Source of Errors 

Pre-Analytical Errors 46% to 65% 
Incorrect or Insufficient sample 
Incorrect identification of sample 
Incorrect sample handling or transportation 
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Analytical Errors 7% to 13% 
Equipment malfunction 
Sample mix up / Interference 

Post-analytical Errors 18% to 47% 
Incorrect reporting or interpretation 
Incorrect data entry 
Long turnaround time 

Table 1: Types and rates of error in clinical laboratory against source of errors 

 

IV.  Quality of Laboratory Procedures 
The laboratory procedures must carry out under validation system for all analytical 
measurement and results to establish a performance characteristic for all methods and 
techniques used to obtain the desired target of laboratory tests, and to ensure these 
methods meet the requirements of ISO and quality control standardization. Also, 
verification of reportable ranges of test results is a significant way to establish quality 
system to monitor and evaluate the obtained results. It can be achieved by using at 
least five samples with known value to cover all possible reported ranges of the 
intended test. The verification should include linearity test to estimate imprecision, 
inaccuracy and random error which may occur during the test process. In addition to 
that, verification of test reproducibility is necessary to establish a high precision level 
of obtained results.  Lab operators are responsible to run at least two level of 
controller for three times per each run. The calculation of precision value can be 
obtained by standard deviation for results values obtained from controllers and should 
be compared to the standard value of the manufacturer of the assay controllers. While 
the accuracy of analytical procedures indicates the veracity of test results. It is needed 
around 20 patient samples within the accepted range to be examined by new 
comparative method. The average value is calculated, and comparison should be 
carried out between old and new method, the results should be within the accepted 
limit to verify the accuracy of the test. On the other hand, verification of test 
sensitivity can be performed by using blanks reference controller for 20 times. When 
the results from 3 samples exceeds the blank value, the lower detection limits are 
accepted. This step is usually followed by running low patient samples near the lower 
detection limit, when at least 17 samples are above the blank reference value, it is 
mean that the detection limit is accepted and verified [5].  
Quality control system aim to establish a well defined and documented framework for 
assessing and evaluating the laboratory examination procedures. To obtain the desired 
target of QC system, two main part should be followed in the clinical laboratory. 
Firstly, Internal Quality Control (IQC) program should be used for continuous checks 
to guarantee high level of reliability of framework, and to ensure that laboratory 
results doesn’t fluctuate, and the obtained results are validated before interpreted. 
Secondly, External Quality Assurance Program (EQAS) is a significant technique to 
detect gradual or sudden changes occurred during the test process such as software 
update or reagent reformations. Leading to early awareness of changes and prevent 
repeated tests due to error that may occurred. EQAS has a great potential in reducing 
cost related to clinical laboratory errors [5]. 
 

V. Impact of errors in laboratory  
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Globally, the impact of errors in clinical laboratories seem to reflect small proportion 
in actual patient harm and misdiagnosis due several barriers and corrective procedures 
between releasing of test results and decision making. However, this small percentage 
of error in clinical lab can directly affect a reasonable percentage of patients. The 
below table shows the effect of errors in clinical laboratory against patient outcomes. 
 

Study 
Detected 
Errors 

Effect on 
Patient 

care 
Percentage 

Risk of 
Inappropriate 

care 
Percentage 

Ross and 
Boone [6] 336 30 8% 7 2% 

Nutting [7] 180 27 15% 12 6% 

Plebani and 
Carraro [8] 189 26 13.7% 6 3% 

Table 2: Effects of clinical laboratory errors on patient outcomes 

VI.  Recommendations 
The success of any corrective procedures to reduce the total errors associated with 
laboratory results should be monitor to asset and evaluate the corrective measure 
taken.  One suitable methodology to diagnose errors in clinical lab is the conceptual 
framework developed by WHO’s International Classification for Patient Safety 
(ICPS). Also, the implementation of Total Quality Management (TQM) is consider as 
an effective method to reduce errors in laboratory. Practically, TQM using three 
complementary actions including preventing adverse events (error prevention), 
making them visible (error detection), and mitigating their adverse consequences 
when they occur (error management). Furthermore, Failure Mode and Effect Analysis 
which is known as (FEMA) consider as reliable approach to promote risk 
management in clinical laboratory. Specifically, The U.S. Department of Veteran 
Affairs National Center for Patient Safety modified a simple version of FMEA to 
apply in health care facilities known as Healthcare FMEA (HFMEA). Another 
approach to manage and reduce errors in clinical lab is Root Cause Analysis (RCA) 
which is focusing to identify latent conditions underlying variationperformance in 
laboratory results [9]. 
 

VII. Conclusion 
Despite that diseases essentially affect laboratory results, other different factors could 
affect accuracy and reliability of laboratory results, leading to unexpected or 
surprising patients tests which doesn't corresponding with patient complain. 
Practically, these factors should be taken in account during clinical laboratory 
investigations to ensure correct and optimal diagnosis of diseases. In fact, it is 
necessary to follow some basic principle such as choosing suitable reference ranges 
and cutoff point for each population and laboratory method. The health care provider 
should recognize and stabilize the pre-analytical conditions of patients to reduce the 
source of errors. Samples processing conditions including sample collection, sample 
dilution, separation and temperature should be monitored continuously during the 
analytical phase. Consideration of medication drugs during interpretation of 
laboratory results of patients is critical process, which requires a high level of 
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accuracy and should be take in account before clinical diagnosis and treatment. 
Finally, several global approaches have been developed to reduce and control errors 
and performance within clinical laboratory results. Unfortunately, these approaches 
fail to completely eliminate the interfering of error factors in laboratory results but 
have a great potential to minimize errors and facilitate the interpretation of the results. 
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ABSTRACT− Day by day the competition is increasing with new innovations and ideas in automobile sectors. With 
these innovations, a new path is created in the product development. In this development there is a large scope in modifying the 
existing materials or replacing old products by new and advanced material products. Automotive organizations are paying their 
major interest in the weight reduction of components because the weight of the vehicle is the most important factor to be 
considered as it affects the fuel economy. This weight can be reduced by introducing new materials with better properties and 
manufacturing process with optimization of design. 
 

By this we can achieve more fuel efficiency in vehicles due to reduced weights. Minimizing the weight in the wheel is 
more effective than minimizing the weight in other components because of its rotational moment of inertia effect during its 
motion and also the tyre take the overall vehicle load and provides cushioning effect. This project is with the design of aluminum 
alloy wheel for the automobile application by paying special reference to optimization of the mass of wheel by using current 
opportunities and trends. By reducing the weight we can achieve the objective the reducing of unsprung mass, by which the 
inertia loads and overall weight are reduced with improvement of performance and fuel economy. There is large scope for 
reducing the mass of aluminum wheel by changing or replacing the materials with composites to increase the bearing of stresses 
and to decrease its mass and volume. For this achievement the composite materials are introduced to reduce the weight of the 
components. From the finite element calculations it is found that the mass of the wheel rim can be reduced to 50% from the 
existing alloy wheels. The analysis also shows that after the optimization the stresses generated from the wheel rim will be below 
the yield stress. This gave a new approach in the field of optimization of passenger car wheel rim. In this project we will include 
the modelling by using CATIA V5 R20 and analysis by using ANSYS15.0. 
 

KEY WORDS : Optimization, Finite element method, Unsprung 
 
 

1. INTRODUCTION 
 
The escalation of automobile emissions and energy 
costs, technology geared up towards improving the fuel 
economy and reduction of emissions which includes 
fuel injection, transmission technologies, improved 
aerodynamics, engine aspiration, four wheel drives, 
tyres with lower progressing resistance and increased 
use of light weight materials in production of vehicles. 

 
Wheels have a vital importance for the safety 

of the vehicle and special care is needed in order to 
ensure their stability. The advancement of the wheel has 
strongly influenced the design, material selection and 
the manufacturing process. They are loaded in a 
complex manner and further improvement in the wheel 
design will be possible only if their loading will be 
better 

 
 
implicit. in order to achieve an optimum design of the 
wheel, the accurate knowledge of the loading, the 
mechanical properties and allowable stresses of the 
material is required. 
 

The use of light weight materials for body and 
wheels in an area of automobiles will significantly 
improve the fuel economy and gas emission. Alternative 
materials such as alloys of aluminum and magnesium, 
polymer matrix composites (pmc’s) instead of steel in 
the manufacturing of wheel reduce the weight of the 
vehicle. it is done without compromise in performance, 
comfort and safety of the passengers. 
 

Now the revolution is started in automobile 
industry to manufacture the wheel rim by using carbon 
as it plenty available in nature with low cost. There is a 
lot of pressure in automobile industries due to 
competition to manufacture the components with 
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optimized design and low cost. the components should 
have more efficiency with less consumption of fuels. 
hence there is a need of product development. this can 
be achieved by reducing the mass of the vehicle. the 
wheel along the tire plays an important role in 
passengers comfort. to reduce this mass the materials 
are changed from the existing materials without 
compromising the strength of the wheel. 
 
By using the lighter wheels the handling can be 
improved because of the reduced unsprung mass and 
allowing the suspension to follow closely along the path 
and thus improving the grip. 
 

2. LITERATURE REVIEW 
 
The main requirements of an automobile wheel are 

 
1. It should be as light as possible so that unsprung 
weight is least  
2. It should be strong enough to perform the above 
functions.  
3. It should be balanced statically as well as 
dynamically.  
4. It should be possible to remove or mount the wheel 
easily.  
5. The material should not deteriorate with weathering 
and age .In case, the material is suspected to corrosion, 
it must be given suitable protective treatment.  
Automobile wheels which are made from an alloy of 
aluminum or magnesium. Alloy wheels differ from steel 
wheels because of their lighter weight, which improves 
the driving and handling of the vehicle. Alloy wheels 
made up of composite materials will reduce the 
unsprung weight of a vehicle compared to one fitted 
with standard aluminum alloy wheels. The benefit of 
reduced unsprung weight is more precise handling and 
reduction in fuel consumption. Alloy is an excellent 
conductor of heat, improving heat dissipation from the 
Brakes, reducing the risk of brake failure.  
Lot of research is carried in the field of automobile, 
mainly in the passenger car wheel rim. So far, the 
research is done to know the stress failures of the wheel 
rim and the forces acting on the wheel rim. The various 
tests like bending test, cornering test, impact test, and 
dynamic stiffness test were also carried so far. A brief 
literature survey has been carried out on alloy wheels.  

Siva Prasad et al. [1] modeled the wheel rim 
using CATIA V5 R17 and static and dynamics analysis 
made by Ansys. The analysis is carried on two different 
materials forged steel and aluminum alloy. It has been 
observed that Aluminum alloy wheel rim is subjected to 
more displacement and stress compared to forged steel 
and suggested that forged steel is best material for 
design of wheel rim. 

 
Saurabh M paropate et al. [2] taken a 

parametric model of two wheeler and compared the 
aluminum alloy material with other composite alloys. 
Shear stresses and critical stresses are predominant as 
the wheel rim undergoes fatigue and static loads as it 
traverses on different road conditions. In this work 
motorcycle wheel rim is taken from Bajaj pulsar 150cc 
through reverse engineering. They compared stress, 
displacement, total deformation, weight and cost of 
material for different materials and suggested that 
thermoplastic resin is best material for wheel rim.  
Saran Theja M et al. [3] carried out analysis on a two 
wheeler lighter weight alloy wheel. Suziki GS 150R 
wheel configuration is taken for modeling. A CAD 
model is prepared by taking the wheel dimensions 
through reverse engineering and simulation is done on 
both pre-existing and new design. The main focus is on 
reducing the mass of the wheel, change in the number of 
spokes and modifying the fillet radius at intersection of 
the hub and spoke. Static analysis is performed by 
keeping the wheel constrained around the flange edge of 
the rim and loaded at end of shaft. J profile is taken and 
it is centered on “stiffness and deflection of complex 
structures” by using Ritz method.  

P. Meghashyam et al. [4] made static and 
Modal analysis on wheel rim using ANSYS by taking 
two different materials aluminum alloy and forged steel. 
It has been observed that aluminum wheel is subjected 
to more stress and deflection when compared to the 
forged steel.  

N. Satyanarayana & Ch. Sambaiah [5] did a 
static analysis on aluminum alloy wheel A356 by using 
FEA package. The 3-D model is designed by using 
Catia and imported into Ansys using IEGS format. They 
observed that the alternative stress, shear stress, total 
deformation and also life, damage, safety factor of alloy 
wheel is seen by using S-N curve which is input for 
A.356.2 material.  

MohdZulHazml Bin MhdFauzy et al. [6] 
made a fatigue and static analysis of aluminum alloy 
wheel which is carried out using Finite Element 
Analysis package. The 3-D model is designed using 
CATIA and imported into NASTRAN using the .IGES 
format. The alternative stress and shear stress, total 
deformations are observed by using FEA software.  

Liangmo Wang et al [7] suggested a new 
method for finding the fatigue life of aluminum alloy 
wheels. The ABAQUS software is used to model and 
analyze the static load by FEM for rotary fatigue test. 
The wheel life cycle is improved and indicated that the 
proposed method of integrating finite element analysis 
and nominal stress method efficient to predict the 
fatigue life of aluminum wheels.  

Guo et al. [8] conducted many experiments 
and found through finite element analysis that clamp 
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load improves the prediction of stress area and fatigue 
life of aluminum alloy wheel.  

Grubisic and Fischer [9] examined 
parameters of wheels for design, durability, fatigue 
properties which depends on design, manufacturing 
technology and the material used.  

Husu et al. [10] developed a probability based 
model for the prediction of fatigue failures of aluminum 
alloy wheels. This probability model is improved for the 
prediction of wheel fatigue life.  

Kocabicak and Firat [11] used Palmgren-
Miner rule and calculated the damage accumulation. 
This is used to estimate the fatigue life of a wheel used 
in passenger cars during the test of cornering fatigue.  

Li, P., Maijer [12] developed a mathematical 
model for the prediction of residual stress distribution 
of aluminum alloy wheel A356.  

Yang et al. [13] predicted the fatigue life of a 
wheel by taking the stress values from FE analysis as 
the basic parameters. By using this method the wheel 
bending test values are checked.  

Liangmo wang et al. [14] it is mainly 
concentrated to improve the quality of aluminum wheels 
by introducing a new method for finding the fatigue life 
of aluminum wheels.  

Alexandru Valentin Radulescu et al. [15] 
analyze the stresses in car rim by using 40 degree 
loading test. The static analysis is performed in order to 
study the static stresses and finding the high stress 
concentration zones. By comparing the design values 
with the experimental values the best design is 
suggested.  

WU Li-hong et al. [16] replaced A365 with 
AM60A material. The service stress distribution in 
wheel becomes more uniform, the peak value of 
concentrated stress reduced because of low elastic 
modulus of Magnesium alloys. The service stress level 
of redesigned Magnesium wheel is low because of its 
optimized structure by changing the spoke configuration 
and increasing fillet between spoke and ring, satisfying 
the desired weight saving.  

M Sabri Sidik et al. [17] studied the behavior 
of car wheel rim under different static loading 
conditions. The design and analysis is done by using 
CATIA and ABAQUS. There are two types of car 
wheel rims used in Malaysia one is steel and the other 
one is alloy wheel are modeled by using standard 
specification in CATIA.  

It has been observed that the steel wheel rim 
induced more stress and deformation when compared to 
alloy wheel rim. It is because of higher yield strength in 
the steel. Steel wheel rim has the capacity to bear more 
stresses event at high impacts.  

Jeetendra Kumar Chakrawarthi [18] made 
an analysis on a rotating wheel at different speeds. 

 
Ravi Lidoriya et al. [19] designed a two 

wheeler and gave an importance to polymeric materials 
by which the weight can be reduced without decreasing 
the quality of vehicle and reliability. Weight reduction 
is directly proportional to consumption of fuel.  

Mutua James et al. [20] studied the use of 
magnesium alloys in the optimization of automobile 
weight by using current trends.  

Subba Rao Vlisi et al. [21] studied the fatigue 
and static analysis of alloy wheel under radial loads. To 
study this analysis the alloy wheel with A356.2 is 
carried by using finite element analysis package. Alloy 
wheels used in the passenger cars should go for two 
types of fatigue tests, the dynamic radial fatigue test and 
dynamic cornering fatigue test.  

Emmanuel M. Adigio et al. [22] observed 
maximum stresses at the ventilation holes and spokes 
while performing the static analysis of the wheel.  

Satya Prasad and Anil Kumar [23] 
optimized the aluminum wheel rim by the application of 
topology optimization for reducing the aluminum wheel 
mass.  

P.H.Yadav and P.G.Ramdasi [24] used 
optistruct software for the optimization of the wheel rim 
parameters. In the work the wheel rim is optimized to 
reduce the weight of the wheel rim without increase of 
allowable strain.  

J Stearns et al. [25] performed analysis to 
understand the pressure and radial loads influence on 
stress and displacement response of rotating bodies in 
automobiles. It mainly shows the use of finite element 
technique for analyzing the stresses and displacements 
distribution in the wheels when subjected to pressures 
and radial loads.  

The global automotive industry is driven by 
environmental and safety standards, increased longevity 
due to extended warranty and lower costs of production. 
Consumers are demanding less frequent maintenance, 
more comfortable driving and better fuel economy, with 
no deterioration in performance. Technologies geared 
towards improving fuel economy and reduction of 
emissions. The use of light weight materials for body 
and chassis components is an area that promises 
significant improvement in the fuel economy and gas 
emission in future. The use of alternative materials such 
as aluminum, magnesium and polymer matrix 
composites (PMCs) instead of steel in automobile 
structural members is used to reduce weight of the 
vehicle.  

The review of literature reveals that the most of 
the work has been done by modeling and the wheel rim 
and carried static analysis, dynamic analysis, fatigue 
analysis, modal analysis. These analyses are done by 
using various reliable software’s which had an ease in 
solving the component. Topology optimization, mass 
optimization is done by using different techniques. 
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Finite  element  methods  are  developed  to  know  the Then pitch circle diameter can be calculated as 
frequencies in the alloy wheel. The general materials 25×2+48 = PCD 
were changed with the existing material of wheel rim Therefore, PCD = 98 mm 
and the analysis is carried to know the performance of  
material.  But  no  work is done  so  far  in the  area  of  
composite  

In  this  present  work  an  attempt  is  made  to  
change the existing material with the composites. And  
the  work  is  also  extended  to  comparisons  are  made  
between three and five bolt holes and the spokes with  
four, five,  six number.  And it is further extended to  
analyze the stresses at different speeds.   

 
3. Design considerations of automobile wheel  

Wheels have a vital importance for the safety of the 
vehicle and special care is needed in order to ensure 
their durability. The development of the wheel has 
strongly influenced the design, material selection and 
the manufacturing processes. They are loaded in a 
complex manner and further improvement in the wheel 
design will be possible only if their loading will be 
better understood. In order to achieve an optimum 
design of the wheel, the precise knowledge of the 
loading, the mechanical properties and allowable 
stresses of the material is required. 

 
Figure3.1 Modeling of Wheel Rim with J 

Contour  

 
3.1  Design of Automobile Wheel Rim 

 
In the modeling of the passenger car wheel rim, it have 
been taken the rim from 60 series 195/60 R 14. 
Parameters for modeling wheel rim  
S.No Parameters Taken   

 For Modeling   
   

1 Rim Nomeclature 7 -JJ-14   50 
  5 96.0 
    

2 Flange Shape  JJ 
    

3 Rim Diameter  14 inch 
    

4 Rim Width  7 inch 
    

5 Offset  70mm 
    

6 Pitch Circle Diameter  98mm 
    

7 Hub Diameter  48mm 
    

8 Number Of Bolt Holes  5 nos. 
    

9 Number of Spokes  5 nos. 
    

 
The flange height, rim width, bead seats and rim 
diameter are taken with standard dimensions.  
If the diameter of the hub is taken as 48 mm and the 
prime circle is taken as 25mm. 

 
Figure 3.2  Front View of Wheel Rim  

The above figure shows the front view of the wheel rim. 
There is a clear view of the J counter and shaft 
operation is performed. The total diameter of the wheel 
rim is 355.6mm. The diameter is taken as per the 
continental data book.  
The pitch circle diameter taken is 5×98. Where 5 
indicate the number of bolt holes and 98mm indicates 
the pitch circle diameter drawn. On the P.C.D the bolt 
holes are modeled for a wheel.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.3 Modeling Of Spoke Design  
For the five bolts design and to model four spokes on 
the disc surface certain angles are taken. Total disc of 
3600 made into equidistant parts and the spokes are 
drawn with an angle of 300. 
 
Three bolt holes with four spokes 
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Figure 3.4 Part design of 3 bolt holes with four spokes 
 
Three bolt holes with five spokes  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.5 Part design of 3 bolt holes with five pokes 
 
 
Three bolt holes with six spokes  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3.6 Part design of 3 bolt holes six spokes 
 
 
 
 
 

 
Five bolt holes with four spokes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.7 Part Model of 5 bolt hole with four spokes 
 
Five bolt holes with five spokes  
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3.8 Part Body of 5 bolt holes with five spokes 

 
Five bolt holes with six spokes  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.9 Part Model of 5 Bolt Holes with Six spokes 

 
Checking for safe design: 
There will be two major loads on the wheel rim  

• Direct load or radial load 
 

• Tangential load 
 
Direct loads will be due to the weight of the vehicle 
and tangential loads will be due to torque it may be 
either accelerating torque or braking torque. To 
calculate direct load,  
We know that direct stress = Load/Area 

Here load on the rim is 
530kgf. 530×9.81=5199.3N. 
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Let us take it as 5200N. 
• Load = 5200N 

 
• Area = 519mm

2 
 

• Direct stress=10.019N/mm
2 

 
• Tangential load per arm can be given by 

 
WT =T/(R×n/2) 
WT= 2T(R×n)  

here T = torque transmitted N-m 
R= radius of the rim in 
mm n= number of arms  

By this maximum bending moment on the arm at 
hub end can be given by  

M=[(2T)/(R×n)]×R 
From this we get, 

M=2T/n  
Yeild stress =Direct stress + Bending stress  

If these two stress are less than the yield stress of 
the material then we can say that design is safe. 

Bending stress=(M/Z) 
where Z is section modulus = I/Y 
Therefore, 
280=(P/A)+(M/Z)×2.25-------------(1)  

where 2.25 is factor of safety for 
dynamic loading condition  
As per OEM Specifications for passenger car we have,  

• Maximum engine torque=138N-m@4250rpm 
 

• 1st gear ratio =3.909 
 

• Differential gear ratio=3.867 
 

• Maximum torque at axle = 138×3.909×3.867 
 

= 2086.022 N-m 
Maximum torque at a wheel = 2086.022/2  

= 1043.01N-
m M= 2T/n  
M= 417204N-
mm Z = I/Y  

= bh2/6 
= 3868.8848 

M/Z= 107.835N/mm
2 

By substituting in equation (1)  
Yeild stress =Direct stress+Bending stress 

aluminum alloy Sy=(P/A)+(M/Z)×2.25 
aluminum alloy yeild Stress=280Mpa 280 = 
(10.019)+(107.835)×2.25 

280>252.6477  
Yeild stress of aluminum alloy is greater than 
the working stress. Therefore design is safe. 

 
4. ANALYSIS OF WHEEL RIM BY USING 

ANSYS 
 
Description of software 
 
Static and Dynamic analysis is carried out by using 
analysis software so called Ansys 15.0. There will be 
many modules in the software and each has its own 
importance in the field of engineering.  
In the design fields the industries were increasing with a 
large number of models or designs. For this the 
simulation process will be very hard to bring the results. 
At this time, analysis software replaced the problem by 
ease of simulation. This structural software’s are 
incorporated with a parallel algorithm for their rapid 
work processing.  
Structural analysis was most commonly used 
application of the finite element method. Here the term 
structural term is used not only for the civil engineering 
components like buildings and bridges. They were also 
used for the mechanical structures, aeronautical and also 
naval applications such as aircraft bodies, ship hull, and 
also mechanical components like machine parts, pistons 
etc… 
 
Meshing: 
 
The imported file geometry undergoes meshing after 
which boundary conditions are applied to the physical 
domain. The fine mesh is considered for good results.  
 
 
 
 
 
 
 
 
 
 

 
Figure 4.1 Meshing of Wheel Rim 

 
After the processing stage the boundary conditions are 
applied on the wheel rim. The loads are applied. As we 
seen earlier, the designed wheel rim is with the load 
index 86 i.e., it has the capacity to bear 530 kg. The load 
given here is 5200N. But here the wheel rim is 
considered as it is in static condition. When the car is in 
stationary, the entire load on the wheel rim will be 
distributed throughout the rim because of the air. The air 
is a medium which circulates the entire force acting on 
the rim. 
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Figure 4.2 Fixed Supports on Wheel Rim Figure 4.5 Von-Mises Stress On Wheel Rim Using 3 Bolt 
Holes and 4 Spokes   

From the above figure, the fixed supports were given 
for the bolt holes and on the wheel hub. As the bolt 
holes are fix with the lug nuts in the real time conditions 
and the shaft is also mounted on the hub hole.  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.3 Fixed Supports on Wheel Rim 
 
From the above figure, the fixed supports were given 
for the bolt holes and on the wheel hub. As the bolt 
holes are fix with the lug nuts in the real time conditions 
and the shaft is also mounted on the hub hole.  
From the technical data we have seen earlier the 
pressure applied for the modeled wheel rim is 0.25Mpa. 
The pressure is applied along the wheel rim 
circumferentially in the Y direction.  

 
 
 
 
 
 
 
Figure 4.6 Deformation Stress On Wheel Rim Using 3 Bolt 
Holes and 4 Spokes 
 
4.1.1 Three bolt holes with five spokes  
 
 
 
 
 
 
 
 
 
 
 
Figure 4.7 Von-Mises Stress on Wheel Rim Using 
3 Bolt Holes and 5 Spokes  

 
 
 
 
 
 
 
 
 
 

 
Figure 4.4 Pressures on Wheel Rim 

 
Comparison of the three bolt hoes and five bolt holes 
by varying the number of spokes: 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.8 Deformations Stress on Wheel Rim Using 
3 Bolt Holes and 5 Spokes 

 
4.1.2 Three bolt holes with six spokes 
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Figure  4.9 Von-Mises  Stress  on  Wheel  Rim  Using 3  Bolt Figure 4.13 Von-Mises Stress On Wheel Rim Using 5 Bolt 
Holes and 6 Spokes Holes and 4 Spokes  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.10 Deformation Stress on Wheel Rim Using 3 Bolt 
Holes and 6 Spokes 
 
4.1.3 Five bolt holes with four spokes  

 
 
 
 
 
 
 
 
 
 
 
Figure 4.14 Deformation Stress in Wheel Rim Using 5 
Bolt Holes and 5 Spokes 
 
4.1.5 Five bolt holes with six spokes  

 
 
 
 
 
 
 
 
 

Figure 4.15 Von-Mises Stress in Wheel Rim Using 5 Bolt  
Figure 4.11 Von-Mises Stress on Wheel Rim Using 5 Bolt 

Holes and 6 Spokes
 Holes 

and 4 Spokes  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4.12 Deformation Stress on Wheel Rim Using 
5 Bolt Holes and 4 Spokes 
 
 
4.1.4 Five bolt holes with five spokes 

 
 
 
 
 
 
 
 
 
 
Figure 4.16 Deformation Stress in Wheel Rim Using 5 Bolt 
Holes and 6 Spokes 
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Stress, deformation, weight of wheel with three, 
five bolt holes by varying number of spokes 

 
Number Von-Mises stress(MPa) Deformation (mm) Weight of wheel rim 
of spokes     (Kg)  

       
 3 bolt 5bolt 3bolt 5bolt 3bolt 5bolt 
 holes holes Holes holes holes holes 

       
4 spokes 8.9878 9.0777 0.032092 0.032037 5.339 5.1291 

       
5 spokes 8.1165 8.0254 0.031448 0.029302 5.1359 5.3084 

       
6 spokes 7.9965 8.0096 0.031002 0.030467 5.1745 5.1732 

        
By varying with different spokes with three and five 
bolt holes, taking stresses and deformation into account 
it is concluded five bolt designs with five spokes are 
good. The materials were replaced with this design and 
further analysis is continued. 

 
5. ANALYSIS OF WHEEL RIM ON FIVE 

BOLT HOLES WITH FIVE SPOKES BY 
CONSIDERING DIFFERENT MATERIALS 

 
By using the lighter wheels the handling can be 

improved because of the reduced unsprung mass and 

allowing the suspension to follow closely along the path 

and thus improving the grip. In passenger vehicles 

mainly in cars the functioning of the wheels should meet 

the passengers comfort and the life of the wheel rim 

should be high with low economy. The weight can be 

reduced by using the composite materials like glass 

fibers like boron fibers, carbon fibers, armid fiber, basalt 

fiber, ceramic fiber, silicon carbide are used. Each 

material has their own advantages to replace with the 

existing materials. 
 

5.1 Aluminum alloy 
 

Mainly in the manufacturing of the alloy wheels the 
material used is LM13 and LM25. 

 
The material properties are defined in the engineering 
 
material 
 
module  
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.1 Material Defined to the 
 
Geomentry 
 
Stress, deformation, strain in the wheel rim (minimum 

and maximum) can be observed in the below figure: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.2 Von-Mises Stress on Aluminum 

Alloy Wheel Rim 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.3 Deformations on Aluminum Alloy 

Wheel Rim 
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Weight of Wheel Rim By Using Aluminum Alloy 

From the above diagram if the colour contours are 

observed the stresses, deformations and strains can be 

observed. The stresses are more at the wheel bolt holes 

and the stress concentrations are at the edges of the 

spokes. 
 
5.2 Magnesium Alloy 
 
Magnesium is a metal which is 30% lighter than the 

aluminum. This metal is excellent in size, stability, impact 

resistance and is considered for low budget and strongest 

material. It is having good stiffness and mechanical 

properties. Magnesium is good for machining when 

compared to other metals and it also possesses casting, 

forging, welding characteristics. The metal is very 

dangerous when it is in the form of dust or powder 

because of its low density and also there is a high risk for 

fire. The main disadvantage with this material is, it have a 

tendency to corrode internally when it is exposed to salty 

air. To overcome these problems the technology is 

improved in casting, forging and corrosion resistance for 

magnesium material. 

 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.4 Von-Mises Stress on Magnesium Alloy 

Wheel Rim 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.5 Deformations on Magnesium Alloy 

Wheel Rim 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Weight of Wheel Rim By Using Magnesium 
Alloy 5.3 Titanium alloy 
 
From past two decades the titanium became prominent 

material for designers of racing cars. Titanium is a well 

known material due to its magnificent property of 

corrosion resistance. The main advantage of the material 

is its strength which is more than the steel alloys. It is 

almost about 2.5 times greater than aluminum. But the 
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main disadvantage is it is very costly and the designing, 

machining cost is high. But still it is used in the top end 

cars as the price is not the issue. Oxides of titanium are 

about 0.5% in earth’s crust. So this became costly as it 

is exotic material. This is used in manufacturing of 

threaded fasteners, tubular sheet suspension linkages 

fabrication, exhaust systems, brake disc top hats and 

hubs. This material has more application in automobile 

industry due to its light weight. The exhaust made from 

the titanium is lighter than 321stainless steel and 

endlessly lighter than mild steel and also very much 

stronger at high temperatures. Still this material is in 

development stage although there is a large usage in 

sport cars. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 9.6 Von-Mises Stress on Titanium Alloy Wheel 

Rim 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Weight of Wheel Rim by Using of Titanium Alloy 

5.4 Gray cast iron 
 
Grey cast iron has graphite structure and it is also one 

type of cast iron. The name itself indicates when the 

fracture starts in the material it forms grey color due to 

the presence of graphite. This material is used as cast 

material due to its weight. Cast iron is used in pumps 

housings, cylinder blocks, casting where the stiffness of 

the component is important than tensile strength. 

Because of their high thermal conductivity and specific 

heat capacity it is used in disc brake rotors. 
 

 
 
 
 
 
 
 
 
 
 
 
Figure 9.7 Deformations on Titanium Alloy Wheel Rim 
 

Figure 5.8 Von-Mises Stress on Gray Cast Iron Wheel 
 

Rim 
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Figure 5.11 Deformations on Structural steel 
Wheel Rim 

 
 
 
 
 
 
 
 
 
Figure 5.9 Deformations on Gray Cast Iron Wheel Rim  
 
 
 
 
 
 
 

 
Weight of Wheel Rim By Using Structural 
Steel 5.6 Stainless steel 

 
 
 
 
 
 
 

Weight of Wheel Rim by Using Gray Cast iron 

5.5 Structural steel 
 
 

Figure 5.12 Von-Mises Stress on Stainless steel 

Wheel Rim 
 
 
 
 
 

 
Figure 5.10 Von-Mises Stress on Structural steel 
Wheel Rim 
 
 

Figure 9.13 Deformations on Stainless steel Wheel Rim 
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Weight of Wheel Rim By Using Stainless 
Steel 5.8 Boron fibers 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.16 Von-Mises Stress on Boron fibers Wheel Rim  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Weight of Wheel Rim by Using Boron Fiber 

5.9 Carbon fibers 
 
Glass fibers suffer from low elastic stiffness [of course, 

possess excellent strength characteristics) and limited 

char strength [relatively low melting point) for ablative 

applications. This necessitated the use of carbon fibers 

in place of glass fibers for ablative and structural 

applications. These are produced from certain 

precursors-polyacrylonitrile [PAN) fiber and viscose 

rayon 3fiber. In view of their superior heat stability, 

carbon fibers can be used for reinforcing ceramics, 

metals, and plastics, giving engineers and technologists 

a completely new range of materials. This has high 

strength to weight ratio with good stiffness. This will 

not rust or corrode as steel. 
 

 
 

 
Figure 5.17 Deformations on Boron fibers Wheel Rim 

 
 
 
 
 
 

Figure 5.18 Von-Mises Stress on Carbon fibers Wheel Rim 
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Figure 5.19 Deformations on Carbon fibers Wheel Rim Figure 5.21 Deformations on Silicon carbide Wheel  

 Rim  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Weight of the wheel rim by Using Carbon Fibers  

Weight of Wheel Rim By Using Silicon Carbide 
 
5.10 Silicon carbide  

5.11 PEEK with 30% carbon 

reinforced 
 
 
 
 
 
 
 
 
 

 
Figure 5.20 Von-Mises Stress on Silicon carbide 
Wheel Rim 

Figure 5.22 Von-Mises stress on PEEK with 30% of 
 

Carbon Reinforced 
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Figure 5.23 Deformation on PEEK with 30% of 

Carbon Reinforced 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Mass of Wheel by Using PEEK with 30% carbon 
reinforced 
 
Stress, deformation and weight on wheel rim by 
various materials are below. 

 
 

 
 

S Materials Vonmises(Mp  Deform Weight 
.N   a) ation(mm) of 
o       wheel 

       (KG) 
  Min  Ma  Ma  
  imum  ximum i ximum  
     n   
     i   
     m   
     u   
     m   

1 Structural 0.0  8.1  0.0 15.044 
 steel 058585  099 0 1041  

2 Stainless 0.0  8.0  0.0 14.852 
 steel 043522  818 0 10785  

3 Magnesiu 0.0  7.9  0.0 3.4495 
 m alloy 056782  69 0 4619  

4 Aluminum 0.0  8.0  0.0 5.3084 
 alloy 04968  254 0 29302  

5 Titanium 0.0  7.9  0.0 8.8538 
 alloy 062655  407 0 21639  

6 Grey cast 0.0  8.1  0.0 13.798 
 iron 043902  661 0 18928  

7 Copper 0.0  7.9  0.0 15.906 
 alloy 053602  972 0 18905  

8 Carbon 0.0  8.2  0.0 3.8328 
 fiber 058406  511 0 04309  

9 Boron 0.0  9.0  0.0 4.791 
 fiber 070357  645 0 051616  

1 Silicon 0.0  8.9  0.0 6.7074 
0 carbide 063166  975 0 051668  

1 Peek with 0.0044  7.8272 0 0.0862 2.74 
1 30% carbon 67    78  

 reinforced       
 
 
 
 
From the above results in table , it is observed, the 

existing material in aluminum alloy the stress is 8.0254 

MPa, deformation is 0.029mm and weight of the wheel 

is 5.3Kg 

 
By replacing the materials on the wheel rim the stress 

and deformation is minimum at PEEK with 30% carbon 

reinforced. The stresses in copper, titanium and 

magnesium alloy are minimum. But, by considering 

weight it is concluded that PEEK with 30% carbon 

reinforced is best material form wheel rim. 
 
 
 

THERIOTICAL CALCULATIONS OF MASS OF 
AUTOMOBILE WHEEL 
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The mass of the rim can be calculated 

as m=Π.D.b.t.ρ 
 
Where, 
 
D is diameter of rim in mm 

b is width of rim in mm 

t is thickness of rim in mm 
 
ρ is density of material kg/m3 

 
For aluminum alloy 
 
m= Π(355.6)(141)(12)(2770)/10003 
 

= 5.2359kg 
 
 
For structural steel 
 
m= Π(355.6)(141)(12)(7850)/10003 
 

= 14.838kg 
 
 
For Magnesium Alloy 
 
m= Π(355.6)(141)(12)(1800)/10003 
 

= 3.40kg 
 
 
For Titanium Alloy 
 
m= Π(355.6)(141)(12)(4620)/10003 
 

= 8.732kg 
 
 
For Carbon Fiber 
 
m= Π(355.6)(141)(12)(2000)/10003 
 

= 3.780kg 
 
 
For Silicon Carbide 
 
m= Π(355.6)(141)(12)(3500)/10003 
 

= 6.6157kg 
 
 
For Boron Fiber 
 
m= Π(355.6)(141)(12)(2500)/10003 
 

= 4.7255kg 
 
 
For PEEK with 30% carbon reinforced 

 
 

m= Π(355.6)(141)(12)(1430)/10003 
 

= 2.7030kg 
 
 

Comparisons of analytical and theoretical calculations  
Materials Weight (kg) Weight (kg) Error (%) 

 Numerical Analytical  
 (software) (Hand  
  Calculation)  
    

Structural Steel 15.044 14.838 1.388% 
    

Stainless Steel 14.852 14.6491 1.385% 
    

Gray Cast Iron 13.798 13.6095 1.385% 
    

Aluminum Alloy 5.3084 5.2359 1.384% 
    

Magnesium Alloy 3.4495 3.40 1.455% 
    

Copper Alloy 15.906 15.688 1.389% 
    

Titanium Alloy 8.8538 8.732 1.394% 
    

Silicon Carbide 6.7074 6.6157 1.386% 
    

Carbon fiber 3.8328 3.780 1.396% 
    

Boron Fiber 4.791 4.7255 1.386% 
    

Polyetheretherketone 2.74 2.7030 1.368% 
with 30% carbon    
reinforced    

 
From the above table analytical and numerical 
calculation is compared for all the materials. The error 
is about 1.3 to 1.4% so we can consider our results are 
under well below the limits. 

 
 

6. ANALYSIS OF AUTOMOBILE WHEEL 

BY VARYING VELOCITIES 
 

Further, the work is extended to analyze the automobile 

wheel rim at different velocities at 40kmph, 80kmph, 

120kmph, and 160kmph. When the automobile is 

moving, the wheel rim is rotated with high velocities 

and develops radial loads. The stress due to weight of 

the car and the radial loads are observed in the wheel by 

using ANSYS 15.0. The wheel rim material is taken is 

aluminum alloy. 

 
Radial loads 

 
According to the association of european wheel 

 
manufacturers 

 
Fr= k×Fv×g 

 
where 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8353
http://ijsrp.org/


 
 
 
International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018                                                            502 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8353                                                                                                        www.ijsrp.org 
 

 
 

Fr is radial load in N. 
 

Fv is design load of wheel, 530kg 
 

k is acceleration test factor taken as 
2.2 Therefore 
 

Fr=2.2×530×9.81 
 

= 11438.46N 
 
Meshing 
 
Auto mesh is done on the wheel rim with an element 

size of 5mm. Tetrahedral elements are formed on the 

wheel rim. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.1 Meshed Structure of the Wheel rim 
 
 
 
 
Boundary conditions: 
 
So, fixed supports and the pressure are taken including 

the radial loads as the boundary conditions for the 

wheel rim in the processing stage. The shaft is 

connected to the wheel hub and the wheel rim is fixed 

with the help of bolt holes. These bolt holes and the hub 

region is taken as the fixed supports. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.2 Constraints on The wheel rim From 

the technical data we have seen earlier the range of 

pressure to be applied on the wheel rim is 0.25Mpa. 

 
The pressure is applied along the wheel rim 
circumferentially in the Y direction. 
 
The radial loads are calculated for the wheel rim and 

they are applied on the rim flanges on both the sides. 

The total radial load acting is 11438.46N. This load is 

shared on the both sides of the flanges on the wheel. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.3 Pressure and Radial Loads on the Wheel 

Rim Post processing: 
 
Each force passes through the tyre and tends to 

compress the wheel in radial direction. We know that 

v=ωr 
 
Where, 
 
v = velocity in m/sec 
 
ω = angular velocity in 

rad/sec r = radius of wheel rim 
 
At 40Kmph 

V = ωr 

ω = v/r  
=  

 
= 62.5625 rad/sec 

 
The rotational velocity of 62.56rad/sec is applied on the 
wheel rim as shown below: 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.4 Rotational Velocities on Wheel Rim at 

40Kmph 
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Figure 6.5 Von-Mises stress on Wheel at 40Kmph  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.6 Deformations in Wheel Rim at 40Kmph 
 
At 80 Kmph 
 
V = ωr 
 
ω = v/r  

=   
= 125.125 rad/sec 

 
The rotational velocity of 125.125rad/sec is applied on 

the wheel rim as shown below: 
 

 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.7 Von-Mises stress on Wheel at 80Kmph  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.8 Deformations in Wheel Rim at 80Kmph 
 
 
At 120Kmph 
 
V = ωr  

=  
 

= 187.687rad/sec 
 
The rotational velocity of 187.687rad/sec is applied on 

the wheel rim as shown below: 
 

 
 
 
 
 
 
 
 
 
 
Figure 6.6 Rotational Velocities on Wheel Rim at 
80Kmph Figure 6.9 Rotational Velocities on Wheel Rim at 
 

120Kmph 
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Figure 6.10 Von-Mises stress on Wheel at 120Kmph  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.11 Deformations in Wheel Rim at 120Kmph 
 
 
At 160Kmph 
 
V = ωr 
 
ω = v/r  

=   
= 250.25 rad/sec 

 
The rotational velocity of 250.25rad/sec is applied on 

the wheel rim as shown below: 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6.12 Rotational Velocities on Wheel Rim at 

160Kmph 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.13 Von-Mises stress on Wheel at 160Kmph  
 
 
 
 
 
 
 
 
 
 

 
Figure 6.14 Deformations in Wheel Rim at 160Kmph 

 
 

Stress and deformations at different speeds  
S Speed(kmph) Von- Deformati 

.No  Mises on(mm) 

  Stress(MPa)  
    

1 40 20.261 0.072914 
    

2 80 20.488 0.074676 
    

3 120 23.238 0.077819 
    

4 160 27.092 0.082433 
    

 
From the results it has been observed that by increasing 

the speed the von-mises stresses and deformations are 

also increased. However, they are well below the design 

stresses. 
 

CALCULATIONS OF STRESS VARIABLES 
IN AUTOMOBILE WHEEL 

 
Further the design parameters of automobile wheel are 

calculated theoretically by taking properties of different 

materials at different speeds of vehicle. Stresses at 

different speeds 
 

Here by taking centrifugal force into account 
F = mrω2 

Here an element is taken from the wheel rim 
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dF= (dm)r ω2 

Where,  
dm = ρ dv 

(1) 
dv= t.dA  

(2)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 11.1 Line diagram of spoke on wheel 

rim  
The element is taken as dF, the area can be written 
as dA= (rdθ)dr  

(3) 
By substituting equations (1),(2)and (3) 
dF= ρ.t.r(dθ) dr r ω2 

dFy for a given r =  
=  ω2.dr) dθ.sinθ 
dFy = ρ.t.r2dr (cos ) 

Here = 540 
 

0 

dFy = ρ.t.r2dr (cos )  
= 1.175 . ω2 dr 

For entire body r = ro 
Then Fy=  

= 1.175  
 

=  
(4)  

m = ρ V 
V=t A 
A = ( )θ  
Therefore, 
m = ( )θ  

(5) 
By dividing (4) and (5) equations 

 
Fy=  
m = ( )θ 

= 1.175× × ()   
Fy= 1.175× × ( )×ω2 

 
Here 
m = 3.6×   
ro= 177.8mm 
ri= 171.8mm 
Fy= 1.175× ×3.6× ( )×ω2 

= 0.448 ( )× ω2  
= 117.47 × ω2 

From the above expression the centrifugal force is in 
the form of ω2 

To know the area of the spoke  
Aspoke= bcritical×tspoke 

Here bcritical = 62mm 
tspoke = 12mm 
 

Stress=  
 

= 0.1578× × ω2 MPa 
By substituting the angular velocity (rad/sec) in the 
above equation the results were in the below table: 

 
Stress at different speeds 

S.no speed ω Stress 
 (Kmph) (rad/sec) (σ) MPa 

1 40 62.56 0.617 
2 80 125.125 2.488 
3 120 187.687 5.553 
4 160 250.25 9.88 

 
RESULTS AND DISCUSSIONS 

 
The scope of the present investigation is concerned for 

the development of wheel rim by performing mass 

optimization. By changing the materials with PMC and 

the stress, deformation and weight is minimized and the 

mass optimization is achieved. In further, the wheel is 

compared with three and five bolt hole designs by 

varying the number of spokes. Further it is extended to 

observe the stresses at different speeds. 
 

Mass optimization of wheel rim is done by using two 

methods: 
 

• By performing analysis on three, five bolt 
holes by varying the number of spokes by 
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which the stress, deformation and weight of 
wheel is observed. 

 
• By using poly matrix composites on wheel rim 

by which the stress, deformation and weight 

can be reduced. 
 

Stresses, deformation and weight of wheel at three and 
 

Number Von-Mises Deformation (mm) Weight of wheel 
of stress(MPa)   rim (Kg)  
spokes        

        
 3 bolt 5bolt 3bolt 5bolt 3bolt  5bolt 
 holes holes holes holes holes  holes 
        

4 8.9878 9.0777 0.032092 0.032037 5.339  5.1291 
spokes        

        
5 8.1165 8.0254 0.031448 0.029302 5.1359  5.3084 
spokes        

        
6 7.9965 8.0096 0.031002 0.030467 5.1745  5.1732 
spokes        

        
five bolt holes at different number of spokes 

 
 

By taking four spokes making the comparisons for the 

three, five bolt holes the stress are 8.98MPa and 

9.077MPa, deformation is 0.032mm and weight is 
 

5.33kg and 5.129kg respectively. By taking five spokes 

making the comparisons for the three, five bolt holes 

the stress are 8.11MPa and 8.02MPa, deformation is 

0.031 and 0.029mm and weight is 5.13kg and 5.3kg 

respectively and by taking six spokes making the 

comparisons for the three, five bolt holes the stress are 

7.99MPa and 8 MPa, deformation is 0.031mm and 

0.03mm, weight is 5.17kg and 5.17kg respectively. 
 

By varying with different spokes with three and five 

bolt holes, taking stresses and deformation into account 

it is concluded five bolt designs with five spokes are 

good. 

 

 
Results by varying different materials: 

 
Stresses, deformation and weight of wheel at 

different materials 
 
 

S Materials Vonmises(Mpa)   Deformati Weight 
.No     on(mm) of wheel 

       (KG) 
  Minim Maxi   Maxi  
  um mum i  mum  
    n    
    i    
    m    
    u    
    m    

1 Structural 0.0058 8.10   0.01 15.044 
 steel 585 99 0  041  

2 Stainless 0.0043 8.08   0.01 14.852 
 steel 522 18 0  0785  

3 Magnesiu 0.0056 7.96   0.04 3.4495 
 m alloy 782 9 0  619  

4 Aluminu 0.0049 8.02   0.02 5.3084 
 m alloy 68 54 0  9302  

5 Titanium 0.0062 7.94   0.02 8.8538 
 alloy 655 07 0  1639  

6 Grey cast 0.0043 8.16   0.01 13.798 
 iron 902 61 0  8928  

7 Copper 0.0053 7.99   0.01 15.906 
 alloy 602 72 0  8905  

8 Carbon 0.0058 8.25   0.00 3.8328 
 fiber 406 11 0  4309  

9 Boron 0.0070 9.06   0.00 4.791 
 fiber 357 45 0  51616  

1 Silicon 0.0063 8.99   0.00 6.7074 
0 carbide 166 75 0  51668  

1 Peek with 0.004467 7.8272 0  0.08627 2.74 
1 30% carbon     8  

 reinforced       

 
From the above results in table, it is observed, the 

existing material in aluminum alloy the stress is 8.0254 

MPa, deformation is 0.029mm and weight of the wheel 

is 5.3Kg. 
 

The stresses in copper, titanium and magnesium alloy 

are minimum. By replacing the materials on the wheel 

rim the stress and deformation is minimum by using 

PEEK with 30% carbon reinforced. By considering 

weight it is concluded that PEEK with 30% carbon 

reinforced is best material form wheel rim. 
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Results at various speeds 

 
Comparisons of stresses analytically and theoretically 

 
Velocity Numerical(software) Analytical Error (%) 

(Kmph) MPa (Hand  
  calculation)  
  Mpa  
    

40kmph 1.398 0.617 55.86% 
    

80kmph 2.112 2.468 14.40% 
    

120kmph 4.453 5.553 19.80% 
    

160kmph 8.608 9.88 12.87% 
    

 
 

From the above table we can observe at lower speeds 

(40 Kmph) the centripetal force is very high. When the 

speed is increased to next higher cases as observed in 

table, the error is low. 
 

CONCLUSIONS 

 
5. From the analysis results, stresses are more at 

the bolt holes than the remaining area of wheel 

which agreed from literature review. 
 

6. By using PMC’s 48.3% of the weight is 

reduced and the stress are well below the 

design stresses. 
 

7. By considering four wheels of passenger car, 

nearly 12kg of the weight is reduced by which 

the fuel consumption is decreased. 
 

8. At different speeds it has been observed that, 
by increasing the speed the von-mises stresses 
are increased. 

 
Scope of work 

 
 
The work can be extended with the fatigue analysis, 

Dynamic stiffnes test, vibrational analysis and 

fabrication of wheel to calculate more dynamic forces. 

 
Based on the work done following conclusions are 
given 

 
1. The deisgn of wheel rim used in this research is 

proved which is in safe limit by using 

mechanics of materials. 
 

2. The analyzed work on automobile wheel rim is 

done by static analysis and validation is done 

by using analytical methods when compared 

values are in good agreement. 
 

3. The five bolt holes with five spokes design 

gave good results when compared to the other 

designs with three bolt holes by varying 

spokes. 
 

4. The weight of the wheel is minimized by using 

poly matrix composites without increase in the 

stress and deformation. 
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Abstract- This research is aimed to evaluate the influence of Loan to Deposit Ratio (LDR), Loan operational compared with 
income operational (BOPO), Non-Performing Loan (NPL) toward profitability of Bank Perkreditan Rakyat (BPR) in Sidoarjo 
regency. Moreover, this research used quantitative research. Furthermore, the population in this research is Bank Perkreditan 
Rakyat in Sidoarjo regency, there were about 56 banking companies. The technique of data collection used in this research is 
purposive sampling. The result of this research shows several points such as; 1) BOPO has a negative significant effect toward 
ROA; 2) LDR has a negative significant effect toward ROA; and 3) NPL has a negative significant effect toward ROA. Indeed, 
this research is expected to give a contribution to another researcher or policymaker to arrange the advantages strategy for society 
and stakeholder.  
 
Keywords: Loan to Deposit Ratio (LDR), Loan operational compared with income operational (BOPO), Non-Performing Loan 
(NPL), Bank Perkreditan Rakyat (BPR). 
 

I. INTRODUCTION 
Most of the fund that is gained by the Bank is coming from the third party. Therefore, the Bank itself must be profitable to pay the 
interested of the fund.  Bank is a finance institution which is assembled the fund in a form such as savings and distribute into a 
loan (Aini, 2013). The evaluation of healthy Bank according to Bank Indonesia refers to CAMEL (Capital, Asset Quality, 
Management, Earning and Liquidity). 
 
Earning factor is CAMEL which refers to ROA (Return on Assets) and BOPO (Loan OPERATIONAL of OPERATIONAL 
Income). ROA in a Bank is a ratio between profits before the tax toward average volume. ROA becomes an important factor in a 
Bank, because ROA is a method to measure the effectiveness of the company in producing the profit. Profitability is a capability 
to produce effective and efficient profit. On the other hand, if ROA is increased, the profit will be increased.  
 
Deregulation in Nigeria Banking has significant positive effect toward banking performance. The sector of Nigeria Banking is 
determined by economical growth (Omowunmi, 2012). The appropriate indicator to measure the performance of a Bank is 
profitability (a capability to produce profit). 
 
Bank Perkreditan Rakyat is a conventional system based on syariah principle. BPR only approves a saving such deposit, savings, 
or another form that related with it. BPR activity especially was to serve in the rural area.  Bank Perkreditan Rakyat (BPR) 
supports UMKM entrepreneur who needs financial support and investation to support Indonesia's ecomonicac. In a process of 
fund distribution, BPR is not able to distribute the fund maximised, it shows from ratio Loan to Deposit Ratio (LDR), this is 
affected efficiency (BOPO), affecte toward Non Performing Loan (NPL), and affected Return on Assets (ROA). 
 
Almadany (2012) in his research shows that BOPO give significant effect toward ROA. In relation with that the research also 
supported by Karuniawati (2017), in contrary with Karuniawati Widowo and Syaichu (2013) shows BOPO result has significant 
negative effect. Those are supported with Ulandari, et al. (2016), Lubis, et al. (2017), and Muhajir, et al. (2017) that show BOPO 
result has negative significant effect, it means that if BOPO is negatively increased ROA will be decreased. Further, the research 
of Sabir, et al.(2012)  show different result; BOPO has no effect toward ROA. 
 
Ulandari, et al. (2016) in the research show the result on Loan to Deposit Ratio give positive effect toward profitability which 
proxy by ROA. TGIS research is supported by Harun (2016) and Karuniawati (2017) with the same result. Sabir, et al. (2012) in 
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the research show LDR has negative significant effect toward ROA. Those are supported by Francis (2013), Hooshyari and 
Moghanloo (2015), Oktavianus (2016), Lubis, et al. (2017), and Muhajir (2017). Those are different with Almadany's research 
(2012) that shows LDR has significant effect toward ROA. Almadany Research (2012) also supported by Damayanti and Savitri 
(2012), also Sudiyatno and Suroso  (2010) states that Loan to Deposit Ratio is not affected ROA. 
 
Moreover, Eng (2013) research abput Non Performing Loan shows that NPL gives significant effect toward ROA, this is 
supported by Margaretha dan Zai (2013), Simanjuntak (2016), and Oktaviani dan Andriyani (2018). Sabir, et al (2012) shows that 
NPL give negatively significant effect toward ROA. Those are supported by Anggreni and Suardhika (2014), Kossoh, et al. 
(2017), and Lubis, et al. (2017). In contrary with that, Harun (2016) in his research shows NPL has no significant effect toward 
ROA. Those research are supported by Oktavianus (2016), Ali and  Laksono (2017), Muhajir, et al. (2017), and Setiawan (2017) 
which is proved that NPL has no significant effect toward ROA. 
 
Based on incosively result, the research is interested to make independent variable: Loan Operational of Income Operational 
(BOPO), Loan to Deposit Ratio (LDR), and Non Performing Loan (NPL), with different object, that are; Bank Perkreditan Rakyat 
in Sidoarjo regency. 
 

II. THEORITICAL AND HYPOTHESIS DEVELOPMENT  
1. Return on Assets (ROA) 

ROA is ratio profit toward average volume exertion. Furthermore, the profit is a profit before it is counted by the tax during the 
last 12 months and exertion volume which is counted in the same period. On the other hand, if ROA is increased the finance 
performance of the Bank will be increased. If the Bank has highly ROA, it means that the Bank has ability to increase the profit of 
OPERATIONAL profit and prospect in the future.  

 

2. Loan Operational compared with Income Operational (BOPO) 

BOPO shows the company ability to manage the Loan efficiencies. BOPO shows Bank efficiency in the main exertion especially 
credit. BOPO is called as efficiency ratio to measure the ability of Bank management during the controlling process of Loan 
operational toward income operational. Loan operational is a loan decreed by the Bank within the activity such as,  loan of the 
labor, loan of the interest, loam of electricity, and etc. Income operational is a main income of the Bank which gained from credit. 
According to a law BI No. 10/15/PBI/2008 explains that exemplary ratio of BOPO is under 90%. If the ratio BOPO is higher than 
90% or closer to100% shows that Bank is efficient within managing the Loan operational. Furthermore, if BOPO is more 
than100% shows that Loan operational is higher than income operational.  
 

3. Loan to Deposit Ratio (LDR) 

LDR is liquidity measurement to measure the the credit fund of the Bank especially from the people. The target of LDR according 
to law BI No 18/14/PBI/2016 minimal limitation is 80%, amd maximal limitation is 92%. Bank with LDR more than 110%, will 
get liquidity problem, because the loan is evaluated as earning asset Bank which is less liquid. The Bank that have highly LDR 
potentially has liquidity problem.  

 

4. Non Performing Loan (NPL) 

Non Performing Loan for a company for operational activity with a credit therefore the claim becomes an important factor, 
because bigger claim caused bigger risk. Non Performing Loan (NPL) is comparing credit with a problem toward total credit. 
NPL is a ratio that used to measure the ability to ensure a risk for credit reversion by debtor. Ratio NPL is not allowed to increase 
more than 5% from total credit. If NPL is increased the profit will be decreased. 

 

5. The Effect of BOPO toward ROA 

Dewi (2017) in her research shows that BOPO has significant effect toward ROA. Thus, it relates with Sudiyatno and Suroso 
(2010) and Harun (2016) show that the result of BOPO affect ROA. Almadany (2012) shows that operational expense per income 
operational affects profitability which is represented by Return on Asset (ROA) and Return On Equity (ROE). In conclusion, this 
research can be concluded as: 
 H1 = BOPO is affected ROA 

 

6. The Effect of LDR toward ROA 

Kunarsih, et al. (2018) state about finance performance which is proxy by ROA shows that LDR affects ROA. Furthermore,  
Kunarsih, et al. (2018) also supported by another research such as Dewi (2017), Karuniawati (2017), and Harun (2016). 
Hypothesis for the research is: 
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H2 = LDR is affected ROA 
The effect of  NPL toward ROA 

 
Based on Dewi (2017) in her research that is related with NPL shows that NPL is affected ROA. Those are supported by Sabir, et 
al. (2012), Fadjar (2013). Therefore, the hypothesis for this research is: 
H3 = NPL is affected ROA 
Moreover, the model of the research is : 

Illustration 1 

BOPO 

 

 
 

  

    
 

 

  
LDR 

  

ROA 

    

 

 

  
LDR 

   Figure 1. 

Conceptual Model 

 

III. RESEARCH DESIGN 
1. Population and Sample 

Population in this research is Bank Perkreditan Rakyat in Sidoarjo regency, about 56 banking company. The technique that is 
used is purposive sampling with criteria: 
Total BPR in Sidoarjo regency in 2016 = 56 BPR 
Total BPR with uncompleted data   =   2 BPR 
Total BPR as sample of the research = 54 BPR 
 

2. Kind and Source of the Data 

Data that is used in this research is secondary data, that is quantitative data. The source of the data from Financial Services 
Authority (OJK) office report document in Sidoarjo regency in 2016 through  https://www.ojk.go.id/ 
Methodology of data collection is documenter study, OJK office report document in Sidoarjo regency, 2016.   
 

3. Variable of the research 

Variable dependent or independent (Y) that is variable which is affected caused of free variable. Dependent variable in this 
research is profitability by ROA.  Independent variable (X) is a variable that become union variable or dependent (Y). 
Independent variable in this research is Loan to Deposit Ratio (LDR), Loan Operational compared with Income Operational 
(BOPO), and Non Performing Loan (NPL). 
 

4. Return on Asset (ROA) 

ROA is a profit ratio toward the average of exertion volume, where the profit is quantified before the tax within 12 months and 
the exertion volume in the same period.  ROA can be formulated as: 
(Total of the profit before the tax: The average of exertion volume) x 100% 

ROA is used to measure finance performance of multinational companies, especially from profitability and investment.  
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5. Loan Operational compared with Income Operational (BOPO) 

BOPO shows the company ability to manage the Loan efficiently, it used to measure the ability of Bank management within 
controlling expense operational toward income operational    (Hardiyanti, W. et al. 2016). The formulation to count BOPO is =  
(Loan operational: income Operational) x 100 %. 
 

According to law of Bank Indonesia No 10/15/PBI/2008 shows that ratio BOPO well categorized if the score under 90 %. If the 
ratio BOPO higher than 90% or closer to 9 100%, it can be concluded that the Bank can be categorized as non-efficient Bank.  
BOPO shows how the Bank repress expense operational in one side and how the Bank increase income operational on the other 
side, therefore BOPO also giving an affect toward finance performance.  
 

6. Loan to Deposit Ratio (LDR) 

Loan to Deposit Ratio in this research is ratio credit that is given to a fund which is accepted by the third side. A formulation to 
count LDR =  
(Given credit: the fund from the third side) x 100% 
 

LDR target in the Bank Indonesia is regulated in law No 18/14/PBI/2016 about 80 - 92% to avoid liquidity and detriment of a 
Bank.  
 

7. Non Performing Loan (NPL) 

NPL is a company to handle a problem with credit. NPL can be formulated as : 
Problem with credit : Total credit) x 100 % 
 
According to Bank Indonesia law No15/2/PBI/2013) about decreed Status and Action-Reaction Controlling Conventional General 
Bank, ratio NPL is not allowed to be more than 5 % compared with total credit.  
 

IV. METHOD OF DATA ANALYSIS 
1. Description Analysis 

Methodology of descriptive analysis is technique o data analysis that is used to describe various data characteristic, such as 
average score, data variation, minimal, maximal, and etc.  
 

2. Assumption Classic Test 

Assumption classic test is used to reveal whether the data in this research fulfilled several stipulations in regression model such 
as: Normality Test, multikolinearity Test, Hete Test, and Autocorrelation Test; 

a. Normality test is an evaluation to find out whether regression model from dependent and independent variable in this 
research distribute normal or abnormal.  

b. Multikolinearity is a method to evaluate whether there is a correlation between independent variable. Multikolinearity 
can be seen from tolerance and variance Inflation Factor (VIF). Tolerance measures variability independent variable that 
is not explained by another variable (Ghozali, 2016). 

c. Heteroskedastisity is used to evaluate whether in regression model there is inconclusively variance from residual 
observation to another observation. Moreover, in order to evaluate the inconclusively observation, it can be seen from 
graphic plot between prediction score of related variable (dependent) ZPRED with residual SRESID. 

d. Autocorrelation test is aimed to evaluate whether in regression model linear there is a correlation between the problems 
in period t with a problem in formerly period. If the mistake is discovered, so the result will be called as autocorrelation 
problem (Ghozali, 2016). 
 

3. Analysis of Double Regression 

This research used quantitative approach, that is; analysis of Double linear regression. The formulation of analysis of Double 
regression in this research is : 
Y = α + β1X1 + β2X2 + β3X3 + e 
 
That is :  Y = Variable Profitability, which is proxy by  ROA 
  X1 = Loan operational compared with Income Operational (BOPO) 
  X2 = Loan to Deposit Ratio (LDR) 
  X3 = Non Performing Loan (NPL) 
  α = Constanta 
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  β = Coefficient Regression (increased and decreased score) 
  e = error 
 

V. RESULT AND DISCUSSION 

RESULT 
Based on the analysis result of statistic description, the characteristic sample in this research include: total sample (N), average 
sample (mean), maximum score, minimum score, and deviation standard from every variable in table 1.  
 

Table 1 
Statistical Descriptive Result 

 N Minimum Maximum Mean Std. Deviation 

ROA 54 -72 28 2,31 13,006 

BOPO 54 51 417 100,54 66,350 

LDR 54 16,00 356,00 80,0000 42,19765 

NPL 54 ,00 42,00 6,7222 8,66661 

Valid N (listwise) 54     

Source : Data Primer Processed 

 

1. Normality Data Test 

The result of normality data test with histogram graphic and normal probability plots: 
Illustration 2 

 
      Figure 2. 

    Normality Test with Histogram 
 

 

Illustration 3 
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          Figure 3. 

       Normality Test with Normal Probability Plots 
 

Indeed, based on the histogram graphic, it shows that residual is normal distributed and has symmetric form. In the graphic of 
normal probability plots the points are spreading closer to the diagonal, it shows that residual is normal distributed.  
 

2. Multikolinearity Test 

The result of multikolinearitas test can be seen from output SPSS 23 as follows: 
Table 2 

Multikolinearitas Test 

Variable 
Collinearity Statistics 

Tolerance VIF Status 

BOPO 0,669 1,494 There is no Multikolinearity 

LDR 0,743 1,345 There is no Multikolinearity 

NPL 0,838 1,194 There is no Multikolinearity 

Source : Data Primer Processed  

Table 2 shows there is no multikolinearity, because VIF score is not more 10 and Tolerance score not less than 0,10. 
 

3. Heteroskedastisity Test 

The result of heteroskedastisitas can be seen in the illustration 4 as follows:  
 

 

 

 

 

 

 

 

 

 

Illustration 4 
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Figure 4. 

The Result of Graphic Plot Test. 
 

The result of graphic plot residual shows there is no heteroskedastisitas, it can be seen from the residual which is distributed near 
nil point.   
 

4. Autocorrelation Test 

The result of output SPSS 23 can be seen from Table 3 as follows: 
 

Table 3 
The Result of Durbin Watson Test 

Modle Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 ,913a ,834 ,824 5,450 1,947 

a. Predictors: (Constant), NPL, LDR, BOPO 

b. Dependent Variable: ROA 

 

The result of table 3 shows Durbin Watson score about 1.947. DW score based on the table with n=54 and k=3 the score is dl = 
1.452 and du = 1.681. DW score 1.947 is bigger than above limitation (du) 1.681 and less than i 4-1.681 (4-du), therefore it can be 
concluded that there is no autocorrelation in this research.  
 

5. The Result of Analysis Double Regression Linear  

In this research technique of data analysis used double regression linear to explain and to  
Process the data in order to evaluate the hypothesis.. 

Table 4 
The Result of Double Regression Linear Test 

  

Unstandardized Coefficients 
Standardized 

Coefficients 

  Modle β Std. Error Beta t Sig 

1 (Constant) 24,465 1,675 

 

14,605 0,000 

 

BOPO -0,132 0,014 -0,671 -9,536 0,000 

 

LDR -0,106 0,021 -0,343 -5,142 0,000 
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NPL -0,069 0,094 -0,046 -0,733 0,467 

a. Dependendt Variabel : ROA 

    Source : Data Primer Processed 
     

The Regression Formulation: 
ROA = 24,265 – 0,132 BOPO – 0,106 LDR – 0,069 NPL 

 

DISCUSSION 

1. The Effect of Loan Operational compared with Income Operational Toward ROA 

Based on the regression test in the table 4, it can be seen that BOPO variable has significant effect about -0,132  toward ROA 
with probability score 0,00 that is < 0,05, it means that BOPO affects ROA, so the first hypothesis is accepted. Coefficient in 
BOPO is negative; it shows that if BOPO increased ROA score will be decrease. Those are related Widowo and Syaichu (2013) 
that show BOPO result is giving negative significant effect. Similarly, Ulandari, et al. (2016), Lubis, et al. (2017), and Muhajir, et 
al. (2017) with the same result state that BOPO has negative significant effect which means higher score of BOPO will be 
decreased ROA score. 
 
2. The Effect of Loan to Deposit Ratio (LDR) toward ROA. 

Based on regression evaluation in table 4, it shows that LDR variable has significant effect about -0,106 toward ROA with 
probability score about 0,00 that is < 0,05, it means that LDR affects ROA, so the second hypothesis is accepted. Coefficient in 
LDR is negative, it shows that if LDR is increased ROA will be decreased. Those are related with Sabir, et al. (2012), Francis 
(2013), Hooshyari and Moghanloo (2015), Oktavianus (2016), Lubis, et al. (2017), sand Muhajir (2017) that LDR has negative 
significant effect toward ROA. 
  
3. The Effect of Non Performing Loan (NPL) toward ROA. 

Based on regression result in table 4, it shows that NPL variable has significant effect -0,069 toward ROA with probability score 
about 0,467 that is > 0,05, it means that the third hypothesis is declined. On the other hand, NPL is not affected ROA. Coefficient 
in NPL is negative, it shows that if NPL is increased ROA will be decreased.  Moreover, table 2 shows NPL has minimum score = 
0; max = 42, average = 6,7 and standard deviation about = 8,7. Indeed, it means that variation data of NPL from average score is 
8,7. As a result, from 54 BPR there is 35% BPR which have NPL score more than 5, whereas 65% BPR have a score lower than 
5. Furthermore, from 65% there is 20% BPR which have NPL score same with= 0. The law in Bank Indonesia relates with Non 
Performing Loan (NPL) regulates that every increasing of outstanding savings must be covered with active productive. The third 
hypothesis is rejected, because the risk of the BPR credit is stable, so the profitability score is constant. Those are related with Ali 
and Laksono (2017), Muhajir, et al. (2017), and Setiawan (2017) prove that NPL has no significant toward ROA.  
 

4. Coefficient Regression Simultaneous (t) 

Based on table 5, F score is 83,960 and significant score is 0,000 with independent variable BOPO, LDR, and NPL simultaneous 
affects dependent variable (ROA). 
 

Table 5 
Hhypothesis Test 

ANOVAa 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 7480,682 3 2493,561 83,960 ,000b 

Residual 1484,966 50 29,699   

Total 8965,648 53    

a. Dependent Variable: ROA 

b. Predictors: (Constant), NPL, LDR, BOPO 

 

 

5. Coefficient Determination (R2) 
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R2 (Adjusted R-Square) is used to measure the proportion variation from independent variable and affect dependent variable such 
as the table 6 below:  

Table 6 
Determination Test 

Model Summaryb 

Model R R Square 

Adjusted R 

Square 

Std. Error of the 

Estimate Durbin-Watson 

1 ,913a ,834 ,824 5,450 1,947 

a. Predictors: (Constant), NPL, LDR, BOPO 

b. Dependent Variable: ROA 

The result of SPSS 23 shows Adjusted R-square 0,824, it means that free variable that is BOPO, LDR, and NPL affects ROA is 
82,4%, whereas 17,6%  is affected by another factors.  
 

VI. CONCLUSION  
There are several result based on evaluation process, that are :  (1) BOPO variable has negative significant effect toward 

ROA; (2) LDR variable has negative significant toward ROA; and (3) NPL variable has negative significant effect toward ROA. 

Moreover, within this research, there are some obstacles such as: uncompleted BPR data from OJK report document that is 

needed by the researcher.  On the other side, the researcher used three variable, that are: BOPO, LDR, and NPL, suggestion for 

the other research to use another variable such as Capital Adequacy Ratio (CAR), Net Interest Margin (NIM). Furthermore, 

another variable that needs to be observed such as liquidity factor, it can be seen from Cash Ratio, Current Ratio,  Quality of 

Activation Productive KAP), and  Obigation of Equipping minimum modal (KPMM) as a part of CAMEL. The factor of macro 

economics such as interest, economical growth can be used for another research model because those will be affected the 

company profitability.  
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Abstract- This paper presents how to apply spherical law of cosine and GPS nature services in real life. And it shows one system 
which can easily locate, navigate and display detailed information of specific shops to users. The system also displays additional 
useful information such as route distance and travel time between current location and destination. To provide distance between 
current location and destination, Spherical Law of Cosines which calculates distances plus earth radius to provide precise distances 
has been used in the system. The system is developed to help users in navigating places easily and faster. Detailed information (such 
as shop's name, address, and phone numbers) and geographical locations (latitude, longitude) are needed for developing the system. It 
is a system for city directory which help users abilities to locate, navigate and get detailed information about the places located in 
cities. The places provided in the system are Hotels, Restaurants, Petrol Stations, Hospitals, Markets and Pagodas.  

I. INTRODUCTION 
sing tools such as aerial photographs and the global positioning system (GPS), the GIS team gathers and processes spatial 
coordinates, topology and dimensions of fixed physical objects such as buildings, rivers and roads, and translates the raw data 

into usable information. Combined with a strategic vision, this data provides a powerful system capable of analyzing complex 
information regarding our physical environment. Trained personnel use this information to create digital and paper maps of 
extraordinary detail, plan for future growth, perform trend modeling, monitor environmental changes, assess security and disaster 
requirements, and efficiently dispatch emergency services. 
Nowadays, smartphone uses have been increasing dramatically since 2012 as the smartphones become cheaper and smarter. So that 
the system is developed as an android application, which enables users to navigate places in their smart phones. For the users, they 
will be able to use the application if their smart phones have Android OS 4.1.2 and above, and users must be able to connect internet 
using their phones.  
Tourist arrivals and local visitors are also increasing in Myanmar, especially in Shan State which is one of the main states in 
Myanmar. So that this system has been developed for the need of information for tourists and local travelers. This application provides 
information of places via six popular place categories in Taunggyi, the central city of Shan State.  
There are many city directory applications in Myanmar which only displays information of places (city directory) in every city. But 
these applications cannot provide additional information such as real-time maps, distance between current location and destination, 
and travel time to these places. So, users (such as local travelers, tourists, etc.) become require a system which can provide the above 
features. Therefore, this system is intended to give precise information of places for visitors, tourists and residents, to increase local 
visitors and tourist arrivals and to provide easy and instant access in navigation of places. . By developing the system, tourist arrivals 
to Myanmar will probably increase.  

 
Figure 1. Places for Cities Guide System 
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II. RELATED WORK 
There are typically two types of navigation software available. The first type of software is developed by Global Positioning System 
(GPS) or Navistar system in which the accuracy of positioning is very good, however, they are commercial and come at a cost. These 
maps are updated in user’s devices but are generally not optimized to run on user’s devices. The second type of software is developed 
by various ISP or portal operator. Here, various functionalities and flexibility are optimized for user’s devices. In this category, 
Google Maps provides API compatibility with several platforms including Android [1]. The second category is no doubt preferable, 
which provides us with the right API for developing software.  
This application is primarily developed for visually-impaired persons for navigation and also to aid people, who have been kidnapped 
in relocating to their original destination from an unknown place. Studies indicate that there are approximately 10 to 11 million blind 
and visually impaired people in North America and about 15 million people in India. These numbers are on the rise and there is no 
doubt of the fact that this number is quite alarming. As many of these people have difficulty knowing where they are, coupled with the 
fact that they are mostly disoriented, supplemental guidance is very important [2]. The application developed uses Google’s direction 
API to download route information data based on the points selected by the administrator. The application saves these points in the 
database. To download the available paths in the vicinity, user needs to refresh the application. Location-based paths will be displayed 
i.e., only the paths near the user’s location will be displayed. The paths will be updated whenever Google makes any modifications in 
its servers. As the maps are not downloaded, instead guidelines in the form of text instructions are downloaded. Hence the application 
requires very less mobile data. This Application tracks user’s movements using GPS and magnetic sensors which are built-in for every 
smart phone. For visually impaired users, voice and vibration feedback is given whenever necessary i.e., when the user is away from 
prescribed path or has to maneuver up ahead. User can also record his path in one way and the application guides him on the same 
path on the return journey. This is useful when a person goes to an unknown place say the forest or gets kidnapped. Our app using this 
recorded path can guide the user to the point where he started. Since the application doesn’t have a map loaded for navigation, the 
battery consumption is less. It needs only less battery consumption for identifying user location and adding new locations using GPS 
[3]. There are many applications that use Google API to solve different problems. But, most of the mobile applications mainly 
function only with the help of internet. Therefore, there is a need for offline applications as well. In other words, the applications 
connect to the internet intermittently.  
First Aid Application on Mobile Devices was presented in [4]. The main concept of this android application is to find the nearby 
hospitals based on the current user location and then list out the nearby hospitals. All the user data is then sent to a server and the 
nearby hospitals are found out. It even guides the person to a nearby hospital, which uses the Google’s API to find the route and also 
navigate. This is done only when an internet connection is available. Friend Finder Navigation Application was also presented in [5]. 
This application applied the GPS data of each and every user and stored them in a cloud database. For each user, it calculated the 
distance between every other user to find out the nearest person. All this were done on the server side. So the internet is a must for the 
application to function properly.  
In both Friend Finder Navigation Application [5] and First Aid Application on Mobile Devices [4], the distance calculation is done 
considering both the locations to be on a straight line. In fact, the amount of distance required to travel is not nearly same as the result 
provided using this algorithm. E.g., consider a path which is a circle. One user is 0 degrees and the other to 180 degrees. A radius of 
the circular path is 10 meters; therefore the diameter is 20 meters. Now based on the algorithm the distance is 20 meters but the 
distance to travel on the path is approximately 62 meters. See, the distance is off my 42 meters which area glaring error. In our 
application, the distance is calculated by dividing the path into several near straight line paths called steps as done by Google. So the 
distance calculated, which is a sum of lengths of all these small steps, is almost the original distance.  
The navigation system [6], which served the same purpose as our application, the location of the user is determined by the help of cell 
network providers. The positioning is not stable and errors are so huge. In our application the user’s location is iden0tified with the 
help of GPS. So the position is pretty accurate. The path between source and destination is determined by the application manually by 
using various algorithms. But in our application the path is obtained from Google i.e., it is optimized and there is less burden is on the 
CPU of the user’s device. 
Spherical trigonometry was dealt with by early Greek mathematicians such as Menelaus of Alexandria who wrote a book that dealt 
with spherical trigonometry called “Spherica” [7]. The subject further developed in the Islamic Caliphates of the Middle East, North 
Africa and Spain during the 8th to 14th centuries. It arose to solve an apparently simple problem: Which direction is Mecca [8]? In the 
10th century, Abu alWafa al-Buzjani established the angle addition identities, e.g. sin (a + b), and discovered the law of sines for 
spherical trigonometry. Al-Jayyani (989-1079), an Arabic mathematician in Islamic Spain, wrote what some consider the first treatise 
on spherical trigonometry, circa 1060, entitled “The Book of Unknown Arcs of a Sphere” in which spherical trigonometry was 
brought into its modern form [9]. This treatise later had a strong influence on European mathematics. In the 13th century, Nasir al-Din 
al Tusi (1201–74) and alBattani, continued to develop spherical trigonometry. Tusi was the first (c. 1250) to write a work on 
trigonometry independently of astronomy. The final major development in classical trigonometry was the invention of logarithms by 
the Scottish mathematician John Napier in 1614 that greatly facilitated the art of numerical computation—including the compilation of 
trigonometry tables [10]. 
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III. PROPOSED CITIES GUIDE SYSTEM 
The detailed explanation of proposed system design is shown in Figure2. For example, a user wants to know nearest restaurants based 
on his current location. The user has to tap restaurant category and find nearest button. The system firstly gets the current latitude and 
longitude of user, and then retrieve latitudes and longitudes of the places stored in database. After retrieving data from database, the 
system finds nearest restaurants by calculating two locations of 11 current location and specific restaurant. Second, the system sends 
location data of restaurants to Google map API. Google Map API sent back map data to the system. Then the system displays three 
nearest restaurants to user on Google map in the system. Also, if the user taps the rest category, the process will be the same to process 
described above. 

 
Figure 2. Proposed System Design for Cities Guide System 

 

IV. SYSTEM FUNCTIONALITIES 
The system functions at the user end are described as the followings: 
1. Find nearest places based on user’s location. 
2. Receive user’s GPS data through a connected GPS. 
3. After the data is fetched from the GPS, it should be transformed into appropriate coordinate system and invoke related image 

files.  
4. Send the basic satellite image and transmission information such as date, time, longitude and latitude.  
5. Calculate nearest places using Spherical law of Cosine after received GPS coordinate data of all places. 
6. Show the nearest places with map based on user’s location. 

A. Bits and Pieces together 
In this approach combine all your researched information in form of a journal or research paper. In this researcher can take the 
reference of already accomplished work as a starting building block of its paper. 
Jump Start 
This approach works the best in guidance of fellow researchers. In this the authors continuously receives or asks inputs from their 
fellows. It enriches the information pool of your paper with expert comments or up gradations. And the researcher feels confident 
about their work and takes a jump to start the paper writing. 

B. Category Filter 
The Places (Search) API allows you to filter results when you can determine relevance by a specific location or by a location area. 
Users can easily find places as categories are filtered. In this application, it has only filtered six types of places due to limitations. 

C. Route Connector  
It provides ability to display routes to the destination visually for easier navigation in map using Google Direction API. The 

application guides the user to reach the destination. This mainly helps users who tend to explore an unknown region example, Food 
restaurant, desert, etc. 
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D. Distance Calculation  
Places in results have a distance field indicating the distance from the user's location or from an explicit reference point to the 

place. An explicit location context in the request provides the location from which the distance is calculated. Distances to destination 
from source locations are calculated by Spherical Law of Cosines to get precise distance. The formula is precise because it is 
calculated based on earth radius.  

The simple Spherical Law of Cosines formula: 

cos C=-cos A cos B+sin A sin B cos c      (1) 
Where A and B are the angles of the corners opposite to sides a and b, respectively. It can be obtained from consideration of 
a spherical triangle dual to the given one. Moreover, it gives well-conditioned results down to distances as small as a few meters on 
the earth’s surface.  

 

Figure 3.  Spherical Triangle solved by the law of cosines 

Advanced Spherical Law of Cosines formula: 

d=acos(sinφ1.sinφ2+cosφ1.cosφ2.cosΔλ).R  (2) 
Where, d= distance between two places, φ1= Latitude of location1, φ2= Latitude of location 2, Δλ= Longitude of location2 –
Longitude of location 1, and R= Earth Radius (6371Km). 

E. Nearest Location Finder  
Using Nearest Location Finder, you can easily locate the Airports, Library, ATMs, Banks, Hotels, Restaurants Shops and many other 
places near you. Users will be able to find nearest shops from their location whenever they want. It is a very useful feature for those 
who are very new to the cities.  

V. CONCLUSION 
The system provides instant and easy access in navigations of places for users. It also provides finding nearby places and connects 

routes to the destination from the user’s current location and calculating distances to the destination. It is sure that the system is a 
convenient application for tourists and travelers. Not only travelers have advantages but also resident will be able to view detailed 
information of places at any time if they use the system. 

The system has a few limitations. They are;  
• The system can only display six categories of places. 
• The data scope in the system is only for one State, we want to increase data scope for the whole country.  
• The information provided in system only has six categories and need to be extended more categories.  
• The database is not in real-time database. If real-time database is provided in the system, users will get more updated 

information. So that it is necessary to implement online database to the system in the future. 
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ABSTRACT 

Determining gender using dental features is mainly achieved by comparing the tooth dimensions in males and females using 
traditional mesiodistal and buccolingual crown diameters of teeth. According to Hilson et al., most of the archaeological and fossil 
remains of human teeth exhibit heavy attrition of usual crown diameters but alternative diagonal measurements are not affected until 
later stages of wear.  

Aims and objectives: This study aimed to evaluate and estimate the accuracy of using Maxillary 1st Premolar and Permanent 
Maxillary 1st Molar for gender determination in Nagpur Population. 

Material and Methods: Study sample included 100 Maxillary dental casts obtained by alginate impression from 50 males and 50 
females of the age group of 17-25 years selected from Nagpur (India). Using the Diagnostic dental casts, mesiobuccal-distolingual 
and distobuccal-mesiolingual measurements were taken separately. All the measurements were taken from both right and left sides 
using a 6” digital Vernier calliper of 0.01mm resolution. 

Results: The results of present study suggest that the diagonal measurements were significantly greater in males than females. These 
results were in accordance with various other studies revealing clear dimorphic differences between male and female teeth. 

Conclusion: Thus, the study concludes that Cervical diagonal diameters of Molars can be used as an aid for sex determination in 
support of width measurements and also as an aid in identifying a person from fragmented jaws and dental archaeological remains. 
However, this study needs further evaluation in other populations as sexual dimorphism is a population specific phenomenon. 

KEYWORDS: Distobuccal-mesiolingual, Mesiobuccal-distolingual, Diagonal measurments, Sexual dimorphism. 

I. INTRODUCTION 

Odontometry has been performed on various tooth groups with the objective of establishing measurements that can act as standards, 
and this may also facilitate some procedures of the dental surgeon, as well as in forensic odontology.1 Teeth being resistant to 
postmortem destruction and being chemically stable are an excellent material for odontologic and forensic investigations.2 

Gender determination is crucial for identification, as the number of possible matches is reduced by 50%.3 Tooth size measurements 
based on odontometric investigations in a specific population can be used in gender determination.2 
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Determining gender using dental features is mainly achieved by comparing the tooth dimensions in males and females using 
traditional mesiodistal and buccolingual crown diameters of teeth.4 But these dimensions get affected by attrition, interproximal wear 
facets, cervical abrasions, crowding, and presence of dental calculus in cervical third.3 Further, these dimensions are difficult to 
measure when the teeth are still held in socket.4,5 As a result, alternative measurements including the crown and cervical diagonal 
diameters were developed. According to Hilson et al., most of the archaeological and fossil remains of human teeth exhibit heavy 
attrition of usual crown diameters but alternative diagonal measurements are not affected until later stages of wear. Exclusion of 
contact points remains one of the major advantages of diagonal diameters of molars. The diagonal diameters proposed by Hilson et 
al., included Mesiobuccal-distolingual crown diameter, Mesiolingual-distobuccal crown diameter, Mesiobuccal-distolingual cervical 
diameter and Mesiolingual-distobuccal cervical diameter.6 

II. AIMS AND OBJECTIVES 

This study aimed to evaluate and estimate the accuracy of using Maxillary 1st Premolar and Permanent Maxillary 1st Molar for gender 
determination in Nagpur Population. 

III. MATERIALS AND METHODS 

Study sample included 100 Maxillary dental casts obtained by alginate impression from 50 males and 50 females of the age group of 
17-25 years selected from Nagpur (India). 

Selection criteria included fully erupted Maxillary 1st Premolar and Permanent Maxillary 1st Molar. Teeth with marked wear or 
heavily restored were excluded from the research. Diagonal measurements of crown and cervix of Maxillary 1st Premolar and 
Permanent Maxillary 1st Molar were taken. 

Using the Diagnostic dental casts, mesiobuccal-distolingual and distobuccal-mesiolingual measurements were taken separately. All 
the measurements were taken from both right and left sides using a 6” digital Vernier calliper of 0.01mm resolution. 

When placing the caliper parallel to the occlusal surface, the following points were taken as guide during the measurements as defined 
by Hilson et al. 

MBDL: the largest distance between the mesiobuccal corner and the distolingual corner of the crown 

DBML: the largest distance between the distobuccal corner and the mesiolingual corner of the crown 

Mesiobuccal–distolingual cervical diameter (cervical MBDL) is defined as the maximum distance from the mesiobuccal corner of 
cemento–enamel junction point to the distolingual corner. 

Mesiolingual–distobuccal cervical diameter (cervical MLDB) is defined as the maximum distance from the mesiolingual corner of 
cemento–enamel junction point to the distobuccal corner. 

Two crown and two cervical diagonal measurements of Maxillary 1st Premolar and Permanent Maxillary 1st Molar were taken. Each 
dimension was measured twice at a different time interval by the different observer. 

IV. STATISTICAL ANALYSIS 

The collected data was subjected to statistical analysis. The data was subsequently processed and analyzed using the SPSS software 
package version 17. 

1) Duration of Study: 6 Months. 
2) Type of Study: Retrospective study. 

V. RESULTS 
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Four diagonal measurements on each tooth (including two cervical and two crown), altogether 16 measurements on both sides, were 
obtained in each of the individuals. Each measurement was measured twice at two different intervals by the same examiner to check 
for intra observer error. There was no statistically significant difference between the first and second measurements made as shown in 
[Table 1].  

The results of present study suggest that the diagonal measurements were significantly greater in males than females. These results 
were in accordance with various other studies revealing clear dimorphic differences between male and female teeth. 

Table 1: Paired t-test evaluating intra-observer variation in crown (Cr) and cervical (Cer) diagonal measurements of 1st premolar 
(PM) and 1st molar(M) (of both right and left sides). 

 

Males T value P value 
 Mean N Std. Deviation Std. Error 

Mean 

Rt1stPMCrM
BDL 

1st 
observer 

0.7408 25 0.04830 0.00966 
-4.303 0.000 

2nd 
observer 

0.7464 25 0.04751 0.00950 

Rt1stPMCrD
BML 

1st 
observer 

0.771 25 0.0830 0.0166 
1.29 0.209 

2nd 
observer 

0.758 25 0.0800 0.0160 

Rt1stPMCer
MBDL 

1st 
observer 

0.8100 25 0.07762 0.01552 
0.549 0.588 

2nd 
observer 

0.8076 25 0.07731 0.01546 

Rt1stPMCer
DBML 

1st 
observer 

0.803 25 0.0686 0.0137 
1.988 0.058 

2nd 
observer 

0.776 25 0.0659 0.0132 

Rt1stMCrMB
DL 

1st 
observer 

0.9004 25 0.10803 0.02161 
1.149 0.262 

2nd 
observer 

0.8880 25 0.10071 0.02014 

Rt1stMCrDB
ML 

1st 
observer 

0.91 25 0.116 0.023 
0.397 0.695 

2nd 
observer 

0.90 25 0.107 0.021 

Rt1stMCerM
BDL 

1st 
observer 

1.012 25 0.1402 0.0280 
1.913 0.068 

2nd 
observer 

0.973 25 0.1208 0.0242 

Rt1stMCerD
BML 

1st 
observer 

0.9848 25 0.13718 0.02744 
-1.602 0.122 
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2nd 
observer 

1.0060 25 0.15036 0.03007 

Lt1stPMCrM
BDL 

1st 
observer 

0.7000 25 0.17059 0.03412 
0.00 1.00 

2nd 
observer 

0.7000 25 0.16785 0.03357 

Lt1stPMCrD
BML 

Ist 
observer 

0.789 25 0.0860 0.0172 
1.639 0.114 

2nd 
observer 

0.771 25 0.0665 0.0133 

Lt1stPMCer
MBDL 

1st 
observer 

0.80 25 0.085 0.017 
0.067 0.947 

2nd 
observer 

0.80 25 0.087 0.017 

Lt1stPMCer
DBML 

1st 
observer 

0.821 25 0.0812 0.0162 
0.601 0.553 

2nd 
observer 

0.815 25 0.0729 0.0146 

Lt1stMCrMB
DL 

1st 
observer 

0.91 25 0.104 0.021 
1.82 0.081 

2nd 
observer 

0.90 25 0.083 0.017 

Lt1stMCrDB
ML 

1st 
observer 

0.8848 25 0.10369 0.02074 
0.337 0.739 

2nd 
observer 

0.8832 25 0.09529 0.01906 

Lt1stMCerM
BDL 

1st 
observer 

1.006 25 0.1277 0.0255 
0.129 0.898 

2nd 
observer 

1.004 25 0.1106 0.0221 

Lt1stMCerD
BML 

1st 
observer 

1.062 25 0.1325 0.0265 
2.066 0.05 

2nd 
observer 

1.04 25 0.108 0.022 

 
 
 
 
 
 
Table 2 
 

Female 
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 Mean N Std. Deviation Std. Error 
Mean 

T Value P Value 

Rt1stPMCr
MBDL 

1st 
observer 

0.6314 25 0.08862 0.01772 
-0.668 0.51 

2nd 
observer 

0.6336 25 0.08688 0.01738 

Rt1stPMCr
DBML 

1st 
observer 

0.7340 25 0.06513 0.01303 
-0.459 0.65 

2nd 
observer 

0.736 25 0.0660 0.0132 

Rt1stPMCer
MBDL 

1st 
observer 

0.8328 25 0.06542 0.01308 
-2.138 0.043 

2nd 
observer 

0.841 25 0.0651 0.0130 

Rt1stPMCer
DBML 

1st 
observer 

0.83920 25 0.100070 0.020014 
2.003 0.057 

2nd 
observer 

0.8328 25 0.09693 0.01939 

Rt1stMCrM
BDL 

1st 
observer 

1.14300 25 0.168640 0.033728 
1.376 0.181 

2nd 
observer 

1.134 25 0.1758 0.0352 

Rt1stMCrD
BML 

1st 
observer 

0.854 25 0.2348 0.0470 
0.00 1.00 

2nd 
observer 

0.854 25 0.2376 0.0475 

Rt1stMCer
MBDL 

1st 
observer 

1.517 25 0.1374 0.0275 
-1.115 0.259 

2nd 
observer 

1.524 25 0.1439 0.0288 

Rt1stMCerD
BML 

1st 
observer 

1.0666 25 0.16055 0.03211 
-0.966 0.344 

2nd 
observer 

1.080 25 0.1634 0.0327 

Lt1stPMCr
MBDL 

1st 
observer 

0.631 25 0.1034 0.0207 
0.744 0.464 

2nd 
observer 

0.627 25 0.1022 0.0204 

Lt1stPMCr
DBML 

1st 
observer 

0.718 25 0.0870 0.0174 
0.253 0.802 
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2nd 
observer 

0.717 25 0.0910 0.0182 

Lt1stPMCer
MBDL 

1st 
observer 

0.7616 25 0.08410 0.01682 
-0.941 0.356 

2nd 
observer 

0.765 25 0.0853 0.0171 

Lt1stPMCer
DBML 

1st 
observer 

0.828 25 0.0916 0.0183 
0.267 0.792 

2nd 
observer 

0.827 25 0.0955 0.0191 

Lt1stMCrM
BDL 

1st 
observer 

1.11 25 0.170 0.034 
-0.693 0.495 

2nd 
observer 

1.12 25 0.168 0.034 

Lt1stMCrD
BML 

1st 
observer 

.8710 25 0.10941 0.02188 
-0.674 0.507 

2nd 
observer 

.8748 25 0.10955 0.02191 

Lt1stMCer
MBDL 

1st 
observer 

1.2740 25 0.12774 0.02555 
-0.339 0.737 

2nd 
observer 

1.276 25 0.1299 0.0260 

Lt1stMCerD
BML 

1st 
observer 

1.1700 25 0.10235 0.02047 
-1.087 0.288 

2nd 
observer 

1.187 25 0.1224 0.0245 

 

 

Figure 1: Percentage of sexual dimorphism of right side 1st premolar and 1st molar 
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Figure 2: Percentage of sexual dimorphism of left side 1st premolar and 1st molar 

 

 

 

 

Table 3: Accuracy of classification results in determining gender. 

Predicted group membership  
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Variable Male (%) Female (%) Total average (%) 

Rt1stPMCrMBDL 98.19 96.54 97.36 

Rt1stPMCrDBML 74.01 89.26 81.63 

Rt1stPMCerMBDL 88.65 91.94 90.29 

Rt1stPMCerDBML 79.34 97.84 88.59 

Rt1stMCrMBDL 75.46 96.90 86.18 

Rt1stMCrDBML 73.23 98.94 86.08 

Rt1stMCerMBDL 87.70 95.35 91.52 

Rt1stMCerDBML 80.60 83.50 82.05 

Lt1stPMCrMBDL 99.74 93.93 96.83 

Lt1stPMCrDBML 92.9 93.24 93.07 

Lt1stPMCerMBDL 88.50 96.02 92.26 

Lt1stPMCerDBML 75.13 97.62 86.37 

Lt1stMCrMBDL 74.96 96.18 85.57 

Lt1stMCrDBML 95.07 93.48 94.27 

Lt1stMCerMBDL 87.20 96.70 91.95 

Lt1stMCerDBML 77.96 60.45 69.20 

 

Table 4: Accuracy of determination of gender using upper 1st Premolar and 1st Molar 

Accuracy of classification results 
Function Predicted group membership 

Male (%) Female (%) Total average (%) 
1st Premolar 78 75 76 
1st Molar 95 91 93 

 

Table 5: Accuracy of determination of gender using crown and cervical measurements 

Accuracy of classification results 
Function Predicted group membership 

Male (%) Female (%) Total average (%) 
Crown 81 84 83 
Cervical 92 94 93 
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VI. DISCUSSION: 

Teeth have been the focus of interest for various forensic odontogenic studies as they are the most durable tissue in the body. Teeth 
are an excellent material in living and non-living populations for anthropological, genetic, odontologic and forensic investigations. 
Their durability in the face of fire and bacterial decomposition makes them invaluable for identification.7 Hence, teeth are of 
paramount importance when more robust predictors such as the pelvis or long bones are destroyed or fragmented.8  

However, a variety of factors contribute to the magnitude of dimorphism in the teeth. One of the major cause being, environmental 
influence due to variation in food resources of different populations. Further, there can also be complex interaction between genetic 
and environmental factors resulting in variation in the magnitude of dimorphism in the teeth. Garn et al., has proposed that teeth 
through the course of evolution behave in many ways ranging from reduction of the entire dentition to reduction of one group of teeth 
in relation to other.9 

Sexual dimorphism of teeth has been studied by many researchers and it has been reported that permanent teeth are highly 
dimorphic10. According to Kalia S, difference in the balance of hormonal production between the sexes consequent to the 
differentiation of either male or female gonads during the sixth or seventh week of embryogenesis attributed to the difference in sizes 
of teeth rather than any direct effect of sex chromosomes themselves.11 

In forensics, mesio-distal and bucco-lingual width measurements have been routinely used for gender determination. These 
measurements provide accurate results and are suggested to be the preferred method if width measurements are possible. But 
conditions like tooth rotations, crowding, orthodontic anomalies, occlusal attrition, Mesio-Occlusal, Disto-Occlusal, Mesio-Occluso-
Distal fillings may prevent one from taking accurate width measurements. In those situations, diagonal measurements would be of 
help in determining gender and also these diagonal axes do not include the contact points of the crown, and are therefore not affected 
by proximal attrition until the facets become large enough to include them.6 But caution is needed in taking diagonal measurements as 
measurements will go wrong if the calipers are not placed correctly.12 

The study aimed to evaluate and estimate the accuracy of using Maxillary 1st Premolar and Permanent Maxillary 1st Molar for gender 
determination in Nagpur Population. 

The results of present study suggest that the diagonal measurements were significantly greater in males than females. These results 
were in accordance with various other studies revealing clear dimorphic differences between male and female teeth. 

In a study performed over Modern Greek population similar to that of the present study cervical diagonal diameters of molars were 
found to be more sexually dimorphic than crown diagonal diameters. Analysis of the data generated revealed that diagonal 
measurements can be a useful aid in gender determination especially in situations where width measurements are not applicable.13 

According to Hilson et al., alternative diagonal measurements were as reliable as normal width measurements and remain a promising 
method for sex determination. Diagonal measurements would be better measures for worn out teeth in archeological and fossil dental 
remains.6 Cervical measurements are not affected until most of the tooth is lost and thereby offer greater advantage in archaeological 
specimen identification.6 

But taking diagonal measurements has got certain limitations as the measurements are most difficult to obtain and require more 
attention. Measurements might go wrong if the caliper is not positioned properly parallel to tooth axis. 

The method applied in the present study is simple, inexpensive and can therefore be applied in forensic odontology for establishing 
gender identity of an individual. 

In near future, digital imaging techniques might be available to measure different aspects of tooth size and shape which are not 
strongly affected by wear. 

Thus, in future alternative diagonal measurements should find wider usage along with conventional width measurements. 

VII. CONCLUSION 
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Forensic odontology, depends a lot on simple and economical methods to identify persons with their dental remains and fragmented 
jaws. A dentist may be called upon to render expertise in forensic science, in such conditions. 

All the 16 measurements taken revealed maximum greater values in males than in females and the differences were less significant. 
Highly significant dimorphic measurements included right molar cervical MBDL followed by right molar crown MBDL, left molar 
cervical MBDL and left molar crown MBDL [Figure1&2]. All the values on right side of premolar and molar region were 
comparatively equal with left side, except for molar cervical MBDL values [Figure1&2]. Overall classification accuracy of results 
was 87% with males and 83% females with accuracy rate being higher in Males [Table 4]. Accuracy rate was higher in molar than 
with premolar as shown in [Table 4] and Cervical measurements were found to be more reliable than crown measurements [Table 5]. 

Thus, the study concludes that Cervical diagonal diameters of Molars can be used as an aid for sex determination in support of width 
measurements and also as an aid in identifying a person from fragmented jaws and dental archaeological remains. However, this study 
needs further evaluation in other populations as sexual dimorphism is a population specific phenomenon. 
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Abstract- Research suggests that 70% of North American 
employees are disengaged in the workplace. Some small retail 
managers lack strategies for engaging employees. Using the 
employee engagement framework, the purpose of this descriptive 
case study was to explore successful strategies that small retail 
managers use to engage employees. The target population was 
small retail leaders, purposefully selected because of their 
success with engaging employees at an Orlando, Florida, 
company. Data collection was through face-to-face interviews 
with 5 leaders; and a review of archived organizational 
documents, including company memorandums, central email 
software, and online customer reviews through social media 
websites such as Google, Yelp, and Facebook posts. Data were 
analyzed using inductive coding of phrases and words from 
participant interviews, whereas secondary data were collected 
from participant memorandums, the company website, central 
email software, and online social media posts supporting the 
theme interpretation through methodological triangulation. The 
findings on these Orlando leaders revealed that supportive 
leaders improved employee engagement, direct communication 
improved employee engagement, and training improved 
employee performance. Improving employee engagement 
contributes to social change because small retail managers can 
use the findings to improve employee engagement through the 
implementation of effective strategies, direct communication, 
and training initiatives. 
 
Index Terms- Employee engagement, Effective leader strategies, 
Personal engagement, Small retail leaders  
 

I. INTRODUCTION 
mployee disengagement is at an all-time high in the North 
American workplace and leads to what is known as an 

engagement gap (Saks & Gruman, 2014). Disengagement 
hinders the productivity of the employee and prohibits an 
effective workplace environment (Hollis, 2015). When 
employees become disengaged, they withdraw and defend 
themselves and promote a lack of connectedness and emotional 
absence (Shuck, Adelson, & Reio, 2016). High levels of 
employee engagement provide enhanced job performance, 
effective commitment, and organizational citizenship behavior, 
which improve workplace productivity (Albrecht, Bakker, 
Gruman, Macey, & Saks, 2015). 

Researchers have discovered that employee engagement 
provides a positive working environment in terms of productivity 
and competitiveness (Shuck & Reio, 2011). Managers who 
choose to attract and retain high-caliber, committed, productive, 
and engaged employees should provide strategic methods to meet 
the working contexts of the role expectations and a subsequent 
working environment (Albrecht, Bakker, Gruman, Macey, & 
Saks, 2015). An ethical leadership style from managers creates a 
moral guidance and encourages employees to interact with 
coworkers respectfully, thereby, developing and building a 
trustworthy workplace environment (Babalola, Stouten, Euwema, 
& Ovadje, 2016).  

Companies that have been studied have revealed an 
increase in employee engagement when managers provided safe 
workplace practices and a genuine concern for the well-being of 
their employees (Vitt, 2014). Employees have displayed 
improved personal accomplishments and an overall connection to 
well-being when company managers implemented a healthy 
workplace climate through strategic leadership practices (Shuck 
& Reio, 2014). Organizations that provided managers with clear, 
effective, and principled leadership training provide employees 
with stability, safety, and psychological meaning to their work 
tasks (Nel, Stander, & Latif, 2015). 

Employee engagement is a positive tool to aid 
organizational leaders to strive and gain a competitive advantage 
(Anitha, 2014). Companies can gain a competitive advantage 
when their employees are engaged in their work and believe they 
can positively influence the success of the organization (Kumar 
& Pansari, 2016). Employee engagement influences the 
organizational climate when managers embed strategic practices 
such as personnel selection, socialization, performance 
management, and training and development of the employees 
(Albrecht et al., 2015). Job and organizational engagement 
indicate positive job satisfaction, organizational commitment, 
reduced intentions to quit, and organizational citizenship 
behavior (Saks & Gruman, 2014). 

 

II. STATEMENT OF THE PROBLEM 
Approximately 70% of North American workers are 

disengaged in the workplace, which results in low productivity 
(U. S. Merit Systems Protection Board, 2015). Disengaged 
employees cost businesses between $450 to $550 billion annually 
(Vitt, 2014). The general business problem that I addressed in 
this study is that disengaged employees contribute to decreased 
productivity, which can negatively affect organizations’ profits. 

E 
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The specific business problem that I addressed in this study is 
that some small retail business leaders lack strategies to engage 
employees in the workplace. 

 

III. PURPOSE OF THE STUDY 
The purpose of this qualitative descriptive study was to 

explore strategies that some small retail business leaders use to 
engage employees in the workplace. The population of the study 
consisted of five small retail business managers located in 
Orlando, Florida, who have implemented strategies to engage 
employees. The implications for positive social change include 
the potential to enhance leaders’ understanding of effective 
strategies necessary to increase employee engagement, which 
may lead to positive social behaviors of employees who can 
volunteer their time to assist people in the community and 
society. 

 

IV. CONCEPTUAL FRAMEWORK 
Shuck and Reio’s (2011) employee engagement theory 

served as the conceptual framework of the study. Shuck and Reio 
(2014) expanded on Fredrickson’s (1998) broaden-and-build 
theory of positive emotions and Kahn’s (1990) theory of 
engagement, because the employee engagement theory pertains 
to the workplace climate, employee engagement, and indicators 
of employee well-being. The employee engagement theory 
suggests that employees engage in their workplace environment 
when upper-echelon leaders orchestrate the firm’s resources into 
a unique motivational capability (Barrick, Thurgood, Smith, & 
Courtright, 2015). The three key constructs underlying the 
employee engagement theory are (a) cognitive engagement, (b) 
emotional engagement, and (c) behavioral or physical 
engagement at work (Barrick et al., 2015). Rana, Ardichvili, and 
Tkachenko (2014) noted that organizational leaders use Shuck 
and Reio’s (2011) theory to predict financial performance levels 
based on employee engagement. Sarti (2014) noted that an 
employee’s opportunities for development in learning and 
personal growth could affect employee engagement. 
Furthermore, Shuck and Reio (2014) observed that the key 
employee engagement constructs represent the intention to act 
and encompass motivation-like qualities separate from constructs 
such as job satisfaction and organizational commitment. The 
employee engagement theory served as a potential lens through 
which the exploration of the participants’ perceptions and 
experiences was used to improve employee engagement. Shuck 
and Reio’s (2011) employee engagement theory aligns with my 
study by providing a potential means for understanding the 
strategies that retail leaders use to improve employee 
engagement. 
 

V. LITERATURE REVIEW 
The purpose of this qualitative descriptive study was to 

explore strategies that some small retail business leaders use to 
engage employees in the workplace. Employee engagement, as 
described by Anitha (2014), is an effective tool that 
organizational managers can strive to achieve to gain a 

competitive advantage within their industries. A researcher can 
gain knowledge on employee engagement but must understand 
how work conditions may encourage positive job performance 
that affects the employees’ experience of being engaged (Shuck, 
Collins, Rocco, & Diaz, 2016). Leaders who strategically 
implement positive employee engagement practices experience 
enhance employee job performance, organizational citizenship 
behaviors, higher productivity, and advanced levels of employee 
commitment (Popli & Rizvi, 2016).  

 

VI. EMPLOYEE ENGAGEMENT THEORY 
Shuck and Reio (2011) introduced the employee 

engagement theory in human resource development. Byrne et 
al. (2017) noted there is no single definition of employee 
engagement and most researchers rely on Kahn’s (1990) theory 
of personal engagement. Shuck and Reio based their theory on 
Kahn’s personal engagement concept and created three 
separate facets: cognitive engagement, emotional engagement, 
and behavioral engagement. Shuck and Reio revealed that 
leaders must remain at the forefront of the emerging 
engagement conversation. In 2008, academy-sponsored 
conferences began publishing engagement proceedings and in 
2009, the first article termed the phrase employee engagement 
in an Academy of Human Resource Development sponsored 
journal (Shuck & Reio, 2011). Shuck and Reio remarked that 
employee engagement lacks a certain level of consistency in 
definition and application where some scholars view the term 
as a reconceptualization of other well-researched variables. 
Other researchers advocate and address the distinctiveness of 
employee engagement and leave a gap for scholarly 
exploration (Shuck & Reio, 2011). A working relationship 
exists between employee engagement and job performance 
(Shuck & Reio, 2014).  

Shuck and Reio readdressed the development of 
employee engagement and found that poor workplace 
engagement deemed detrimental to organizations because of a 
decrease of employee well-being and productivity (Shuck & 
Reio, 2014). Shuck and Reio’s (2011) employee engagement 
theory includes the cognitive, emotional, and behavioral 
energy of the employee, and the authors found a transition 
beyond the traditional predictors of workplace performance 
and into employee job attitudes. The findings of the 
researchers revealed employee engagement as more predictive 
of task performance than intrinsic motivation, job immersion, 
and job fulfillment (Shuck & Reio, 2014). The researchers 
noted a link of higher levels of employee engagement with an 
organization’s overall revenue (Shuck & Reio, 2014). Gilbert, 
Laschinger, and Leiter (2010) suggested evidence-based 
strategies where managers can empower employees and 
emphasize individual contributions toward organizational 
goals as pertinent steps in producing a positive workplace 
environment toward engagement. 

Shuck and Reio (2014) claimed the consensus of 
employee engagement proved positive for organizations. 
Company leaders who implemented employee engagement 
strategies through enhanced recruitment and safe workplace 
practices revealed excellent retention rates, stronger customer 
relationships, and deeper organizational expertise by their 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8357
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              537 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8357    www.ijsrp.org 

employees (Vitt, 2014). Anitha (2014) identified work 
environment, leadership, team and co-worker relationships, 
training and career development, compensation, organizational 
policies, and workplace well-being as the driving factors 
towards employee engagement.  

Employee engagement through a critical lens is one of 
privilege and power on who (a) controls the context of the 
work, (b) determines the experience of engagement, (c) 
defined the value of engagement, and (d) benefits from high 
levels of engagement (Shuck et al., 2016). Shuck et al. 
declared both the organization and employee benefit from the 
outcomes associated with the experiences of employee 
engagement. Employee engagement is a separate construct 
from job satisfaction, as it relates to the active, work-related 
positive psychological state of the employee (Nimon et al., 
2016). Barrick et al. (2015) revealed engagement as an 
organizational-level construct influenced by organizational 
practices that are motivationally focused. Sarti (2014) stated 
engagement as a characterization of vigor, dedication, and 
absorption.  

Researchers communicated how a positive leadership 
has an indirect effect on the work engagement and job 
satisfaction of employees with life fulfillment through a 
psychological empowerment (Nel et al., 2015). Other 
empirical research has provided evidence on the utility of 
employee engagement beyond the traditional workplace 
performance, such as job attitudes (Shuck & Reio, 2014). 
Leaders can address the workplace environment by evaluating 
the needs of the employees and create a positive impact of staff 
productivity (Hollis, 2015). 

Bakker (2011) suggested that engaged employees could 
create their own person-job (P-J) relationship and increase 
their P-J fit perceptions. Even so, engaged employees might 
learn to increase their skills at work and meet or exceed the job 
requirements more effectively through a positive environment 
of psychological or financial rewards (Lu et al., 2014). 
Similarly, researchers discovered that employees recognized 
the importance of well-being, positive psychological, and 
eudemonic dimensions of engagement (Schaufeli & Taris, 
2014). 

Employees are the backbone of the organization and 
workplace engagement is vital to the organization’s success 
(George & Joseph, 2014). Airila et al. (2014) studied work 
engagement over 10 years and found resourceful jobs and 
positive self-esteem play an important role in maintaining and 
promoting work ability and possibly decreasing employees’ 
intentions to retire early from the organization. Successful 
employee engagement results in improved financial revenues 
to the organization as a positive construct and predictor of 
contextual performance above and beyond the positive effects 
of job satisfaction (Byrne et al., 2017).  

Development of successfully engaged employees 
requires a certain amount of investment on behalf of the 
organization and its leaders (Shuck & Rose, 2013). The 
investment from the organization goes beyond a monetary one 
and involves the strategic application by the company 
managers. Leadership strategies may be required by managers 
to challenge employees in difficulties and hardships for 
workplace success (Gawke et al., 2017). The service triangle 

indicates a relationship among the organization, the employee, 
and the customer (Popli & Rizvi, 2017). Popli and Rizvi found 
engagement has a positive relationship to customer 
satisfaction. Therefore, a positive customer experience is 
derived from a more productive employee, improves customer 
service, and remains in their job longer (Byrne et al., 2017). 

Kahn (1990) created a distinction between the physical, 
cognitive, and emotional paths in which employees engage and 
disengage personally. The three facets of employee engagement 
suggest the construct consists of cognitive engagement, 
emotional engagement, and behavioral engagement (Shuck & 
Reio, 2011). Shuck and Reio combined the works of researchers 
on the newly developing topic of employee engagement and set 
out to assist organizations in developing strategic methods of 
capturing their employees’ attention, dedication, and longevity. 
By leaders implementing the facets of cognitive engagement, 
emotional engagement, and behavioral engagement, employees 
may experience positive emotions that draw them into an 
expansion of their human capital (Fredrickson, 1998). The three 
constructs of employee engagement are necessary conditions for 
employee engagement; mostly towards psychological 
meaningfulness, workplace safety, and employee availability 
(Barrick et al., 2015). 

  

VII. COGNITIVE ENGAGEMENT 
The concept of cognitive engagement construct involves 

employees appraising their work environment on whether the 
work is meaningful and safe, as well as if there are adequate 
resources to complete their work (Kahn, 1990). Cognitive 
engagement is a delicate phenomenon that is both challenging to 
develop and tough to sustain because of the interpretation of the 
work environment (Shuck & Reio, 2014). Shuck and Reio stated 
employees use the cognitive decision-making process to 
determine the overall worth of the circumstances in a silent effort 
to begin the process of work engagement. An employee’s 
cognitive or intellectual resources may improve through a 
manager’s strategic engagement within the workplace and may 
provide employees with a means of inspired exploration on the 
job (Fredrickson, 1998).  

Employees become physically involved in their work 
tasks and cognitively vigilant while empathically connecting to 
others through their performance of the job and how they display 
what they think and feel (Kahn, 1990). An employees’ cognitive 
engagement revolves around the way the employee understands 
their job, the company, and the environment of the workplace 
(Shuck & Reio, 2011). Shuck and Reio (2011) stated that 
cognitive resources allow the employee to experience positive 
emotions to momentarily draw on the expansion of their human 
capital. Therefore, a joyous employee is more apt to be flexible, 
creative, and use critical thinking skills on the job (Shuck & 
Reio, 2014). Researchers have discovered that cognitive 
flexibility presents a positive association between the employee’s 
thoughts and manner of mental processing to complete the 
assignment (Wong et al., 2016). Once employees appraise the 
circumstances as a positive work encounter, they can move to the 
next process of emotional engagement (Shuck & Reio, 2014). 

Cognitive engagement is not a momentary or specific 
state, but a more persistent state that does not involve the focus 
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on any one person, object, or behavior (Saks & Gruman, 2014). 
The interactions are responsive and provide supportive 
attachments imparting a sense of safety, and provoke positive 
emotions (Mikulincer & Shaver, 2017). Bakker (2011) noted that 
job resources become salient when high job demands expand 
employees’ emotional and cognitive abilities. 

VIII. EMOTIONAL ENGAGEMENT 
Employee satisfaction is an emotional reaction of the 

employee engaging in the job circumstances and other work 
factors, such as the leadership qualities of the manager and 
cohesion of the co-workers (Kumar & Pansari, 2016). The 
participation of engagement is a role of performance for the 
employee (Rana et al., 2014). Researchers suggest the level in 
which an employee engages on the job includes an emotional 
factor of engagement in work-related tasks (Shuck & Reio, 
2014). An employee’s emotional bond in their work creates a 
willingness to involve personal resources such as pride, belief, 
and knowledge (Shuck & Reio, 2011).  

An employee’s emotional engagement is a bond with 
their organization and is an important determinant of 
commitment and loyalty (Shuck & Reio, 2011). An emotionally 
engaged employee has a positive attitude in the workplace, 
values the system, and goes beyond the call of duty to perform 
their role in excellence (Anitha, 2014). The self-management 
process requires an employee to use and make sound decisions 
on the meaningfulness or purpose of their job and in the manner 
of making the right choice and in the right way (Saxena & 
Srivastava, 2015). Researchers have proved that formally 
negative emotions from employees have been reversed into 
positive emotions of engagement with psychological actions of 
readiness (Fredrickson, 1998).  

Researchers discovered the emotional engagement of 
employees to be a collective phenomenon which spreads from 
individual to individual (Rana et al., 2014). Other researchers’ 
findings exposed that employees thrive on intrinsic rewards the 
employee may receive from the work performed and act as 
reinforcements to keep the employee actively self-managing and 
engaged in their work (Saxena & Srivastava, 2015). Emotional 
engagement produces emotional responses from employees that 
lead to behavior patterns, or behavioral engagement actions on 
the job (Karatepe & Aga, 2016). 

 

IX. BEHAVIORAL ENGAGEMENT 
Behavioral engagement is the most evident form of 

employee engagement (Shuck & Reio, 2011). Researchers 
observed that cognitive and emotional engagement spawns the 
physical manifestation of discretionary behavioral engagement 
(Shuck et al., 2016). Circumstances within the job appear as 
fleeting contracts to the employee and if certain conditions are 
met, the employee deems these conditions as acceptable and can 
personally engage in moments of task behaviors (Kahn, 1990). 
The employee’s perception of the job objective allows for a 
positive reaction of behavior based on the motivation from 
encouraging managers (Hackman & Oldham, 1976).  

Leaders who identify a style that works best for a 
situation and matches the expectations of the employees brings 

forth high levels of engagement for better work performance 
through improved employee behavior (Popli & Rizvi, 2016). 
Changes in behavioral patterns occur during positive emotions 
and broaden a person’s momentary thought-action repertoire 
(Fredrickson, 1998). Behavioral engagement allows the 
employee to broaden their available resources and openly display 
these behaviors in the workplace (Shuck & Reio, 2014). 
Fredrickson further claimed certain positive emotions prompt 
individuals to abandon instinctive behavioral scripts and pursue 
innovative, creative, and unscripted paths of thoughts and 
actions. Positive behavioral engagement from employees may 
create an interaction with customers who may talk positively 
about the brand and recommend the brand or service to their 
family and friends (Kumar & Pansari, 2016). Employee job 
performance satisfaction and high levels of commitment benefit 
the organization through positive behavioral engagement actions 
(Rana et al., 2014). The social implications of behaviorally 
engaged employees predict a health working environment that 
reflects the social impact of the organization (Anitha, 2014). 

 

X. EFFECTIVE EMPLOYEE ENGAGEMENT STRATEGIES 
Effective employee engagement strategies may include 

managers who implement meaningful work characteristics like 
self-actualizing work, social impact, feelings of personal 
accomplishment, and perceived ability to meet the employee’s 
projected career goals (Shuck & Reio, 2011). Gilbert et al. 
(2010) suggested engagement strategies to empower employees 
and emphasize individual contributions to organizational goals as 
important steps in producing positive workplace environments. 
Managers who focus on engaging employees may also engage 
customers through listening, servicing, and treating the customer 
in the best manner (Kumar & Pansari, 2016). However, 
organizational leaders should ensure all levels of hierarchy are 
involved in fostering employee engagement to improve the 
cultural setting (Rana et al., 2014).  

Workplace practices of enhanced recruitment and safe 
work environments showed an increase of employee engagement 
with excellent retention, stronger customer relationships, and a 
deeper understanding of organization (Vitt, 2014). Managers 
who empower employees enhance employee feelings of self-
efficacy (Nel et al., 2015). Researchers also proved that engaged 
employees present a competitive advantage in the marketplace 
for the organization (Glavas, 2016).  

Moreover, engaged employees who analyze the 
strategic structure of their firm generate shared perceptions and 
collectively engage as a group (Barrick et al., 2015). Managerial 
support presents a positive contribution to the organization and a 
feeling of value to the employees (Shuck & Reio, 2014). The role 
performed by employees reveals a dimension of self-expression 
and the use of skills within their designated roles (Kahn, 1990). 
Therefore, managers who offer a positive perception of the work 
environment present a supportive workplace for employee 
engagement (Anitha, 2014). Managers who reengage their 
employees through a thoughtful change intervention benefit the 
entire organization (Shuck & Reio, 2011). 

Effective employee engagement can lead to higher 
individual and organizational performance and outcomes 
(Albrecht et al., 2015). Managers are responsible for interpreting 
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and executing organizational strategies, facilitating workplace 
changes, generating effective working environments, ensuring 
operations run efficiently, building up and motivating teams and 
individuals (Agarwal, 2014). Self-efficacy is partially the 
mediator between the manager’s rated effectiveness and 
employee engagement (Ugwu et al., 2014). 

Communicate with employees. Communicating with 
people is a means to the manager figuring out the best method to 
respond to certain situations with employees (Kahn, 1990). 
Technology offers managers an effective way to communicate 
and engage with their employees (Men & Hung-Baesecke, 2015). 
Managers can build trust with employees by implementing 
internal campaigns such as kick-off meetings, flyers and 
announcements via the company’s intranet, and publishing 
articles in the company’s magazine (Schaufeli & Taris, 2014). 
Strategic managers work with employees to improve time 
management skills and help them learn effective communication 
skills to increase their job effectiveness (Byrne et al., 2017). 
According to Gordon et al. (2015), communication helps 
employees perform their daily work tasks and enhance both their 
and other’s professional development.  

Share knowledge. Communication of the manager’s 
knowledge allows for knowledge sharing of the company’s 
procedures with employees (Ford et al., 2015). Leadership traits 
include the manager’s motives, values, social and cognitive 
ability, and knowledge; which they share with their employees 
(Offord et al., 2016). Researchers have found knowledge sharing 
and innovation encourage creativity and participation among 
employees (Martinez, 2015). Kahn (1990) stated effective 
leaders share their personal philosophy and vision with 
employees to build relationships. Knowledge sharing among 
team members also fosters individual and team creativity and 
employee engagement (Dong, Bartol, Zhang, & Li, 2016). 
Internal knowledge sharing promotes proactive work behaviors 
where the behavioral characteristics of the employees reveal 
initiative, risk taking, and the introduction of innovative ideas 
(Gawke et al., 2017).  

Provide employee resources. Job resources refer to the 
physical, psychological, social, or organizational aspects of the 
job function that help the employee achieve their work goals 
(Balunde & Paradnike, 2016). Sufficient job resources may 
provide employees with a sense of security to improve their 
engagement practices (Byrne et al., 2017). Job resources provide 
employees with greater learning opportunities and have direct 
effects on increasing work engagement (Sarti, 2014). Managers 
should seek resources to positively associate with employee 
engagement practices where employees can seek challenges to 
associate adaptivity and reduce demands from a negative 
environment (Petrou, Demerouti, & Schaufeli, 2016). Job 
resources, along with the employees’ personal resources, help to 
balance the employee’s personal abilities and needs (Gawke et 
al., 2017).  

Empower employees. Empowerment allows a person 
to feel the need to serve, aspire, and respect the power and 
receive the support of their supervisor (Mikulincer & Shaver, 
2017). Social media outlets allow employees to articulate their 
opinions and engage in a more personalized and intimate 
relationship with the organization (Men & Hung-Baesecke, 
2015). Transformational leaders empower their employees, and 

provide a leader-member exchange, influence forms of 
engagement in the workplace (Saks & Gruman, 2014). 
Therefore, empower your employees and give them freedom to 
make decisions, respect their failures, and let them learn lessons 
from those failures so they can become successful leaders (Rao, 
2017).  

Encourage employees. Employees with low morale are 
likely to view their manager as disengaged and unethical (Bonner 
et al., 2016). Adequate salary and career opportunities may 
provide employees with the motivation to engage in high work 
performance (Balunde & Paradnike, 2016). Some managers may 
use a reward system to encourage and stimulate employees to 
engage in their job functions (Peng et al., 2016). Managers 
should pay attention to improving their personal integrity as 
employees soon discover their manager’s integrity builds their 
own engagement and improves citizenship behaviors (Reunanen, 
Penttinen, & Borgmeier, 2017).  

Build trustworthiness. Researchers noted that without 
trust, employees focus on placing blame on others, miss 
deadlines, fail to service customers efficiently and fail to deliver 
positive results (Rao, 2017). Transparency among management 
builds a relationship of trust with the employees (Men & Hung-
Baesecke, 2015). Employee engagement, as an organizational 
strategy should be a leadership goal of managers that involves all 
members of the organization and one that offers a supportive 
culture and builds on trust (Popli & Rizvi, 2017). When 
managers provide consistent responsiveness and attention, 
individuals develop positive internal processes of trustworthiness 
(Byrne et al., 2017). Trust in the supervisor creates the 
development of an employee’s social capital outcome and 
positive attitudes and behaviors (Lapointe & Vandenberghe, 
2016). Employees who believe in the wow factor in their work 
environment are more likely to lead results and transfer the 
excitement and engagement forward to others (Reunanen et al., 
2017). Trust allows individuals to fulfill their job roles in an 
efficient manner (Trépanier, 2014).  

Link engagement to high performance. Employee 
engagement is a motivational state where employees invest 
themselves emotionally, cognitively, and physically in their work 
role (Kahn, 1990). Employees who demonstrate high 
performance skills in their job are more likely to further develop 
their cohesion levels and be a benefit to the entire organization in 
future tasks (Rodríguez-Sánchez, Devloo, Rico, Salanova, & 
Anseel, 2016). Managers can customize individual performance 
levels for each employee and in turn, create influence follower 
development by communicating lofty expectations and stimulate 
followers’ intrinsic needs for growth (Dong et al., 2016). High 
performers want to believe their work is meaningful and believe 
they can give and receive in their work role (Kahn, 1990). 
Superior job performance boosts employee engagement and self-
efficacy because it encourages motivation-enhancing experiences 
of excellence and success (Schaufeli & Taris, 2014).  

Lead by example. Managers who lead by example 
provide the most effective implementation of employee 
engagement (Bernard, 2016). Leaders need to lead by example if 
they are to expect their employees to engage in their job role 
(Fortenberry & McGoldrick, 2016). Effective leaders emphasize 
common grounds, shared values, and ideology to employees by 
articulating a compelling vision, developing acceptance of 
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collective goals, and establishing themselves as a role model for 
the team (Dong et al., 2016). Employees observe managers and 
respond well to leaders who lead through example (Zhu, Treviño, 
& Zheng, 2016).  

A responsive leader repeats interactions with responsive 
and supportive actions to their employees and creates a cohesive 
pattern where the employees can psychologically function on the 
job (Mikulincer & Shaver, 2017). Effective leaders also leverage 
the talents of others so business-oriented leaders can focus on 
their business roles within the organization and perform their 
tasks more efficiently (Rucker, 2017). A leadership strategy with 
a scheme of effective nurturing and collaborative capabilities 
draws employees towards engagement in their work roles 
(Beckmann, 2017). Inspirational leaders close the gap between 
themselves and employees and develop positive employee 
engagement in the workplace (Rao, 2017). 

 

XI. FACTORS THAT ENHANCE EMPLOYEE ENGAGEMENT 
Employee engagement is a level of commitment and 

involvement an employee has towards their organization and 
company values (Anitha, 2014). According to researchers, many 
leaders are turning to scholars to test strategies on how to 
develop an engaged workforce (Shuck & Reio, 2011). Job 
crafting links work engagement and opens opportunities for 
individuals to expand their career (Lu et al., 2014). A fair pay 
structure creates a sense of self-efficacy for the employee and 
promotes employee engagement (Olafsen, Halvari, Forest, & 
Deci, 2015). Shuck, Adelson, and Reio (2016) noted how 
engaged employees bring their whole selves into their work 
roles. Kahn’s (1990) personal engagement foundation reveals 
that engaged employees show cognitive attentiveness, become 
emotionally vested, and are physically energetic in the work 
environment. 

Leadership. Leadership was an important criterion 
identified through research as a fundamental factor to employee 
engagement (Anitha, 2014). Researchers suggested leadership as 
one of the largest factors affecting employee perceptions and the 
workplace and workforce engagement actions (Popli & Rizvi, 
2016). Effective leaders translate organizational systems to their 
employees and reinforce their behaviors to create different 
degrees of supportiveness and openness (Kahn, 1990). Kahn 
further stated supportive managers create a supportive 
environment that allow employees to try and to fail without fear 
of the consequences. Leaders who inspire employees create trust 
through civility, honest communication, and concern towards a 
healthy workplace (Hollis, 2015). Managers should recognize 
and implement focal areas of employee development that require 
immediate attention (Kumar & Pansari, 2016).  

Organizational leaders can enhance employee 
engagement through effective use of current resources or in 
purchasing external resources and develop new capabilities to 
create improved employee and customer value (Barrick et al., 
2015). The positive leadership role of managers in an 
organization help develop reliable and valid perceptions by the 
employees towards their work environment (Nel et al., 2014). 
Managers need the ability to facilitate directions to employees in 
a manner of collaboration; instead of enforcing the power of one 
over another (Shuck et al., 2016). When employees are 

encouraged and supported by their managers, they are willing to 
engage in the workplace environment to help their organization 
achieve functional and social success (Paillé et al., 2014). 

Fair pay. Workers associate fair compensation with 
task assignment and task completion (Borromeo, Laurent, 
Toyama, & Amer-Yahia, 2017). Fair compensation systems 
attract and retain valuable employees based on their 
heterogeneous ability, motivation levels, and social relationships 
(Larkin & Pierce, 2015). Samnani and Singh (2014) reported that 
performance-enhancing compensation practices help to increase 
employee productivity through greater accountability.  

Employees tend to engage in their work efforts based on 
what they consider fair wages (Cohn, Fehr, Herrmann, & 
Schneider, 2014). According to Borromeo et al. (2017), engaged 
workers may contribute more than their disengaged counterparts 
if they believe their wages are fair. Larkin and Pierce (2016) 
noted that fair wages encourage engaged employees to work 
harder, obtain promotions in the workplace, and increase their 
psychological well-being.  

Responsible organizational leaders influence a culture 
that drives employee engagement and compensates their workers 
to ensure fairness and employee satisfaction in the workplace 
(Taneja, Sewell, & Odom, 2015). Compensation motivates an 
employee to achieve more and therefore focus more on their 
work and personal development within the organization (Anitha, 
2014). Therefore, compensation systems represent a critical 
influence and driver of employee attitudes and behaviors towards 
employee engagement in the workplace (Samnani & Singh, 
2014). 

Cultural diversity. A healthy working environment 
should consist of a moral cultural diversity that includes an 
effective team, an attentive manager, job security, a sustainable 
compensation package, proper resources, and a safe working 
environment (Anitha, 2014). Productive and successful firm 
cultures are comprised of skillful employees who perform 
routines with knowledge of organizational processes and a full 
understanding of the daily operations (Charlier et al., 2016). 
Kish-Gephart et al. (2014) stated that fairness generates moral 
standards and honest motives across corporate culture.  

Effective employee engagement affects all work groups, 
industries, and organizational cultures and requires dedication 
from managers and employees (Shuck et al., 2016). Employee 
engagement combines an affective commitment and intrinsic 
motivation between an employee’s attachment and relationship 
with the organizational culture and colleagues (Taneja et al., 
2015). Organizational culture influences whether an employee 
chooses to engage in their work and is based on the work 
environment (Reis, Trullen, & Story, 2016). The key competitive 
advantage of a firm is to attract top talent, apply strategic 
practices, develop respectable leadership, and engage employees 
within a healthy organizational culture of motivated employees 
(Evangeline & Ragavan, 2016). 
 

XII. RESEARCH METHOD AND DESIGN 
The qualitative approach was used for this study by 

interviewing small retail managers and reporting their strategies 
to improve successful employee engagement. The selection of 
the qualitative method as five available design options consist of 
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(a) narrative, (b) ethnography, (c) grounded theory, (d) case 
study, and (e) phenomenology (Palinkas et al., 2015). The 
phenomenon explored for this study encompassed retail 
managers with experience in using successful strategies to 
engage employees within the workplace. A single case study 
design is the most appropriate choice for this research because 
the data collected was consistent with the topic of the study and 
phenomenon of successful practices by managers in employee 
engagement.  

The population for this qualitative single-case study 
included managers from a small business who were based in 
Orlando, Florida. Purposeful sampling is the desired sampling 
method choice of qualitative researchers, and the essence of 
purposeful sampling is to select information-rich cases that allow 
for the highest level and use of limited resources from diverse 
conditions (Duan Bhaumik, Palinkas, & Hoagwood, 2015). 
Purposeful sampling was used to select the study participants. 

Sample sizes are typically small in qualitative research 
studies; nevertheless, the researcher should address credibility, 
transferability, dependability, and confirmability (Brown, 
Strickland-Munro, Kobryn, & Moore, 2017). The justification of 
sample size is evident in the data reaching the saturation point of 
redundancy, however a sample size may include three 
semistructured interviews (Campbell, 2015; Marshall, Cardon, 
Poddar, & Fontenot, 2013). In qualitative work, the sample size 
is generally small and based on similar research on the same 
topic (Karimi et al., 2017). A homogenous population should 
consist of six and 12 participants for the researcher to obtain data 
saturation (Saunders & Townsend, 2016). However, this study 
consisted of five eligible managers from a retail business who 
implemented successful strategies to engage employees in the 
workplace. 

Participants met the eligibility criteria as managers 
leading successful teams through strategic engagement practices. 
Data was collected from five managers with semistructured, 
open-ended, and in-depth interview questions. Managers who 
participated in the study had at least 1 year of leadership 
experience and met the criteria for inclusion in this study. 
Secondary data from company memorandums, central email 
software, and online customer reviews provided information 
towards data collection and validation for the past 5 years (2012-
2016).  

Fusch and Ness (2015) defined data saturation as a 
difficult task for the researcher, as the ability to reach data 
saturation depends on the varying available studies and willing 
participants. In qualitative inquiry, there is a purposeful strategy 
of ambiguities where the researcher examines the purpose of the 
inquiry, seeks what is at stake, provides useful data of credible 
input, provides information throughout the available time, and 
incorporates the obtainable resources as a method to reach 
redundancy (Marshall et al., 2013). The most suitable unit of 
investigation in reaching data saturation is sufficiently large 
enough, but small enough for the researcher to provide relevant 
meaning for the reader to evaluate the trustworthiness of the 
findings (Elo et al., 2014). Data saturation was reached with five 
participants and the data collection process ceased.  

Participant eligibility includes a series of criteria which 
the researcher identifies to enable a consensual evaluation guide 
for a qualitative study (Santiago-Delefosse, Gavin, Bruchez, 

Roux, & Stephen, 2016). The rationale of selecting participant 
criteria is for the researcher to strategically categorize areas of 
unique, different, or important perspectives on the phenomenon 
in question (Robinson, 2014). In qualitative methodology, the 
researcher selects participants who meet or exceed a specific set 
of criteria and who can share intimate knowledge of the 
phenomenon toward an information-rich case study (Palinkas et 
al., 2015). 

To determine the eligibility criteria, the experience of 
each participant was evaluated with their employee engagement 
strategies in the retail industry. Eligible participants need at least 
one year of management experience and knowledge related to the 
phenomenon (Karimi et al., 2017). Flexibility in criteria allows 
the researcher to meet the needs and specificities of the study and 
present a consensual and explicit evaluation protocol of the 
participants (Santiago-Delefosse et al., 2016). The appropriate 
participants needed management experience and proven 
leadership skills to fulfill the requirements of this study.  

 

XIII. DATA COLLECTION INSTRUMENTS 
As the data collection instrument, the semistructured 

method was used with open-ended, and in-depth interview 
questions to gather data for this study. An investigation of the 
organizational documents included administrative memorandums 
for the past 5 years (2012-2016). Directly following the interview 
process, member checking was incorporated to confirm the 
validity of each participant’s responses. By validating the correct 
interpretation of each participants’ data, the information was 
solidified as credible and ensured the truthfulness of the 
information to eliminate any potential interview 
misinterpretations. 

The interview process was the principal foundation of 
data collection for this study. As the data collection instrument, 
both advantages and disadvantages occurred. One advantage is in 
how interviewers ask open-ended and relevant questions during 
the interview process (Chan et al., 2013). Another advantage is 
that an interviewer can observe the reactions of participants and 
make assumptions of the freely-given responses by the 
individuals (Saunders & Townsend, 2016). A disadvantage, as 
described by Paulo et al. (2015), is a participants’ attitude and 
failure to release information could be a deterrent to the 
progression of the research. Another disadvantage is the 
researcher’s tendency to misinterpret nonverbal cues during the 
interview process and make incorrect assumptions (Lin et al., 
2016). Potential advantages and disadvantages were incorporated 
into the interview process. To prevent misinterpretations, 
participants were asked to clarify their response to the interview 
questions and were encouraged to provide any additional 
information. 

 

XIV. FINDINGS OF THE STUDY 
The overarching research question for this qualitative 

descriptive study was: What strategies do some small retail 
business leaders use to engage employees in the workplace? The 
study consisted of five retail managers from a small Orlando 
business who had implemented effective strategies to engage 
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their employees successfully. The data emanated from 
semistructured interviews with the participants and in reviewing 
of the company’s memorandums, job description criteria, central 
email software, and online employee reviews by the company’s 
customers. Audio files were uploaded, interviews were 
transcribed, and all of the interview data, company policies, and 
documentation were entered into NVivo 11 software. NVivo 
software was used to organize the text data, code the text, and 
manipulate the text data to display the desired codes. Finally, the 
themes were generated from the node attributes and queries from 
the participant responses through the NVivo 11 program. After 
analyzing the data in NVivo 11, three major themes emerged. 
These three themes included (a) supportive leadership improved 
employee engagement, (b) direct communication improved 
employee engagement, and (c) training improved employee 
performance. 
 
Theme 1: Supportive Leadership Improved Employee 
Engagement  

The findings in the study identified the described theme 
of supportive leadership and improved employee engagement. 
Employee engagement, according to Karatepe and Aga (2016), 
has a positive effect on the workplace environment. All 
participants (P1, P2, P3, P4, and P5) demonstrated supportive 
leadership by building effective working relationships and by 
listening to their employees and encouraging teamwork. Most of 
the participants (P1, P2, P4, and P5) shared that the employees 
accomplished their tasks efficiently because managers dedicated 
time to the employees through constant discussions and 
guidance. Several of the participants revealed that employee 
engagement is identified when the employee becomes a benefit 
to the business by completing their job assignments through 
managerial support (P1, P2, and P4). Byrne et al. (2017) revealed 
that supportive leaders engage employees to perform effectively 
and produce higher results that benefit the employee and the 
company. 

Based on a comprehensive review of company 
memorandums on employee engagement, managers documented 
these improvements based on their supportive leadership. Figure 
1 reflects the organization’s 5 years (2012–2016) of engagement. 

 
Figure 1. 5-year (2012–2016) employee engagement increases in 
the company. 

The data in Figure 1 shows that the overall engagement 
levels drastically improved from 2012 during the next 5 years. 
The data in Figure 1 shows that the employee engagement levels 
in 2012 was 25%. In 2013, the engagement was 40%, which is an 
increase of 15%. In 2014, the engagement was 50%, which is an 
increase of 10%. In 2015, the engagement was 60%, which is an 
increase of 10%. In 2016, the engagement was 80%, which is an 
increase of 20%. The improvement in employee engagement 
over the past 5 years is due to managers listening, discussing, and 
working alongside of their employees (P1, P2, P3, P4, and P5). 
All managers revealed that employee engagement improved by 
60% during a 5-year period (P1, P2, P3, P4, and P5).  

The findings represented in this theme convey that 
supportive managers dedicate time with employees through 
documented memorandums, open discussions, and in their 
guidance in job-site duties. The supportive strategies used by 
these managers helped to improve the company’s effective 
business practices on employee engagement over five years 
(2012–2016). Shuck and Reio (2014) noted that managerial 
support provides a positive contribution to the organization and a 
feeling of value to the employees. Anitha (2014) found that 
managers who offer a positive perception of the work 
environment present a supportive workplace for employee 
engagement. Therefore, managers who engage their employees 
through a thoughtful change intervention provide a benefit to the 
entire organization (Shuck & Reio, 2011). 

 
Theme 2: Direct Communication Improved Employee 
Engagement 

The findings represented in Theme 2 aligned with the 
findings of Shuck et al. (2016) that employee engagement affects 
all work groups in the organization and requires direct 
communication from managers and employees. P1 used a calm 
speaking voice as a gentle approach of direct communication to 
give instructions to employees. Most participants (P1, P2, and 
P5) praised their employees with direct and immediate 
communication as the employee performed their job function. P5 
preferred the employees directly communicate with each other 
and share information with the group so everyone could learn 
together. Each manager (P1, P2, P3, P4, and P5) expressed an 
understanding of the process of direct communication and 
positively encouraged their employees to engage in their work. 

Direct communication creates behaviors to develop an 
employee’s social capital outcome and build trust in the 
organization (Lapointe & Vandenberghe, 2016). Honest 
communication creates trust between the employee and manager 
and provides for a healthy workplace environment (Hollis, 2015). 
The findings of direct communication in the workplace were 
consistent with the literature from Byrne et al. (2017) who 
revealed that strategic managers work with employees to expand 
their skills and help employees learn effective communication 
skills to improve engagement. 

  
Theme 3: Training Improved Employee Performance 

The findings aligned with the study by Samnani and 
Singh (2014) where the researchers found performance-
enhancing compensation practices helped to increased employee 
productivity through greater accountability. Additionally, the 
findings from the participants aligned with Kumar and Pansari’s 
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(2016) review of how effective training may encourage 
employees to communicate with customers through listening, 
servicing, and treating the customer in the most effective manner. 
Nel et al. (2101) noted that training programs result in positive 
performance towards successful employee performance. 
Therefore, the findings revealed that employee training may 
build a direct line of knowledge between the employee and 
customer towards the utilization of effective customer service 
practices to improve employee performance.  

The findings in Theme 3 aligned with the findings of 
Nel et al. (2015) that company training improved employee 
performance because training created stability, safety, and 
psychological meaning to the employees’ work tasks. According 
to Lloyd, Bond, and Flaxman (2017), employees perceived 
intrinsic value in attending training programs and were more apt 
to learn and use the training material on the job. Albrecht et al. 
(2015) found that employee engagement influences the 
organizational climate when managers implement strategic 
practices such as training and development. Furthermore, Kane 
(2017) discovered that employers are offering employees with 
opportunities of organizational grow through technical training 
and carefully curated work experiences towards career 
development. 

 

XV. RECOMMENDATIONS 
The purpose of this qualitative descriptive study was to 

explore strategies that some small retail business leaders use to 
engage employees in the workplace. While the participants 
interviewed provided valuable insight and feedback to engage 
employees effectively, further research is recommended. The 
limitations identified in Section 1, Limitations, can be addressed 
in future research by scholars through alternative interview 
questions. Some of the participants appeared nervous in the 
recording of their responses. A participant may experience 
limitations in their response by not recollecting all the specifics 
related to the strategies used to implement employee 
engagement. Another limitation can be a participant’s episodic 
memory, which may have limited the participant to accurately 
reconstruct their response, based on memory (Szpunar et al., 
2013). The lack to recollect from memory may create a false 
response during the interview. The limitations in replicating past 
events can be time-consuming and present challenges to the early 
researchers’ findings (Clement et al., 2015).  

Although the findings of this study extend to existing 
research on employee engagement, employee disengagement was 
not always the same for each person. Employee engagement 
contains a human element and creates a complex business 
problem that future qualitative scholars should explore. A 
researcher should consider other effective strategies to improve 
employee engagement. Future research may include the 
interviewing of employees as an additional means to explore 
their perceptions of effective strategies that may provide valuable 
insight on this topic. 

Recommendations for further qualitative descriptive 
research also includes the exploration of effective engagement 
strategies in different geographical locations and diverse types of 
retail industries. By exploring employee engagement in diverse 
geographical locations and industries, future researchers may 

contribute to the understanding of employee engagement in the 
workplace. Future qualitative researchers should consider 
examining employee engagement within the office environment 
or the external field environment. Further research may provide 
managers and leaders with valuable insight to improve employee 
engagement which may increase productivity, improve 
sustainability, and approach survivability in a competitive 
market. 

XVI. CONCLUSION 
The findings from this qualitative descriptive study 

revealed that supportive leaders, direct communication, and 
company training as a management strategy improved employee 
engagement. According to research findings, disengaged 
employees represent more than 70% of the workforce in the 
United States (U.S. Merit Systems Protection Board, 2015). 
Through investigative research, Shuck and Reio (2016) found 
engaged employees are more likely to be productive, remain 
longer with their current employer, and positively interact with 
customers. Employee engagement through a critical lens is one 
of privilege and power on who (a) controls the context of the 
work, (b) determines the experience of engagement, (c) defines 
the value of engagement, and (d) benefits from high levels of 
engagement (Shuck et al., 2016).  

The findings from this descriptive case study revealed 
that small retail managers could improve employee engagement 
by focusing on the supportive leadership styles, exercising direct 
communication, and investing in company training as a 
management strategy. Based on the participants’ experiences, 
managers should implement the above strategies to improve 
organization’s employee engagement strategy. The findings of 
this study also indicated that by managers applying the strategies 
that emerged from the participants’ responses, organizational 
leaders could increase employee engagement, which leads to 
organizational productivity as the result of increased 
performance. Most importantly, implementing these strategies is 
cost-effective and managers can integrate these recommendations 
into the organizational engagement strategy. 

Managers who are interested in improving employee 
engagement strategies may not produce the exact results of this 
study because of the situational and circumstantial intricacy of 
employee engagement and leadership styles. By implementing 
the strategies recommended under Recommendations for Action, 
managers may improve employee engagement which can benefit 
improved profitability, productivity, and sustainability. Archived 
records, such as company memorandums, may help the manager 
understand that company employees value their position and 
want to engage in the company. The knowledge shared by the 
participants in this research may contribute toward the success of 
other retail organizations experiencing disengaged employees. 
Peer-reviewed sources used throughout this study provided 
insight, definitions, and solidification on each terminology on 
employee engagement strategies for leaders to follow. 
Furthermore, strategic managers show concern for employees 
and in return, inspire employees to follow the leader. Successful 
employee engagement supports improved organizational 
performance through focused job satisfaction for business 
competitiveness and industry survival. 
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ABSTRACT 

Pavement evaluation is fundamental in determining the functional and structural conditions of the pavement structure and its need 
for strengthening. Functional conditional pavement evaluation indicated that the pavement was not satisfactory owing to the high 
values of the pavement surface roughness measured in International Roughness Index (IRI) in some sections, which were in 
excess of the recommended minimum of IRI of 3.0 mm/m limit. Three traffic analysis scenarios were simulated and the RoSy 
analysis and design software was used in the analysis. The CUSUM method was used to plot the FWD pavement surface 
deflections. The Falling Weight Deflectometer (FWD) deflection measurements indicated that the pavement structure exhibits 
varying characteristics from strong pavement to moderate pavement as the deflections values fluctuated along the pavement 
length. The study established that the by-pass road has a remaining service life of more than fourteen (14) years in almost the 
entire study stretch. The study found out that the traffic loading influenced the performance of the pavements because as the 
traffic level increased from traffic scenario I to III there was a corresponding increase in the overlay thickness required and a 
decrease in the remaining service life. The elastic moduli of the pavement layers were stable and hence satisfactory to withstand 
the traffic loadings. To reduce the high pavement surface roughness a single seal of surface dressing with 10/14 class 1 chippings 
and 80/100 penetration grade bitumen binder for pavement surface treatment was recommended. 

KEYWORDS: FWD deflection testing, CUSUM method, IRI, Remaining service life, Elastic Moduli. 
 
1. INTRODUCTION 

As part of a research at the University of Nairobi on the evaluation of flexible pavements in Kenya, the pavement structure 
of Nairobi Eastern By-Pass Road was assessed, by conducting traffic data collection and analysis, FWD deflection testing, 
measurement of rutting and roughness using the Road Laser Profiler, and review of the available design reports and as built 
drawings, to determine the functional and structural pavement conditions.  

Flexible pavements are made of three main courses; surfacing course made of bituminous material, the base and the sub-
base courses built on a natural or improved subgrade (Kadiyali & Lal, 2013). Ibrahim, (2012), noted that the deterioration rate of 
pavements is influenced by; the characteristics of engineering materials used in building, history of construction and maintenance, 
climatic influences and the intensity of traffic loadings. Rokade et al, (2010) averred that pavement deteriorations increase with 
the passage of time resulting in either structural pavement failure where the pavement fails to carry design loads or functional 
pavement failure where the pavement does not offer a smooth and comfortable riding surface hence increasing vehicle operating 
costs, travel time, and overall transportation costs. 

It is vital that the performance of flexible road pavements is monitored and evaluated to; assess the rate of pavement 
damage, establish the renovation and maintenance needs, and perform proper planning of pavement maintenance and restoration 
activities. The pavement condition features used to assess pavement performance and the need for restoration entails: functional 
evaluation - pavement roughness (International Roughness Index-IRI); structural pavement evaluation - pavement surface 
deflections, pavement material cored samples and testing pits; evaluation of pavement surface condition - pavement defects; and 
evaluation of pavement safety which involves skidding resistance (Ibrahim, 2012). 

The failure of flexible pavements has been prevalent in Kenya, a trend causing concern to both the government and road 
users. The failure of flexible pavements in Kenya results in discomfort among the road users, increased transportation costs of 
goods and services, increased vehicle operating costs, increased road crashes leading to loss of lives and properties, delayed cargo 
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delivery to various destinations, long travel times as vehicles have to drive slowly on the failed sections of the pavement, high 
maintenance cost for vehicles; increased budgets and spending by government on pavement rehabilitation and maintenance.  

2. METHODOLOGY 
The steps that were followed in the evaluation of the Nairobi Eastern by-pass flexible pavement comprise of; review of 

existing as built drawings and project design documents, traffic survey and traffic data analysis, pavement functional and 
structural testing, data collection and analysis; and recommendation of maintenance and rehabilitation interventions based on the 
Kenya design standards and manuals.  

2.1 Traffic Data Collection and Analysis 

The determination of traffic loading on Nairobi Eastern by pass road was done by undertaking classified traffic counts at 
two stations (station A-near Thika road and Station B- near Kangundo road roundabout). The classified traffic counts were 
performed between 19th to 25th April 2017 at the overpass and underpass at Kangudo road (C98) at chainage EK 13+157m and at 
the underpass at the Nairobi-Thika Road at chainage EK 26+946m. The average daily traffic was computed from the data 
comprising of five-day 12-hr count and two-day 24-hr counts on 22nd April 2017 and 25th April 2017.  The 12-hr counts were 
converted to 24-hr counts and the traffic counts were limited to commercial traffic only. The traffic data collected was analysed to 
determine the; Average Annual Daily Traffic (AADT), classification of the number of commercial vehicles, and Equivalent 
Standard Axle Load (ESALs).  

Traffic data was converted into equivalent standard axles using legal limits of vehicle equivalence factors in Kenya. The 
cumulative ESALs were based on the average Gross Domestic Product (GDP) growth rate between 1961 and 2017. Traffic data 
was analysed for 14 years remaining life of the Nairobi Eastern by-pass road. Table 1 provides the three traffic scenarios that 
were simulated for use in assessing the performance of the flexible pavement road for different traffic loadings during the 
remaining design life (Infrastructure Department, 2017). 

Table 1: Traffic Analysis Scenarios 
Traffic Scenario Scenario Description 

I The highest traffic loading in one direction (Lane Traffic Loading) (Station A) 
II 80% of the total traffic in the two lanes (Station A) 

III 100% of the total traffic in the in the two lanes (Station A) 

2.2 FWD Pavement Deflections’ Measurement and Analysis 

The Primax Falling Weight Deflectometer (FWD) testing at the Nairobi Eastern by-pass road flexible pavement was 
carried out on both directions over the entire length at 100m intervals on 15th June 2017. The methodology for carrying out 
deflection measurements using FWD was in line with the Kenyan road design manual part V. 

2.2.1 FWD Sensor Spacing  

For this research, the spacing of geophones was: 0 mm, 200 mm, 300 mm, 600mm, 900 mm, 1200 mm, 1500 mm 1800 
mm and 2100mm (Roads Department, 2009).  

2.2.2 Surface Temperature Measurement  

The pavement surface temperature was measured and recorded automatically to the FWD file. The monitoring of the 
surface temperature during testing was used to help the FWD operator in taking decisions to stop testing in case the pavement 
became very hot. 

2.2.3 Analysis of Pavement FWD Deflection Data 

RoSy Analysis and Design Software was used in the analysis of the FWD deflection data to determine the; pavement 
layers’ Elastic Moduli (E), remaining service life of the pavement, and the required overlay thicknesses.  

2.3 Pavement Distress Condition Survey 

The Road Laser profiler was used to collect the surface distress features of the road section under study. The main distress 
that were monitored include: potholes, rutting, cracking, and fatigue failure. The type, severity and quantity of the distress was 
collected to aid in the assessment of rehabilitation needs (Roads Department, 2009). 
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2.4 Pavement Surface Roughness Survey 

Pavement surface roughness was measured using a Road Laser Profiler and results expressed through the International 
Roughness Index (IRI), in m/km, or mm/m.   

2.5 Determination of Pavement and Subgrade Soil Properties 

The pavement design reports and as-built reports and drawings of Nairobi by-pass road were reviewed to establish the; 
pavement material types, pavement layer thickness, and subgrade California Bearing Ratios CBRs. 

3. DATA PRESENTATION AND ANALYSIS 
 

3.1 Traffic Data Analysis  
 The total daily traffic loading in traffic count station A (direction Thika road to Kangundo Road, A to B) was 7,448 
ESALs while the total traffic in the opposite direction (B to A) was 8,522 ESALs as provided in figure 1. 

 

Figure 1 : Total Directional Daily Traffic Load (ESALs) 
Table 2 shows the three traffic analysis scenarios (I, II and III) that were used in the analysis of the traffic influence on the 

performance of the pavement. 

Table 2: Equivalent Standard Axle Load (ESAL) for Traffic Analysis Scenarios 
Traffic 
Scenario 

Scenario Description Traffic: 
ESALs 

I The highest Traffic Loading in one direction (Lane Traffic Loading) - 
(Station A) 

8,522 

II 80% of the total traffic in the two lanes (Station A) 12,775  

III 100% of the total traffic in the in the two lanes (Station A) 15,970 

 

3.2 Type of Pavement Structure 
The pavement structure of the Nairobi Eastern by-pass road is a standard pavement structure types 11. Tables 3 and 4 

provides the details of the pavements structure and layers’ moduli respectively. 

Table 3: Pavement Structure of the Carriageway (CCC,2009) 
10mm Asphalt Surface Treatment (3/6) 

50mm Fine-Grained Asphalt Concrete (0-20) 

150mm Asphalt Crushed Stone (0-30) base 

180mm Cement Stabilized Crushed Stone (2-4% of Cement) subbase 

300mm MDD 100% below Pavement Structure Layer, improved subgrade 

Total Thicknesses 690mm 

 
Table 4: Pavement Layers’ Moduli (Roads Department, 1987) 

S/No. Type of Pavement Material Layer Moduli (Mpa) 

1 Type I (High Stability) Asphalt Concrete (AC)  4000 
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2 Dense Bitumen Macadam (DBM) Base/ Asphalt Crushed Stone (0-30) 
base 

5000 

3 Cement Improved Graded Crushed stone Subbase 300 

4 Improved Subgrade 300 

 

3.3 Pavement Condition of the Nairobi Eastern By-pass Road Flexible Pavement 

3.3.1 Visual Surface Condition 

A detailed visual condition survey was undertaken on each travelling lanes. Table 5 gives a summary of the visual data 
collected with respect to the various homogenous sections. The results show that none of the sections had visible pot holes, cracks 
or unchecked drainage. The average visual condition survey (VCS) index was 0.0 implying that the visual characteristic of the 
road was generally in a good condition and could be remedied through regular light maintenance. However, although there was no 
section with serious visible distresses, the averages of the speed among the sections differed significantly with some sections 
having average speed of as high as 63.0 kph for homogenous section 8 and as low as 31.8kph in section 12 of the road. 

 

Table 5: Visual Surface Condition Summary 

Homogenous 
section (HS) 

Sections 
of the 
road 

Average 
of VCS 
Index 

PCI No. of 
Potholes 

No. of 
Cracks 

Average of 
Speed kph 

Shoulder 
rating Drainage 

1 13.0-
14.0 0 85 None None 40.5 Good Good 

2 14.1-
17.2 0 85 None None 56.9 Good Good 

3 17.3-
17.6 0 85 None None 57.5 Good Good 

4 17.7-
17.9 0 85 None None 45.5 Good Good 

5 18.0-
18.6 0 85 None None 48.2 Good Good 

6 18.7-
19.1 0 85 None None 55 Good Good 

7 19.2-
22.0 0 85 None None 61.2 Good Good 

8 22.1-
23.5 0 85 None None 63 Good Good 

9 23.6-
24.0 0 85 None None 62.4 Good Good 

10 24.1-
24.8 0 85 None None 44.3 Good Good 

11 24.9-
25.8 0 85 None None 48.1 Good Good 

12 25.9-
27.8 0 85 None None 31.8 Good Good 

Grand Total   0 85     52.9     

3.3.2 Pavement Rutting Index  

Rutting of the pavement was measured using Road Laser profiler equipment. Pavement rutting index was calculated from 
chainage EK 13+157m to chainage EK 26+946m of the Nairobi Eastern by-pass on both lanes. Taking chainage EK 13+157m as 
the starting point, the average rutting index for the road on the left (vehicles moving towards Thika road) was 1.20 while the right 
(vehicles moving towards Kangundo road) had a rutting index of 0.76 implying that the road has more rut towards Thika road 
than from Thika road as shown in Table 6. 

Table 6: Pavement Rutting Index 
Average of Rut Lane Average of Rut Right Average of Rut left 
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1.73 0.76 1.20 

3.3.3: Rutting along Sections of the Road 

Figure 2 shows rutting along the road, from the graphical representation, it shows that rutting values were more for the 
Left side of the road (towards Thika road) compared to rutting on the right side of the road (from Thika Road).  

 

Figure 2 : Rutting along the Sections of the Road  
The rutting values fluctuates across the road with some section of the road along the right side of the road having rutting 

index of close to 6.0 such as at chainage EK 20+100M to EK20+700M. The rutting values are less than 15mm so the pavement 
can be treated by dragging and brushing. 

3.3.3 Pavement Surface Roughness 

The roughness of the road was determined using a Road Laser profiler equipment. The equipment measured the 
International Roughness Index (IRI) for both the right and left lanes of the road. The average IRI for the left lane (towards Thika 
road) was 1.86 mm/m while the average IRI for the right lane (towards Kangundo road) was 1.19 mm/m. The average IRI for the 
road was 1.27mm/m as shown in Table 7. 

Table 7: Pavement Surface Roughness (IRI) of the Road 
Side of the Road Average of IRI Lane (mm/m) 

Left 1.86  

Right  1.19  

Average IRI of the Road 1.27 

Figure 3 shows the pavement surface roughness along the Right and Left lanes of the road from chainage 13+157m to 
chainage 26+960m. The results show that left lane (A-B) had a higher roughness index compared to the right lane.  

 
Figure 3: Pavement Surface Roughness (IRI) along the Road 
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Figure 3 shows a higher value of IRI of 6.87 mm/m occurred at around chainage EK 13+200m on the left lane, with IRI 
values ranging from 3.39 to 4.51 mm/m in some sections of the road. Therefore, the pavement requires strengthening by a thin 
overlay, patching and, or sealing of cracks.  

3.3.4 CUSUM Curve and the Homogenous Sections  

A Cumulative Sum Method (CUSUM) on FWD central deflection measurements (ND1) was used to identify homogenous 
sections of the road as shown in Figure 4. A plot of the cumulative sum of the differences (CUSUM) of the FWD (ND1) 
deflections from the mean deflection to get the sections which had same statistical trend was performed. After the plot, 12 
homogenous sections were identified as shown in Figure 4. The section under study on Nairobi Eastern By-pass road has the same 
traffic level, the same pavement structure, subgrade type and surface conditions, therefore, the ND1 deflections were used to 
classify the road into homogenous sections.  

 

Figure 4: CUSUM Curve along the Nairobi Easter By-pass Road 

3.3.5 Remaining Service Life of the Nairobi Eastern By-pass Road 

The FWD deflection data, pavement characteristics mainly layer thickness and the material properties, and the traffic 
loading in ESALs, were used in the determination of the remaining pavement service life by using the RoSy pavement analysis 
and design software. The remaining service life of the Nairobi Eastern pavement structure was averagely 19.6, 19.1, and 18.7 
years for traffic analysis scenarios I, II and III respectively.  

The design life of the Nairobi Easter By-pass Road was 20 years. The road was opened to traffic in 2011, therefore, by 
2017, the time of the study; it had given service for a period of six (6) years only. Therefore, the theoretical number of years the 
road should give service without major repairs is 14 years.  

Therefore, generally the flexible pavement structure of the Nairobi Eastern By-pass is sufficiently strong and can give 
service to traffic usage for a period of 19.6, 19.1, and 18.7 years for traffic analysis scenarios I, II and III respectively provided 
that routine maintenance measures are carried out to preserve the pavement structure in good condition.  

3.3.6 Pavement Layers Moduli 

The thickness of each layer of the pavement structure was initially obtained from the design report and a comparison with 
the as built records, there was no significant difference, therefore the pavement layers’ thickness obtained from design report were 
used in the backcalculation process with the RoSy software to determine the elastic moduli of the pavement structure layers.  

The elastic moduli, of the 200mm thick asphalt concrete layer and the base course, which were made of the bituminous 
materials, ranges from 5,613.7Mpa to 14,936.2Mpa. In addition, the 180mm thick subbase layer that comprised of cement 
stabilized crushed stone (2-4% of cement content) has an elastic moduli ranging from 1,544.8 Mpa and 9,102.3Mpa. Finally, both 
the 300mm thick upper and lower subgrade have an elastic moduli ranging from 358.1 Mpa to 295,785.0 Mpa. When the elastic 
moduli of the pavement layers are compared to the values in Table 4, the pavement layers’ elastic moduli are higher than the 



International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018             553 
ISSN 2250-3153   

 
 

553 

values in Table 4, thus showing that the pavement structure is stable. Table 8 provides the overlay thicknesses requirements in the 
various homogenous sections along the road for all the traffic analysis scenarios.  

Table 8:  Average Overlay Thickness along the Homogenous Sections 

Homogenous 
Sections 

Chainage in KM Average Overlay Thickness (mm) 
Traffic Scenario I: 

8522 ESA 
Traffic Scenario 

II:12775 ESA 
Traffic Scenario III:15970 

ESA 
1.0 13.0-14.0 1.4 2.2 2.8 
2.0 14.1-17.2 1.6 6.3 9.8 
3.0 17.3-17.6 0.0 0.0 0.0 
4.0 17.7-17.9 2.5 9.4 13.1 
5.0 18.0-18.6 0.0 0.0 0.0 
6.0 18.7-19.1 15.5 28.0 36.5 
7.0 19.2-22.0 0.0 0.9 1.7 
8.0 22.1-23.5 0.5 1.3 2.7 
9.0 23.6-24.0 0.0 2.0 5.0 

10.0 24.1-24.8 3.4 5.9 7.8 
11.0 24.9-25.8 1.5 4.5 8.5 
12.0 25.9-27.8 0.0 0.0 0.0 

Average Overlay (mm) 1.5 3.8 5.8 

The results show that the average overlay thickness required for traffic analysis scenario I, II, and III was 1.5mm, 3.8mm, 
and 5.8 mm respectively.  

4. CONCLUSION  

From this assessment functionally, the pavement was not satisfactory owing to the high values of the IRI in some sections, 
which are in excess of the recommended minimum of an IRI of 3.0 mm/m limit before any interventions are made.  Therefore, the 
pavement requires strengthening by a thin overlay, patching and sealing of cracks.  

The elastic moduli, of the 200mm thick asphalt concrete layer and the base course, which were made of the bituminous 
materials, range from 5,613.7Mpa to 14,936.2Mpa against a minimum of 4000Mpa. In addition, the elastic moduli for the 180mm 
thick subbase layer that comprised of cement stabilized crushed stone (2-4% of cement content) ranges from 1,544.8 Mpa and 
9,102.3Mpa against a minimum of 300Mpa. Finally, both the 300mm thick upper and lower subgrade had an elastic moduli 
ranging from 358.1 Mpa to 295,785.0 Mpa against a minimum of 300Mpa. This shows that the pavement structure layers were 
stable and hence satisfactory to withstand the traffic loadings.  

The results show that the average overlay thickness required for traffic analysis scenario I, II, and III was 1.5mm, 3.8mm, 
and 5.8 mm. However, looking at other factors like the state of the pavement structure layers that were stable and from the nature 
of the pavement surface deflections, the road pavement structure is stable and adequate, a single seal surface dressing of 10/14mm 
to reduce the high pavement surface roughness has been considered adequate. 

5. RECOMMENDATION 

The pavement structure was found to be stable and could largely serve for the remaining design life of the road. To reduce 
the high pavement surface roughness a single seal of surface dressing with 10/14 class 1 chippings and 80/100 penetration grade 
bitumen binder for pavement surface treatment will be suitable. 
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Abstract- Eye disorders can occur in 90% of cases of patients 
with hematological disease. Anemia is the most common blood 
disease that causes the most manifestations in the eye. Anemia 
causes retinal hypoxia, which causes infarction of the nerve 
lining and blood vessel disorders. Retinal hypoxia also causes 
dilation of blood vessels; increased transmural pressure which 
causes hypoproteinemia and microtrauma in the vessel wall, 
which causes retinal edema and retinal bleeding. 
             Method : This study is an observational analytic method 
with cross sectional study. Research subjects were anemia 
sufferers with chronic renal failure who performed hemodialysis 
at the Sumatera Utara University Hospital. 
             Results: From 35 study subjects (65 eyes) there were 4 
eyes with Dot blot and 4 eyes with Flame shape retinal 
hemorrhage. The most research subjects were male 62,9% and 
the most research subjects were in the degree of moderate anemia 
which was 15 subjects. 
             Conclusion: There was no association between the 
severity of anemia on retinal hemorrhage (p = 0.376). By testing 
somers'd it is found that r = -0.116, the opposite correlation is the 
more severe anemia, the more there is no retinal hemorrhage. 
And there is no association between age and retinal hemorrhage. 
(p = 1,000). By testing somers'd, it was found that r = -0.020, the 
correlation characteristic was the opposite, where the older the 
subject, the more there was no retinal hemorrhage. 
 
Index Terms- Retinal Hemorrhage, Anemia, Chronic Renal 
Failure, Hemodialysis 
 

I. INTRODUCTION 
etinal haemorrhages occur when there is extravasation of 
blood, either into the retina itself (intraretinal), between the 

retina and the retinal pigment epithelium (subretinal), or between 
the retina and the hyaloid face of the vitreous body (subhyaloid 
or preretinal). The shape and colour of the haemorrhages are 
determined by the level or levels of the retina affected, and they 
are often mixed. Often the hyaloid face ruptures and the 
haemorrhage spreads into the vitreous (intravitreal).1 

             Retinal abnormalities have been described for many 
years in patients with anemia. Extravascular retinal abnormalities 

described include flame-shaped hemorrhages, hard exudates, and 
cotton-wool spots.2 

             Anemia is a condition of reduced amount of Erythrocytes 
or Hemoglobin (Oxygen carrier protein) from normal values in 
the blood so that it cannot fulfill its function to carry oxygen in 
sufficient quantities to the peripheral tissues so that oxygen 
delivery to the tissues decreases.3,4,5 

             Anemia causes retinal hypoxia, which leads to infarction 
of the nerve fiber layer and clinically manifests as cotton wool 
spots. Retinal hypoxia also leads to vascular dilatation; increased 
transmural pressure owing to hypoproteinemia; and 
microtraumas to the vessel walls, which cause retinal edema and 
hemorrhages. In many clinical situations, thrombocytopenia is 
associated with anemia, and that leads to defective coagulation 
and hemorrhages.6 

 

II. METHOD 
             This study is an analytic observational with cross 
sectional design study with control was approved by the ethics 
committee of Medical Faculty of  Sumatera Utara University. 
The study subjects were all patients who admitted to the Vitreo 
Retina Division and Hematology and Oncology Division of 
Sumatera Utara University Hospital Medan who was diagnosed 
with Anaemia from May to July 2018. Total sample was 35 
people with age over 18 years. From 70 eyes, there were 5 eyes 
excluded criteria because of opacity lens. subject with anaemia 
caused of chronic renal failure with regular hemodialysis and 
included in the inclusion criteria, then we examined the anterior 
segment of the eye, recording laboratory results, examining the 
posterior segment using the canon CX 1 fundus camera, we 
assessed retinal hemorrhage. All the data were entered with SPSS 
(IBM SPSS Statistic for Windows, Version 19.0). Two-Sample 
Kolmogorov-Smirnov test (association between severity of 
anemia in patient with chronic kidney failure to retinal 
remorrhage). Somers’d test (the tendency of correlation between 
severity of anemia in patient with chronic kidney failure to 
retinal remorrhage and tendency correlation between age and 
retinal hemorrhage). fisher’e exact test (association between age 
and retinal hemorrhage) were used for analysis. p value of less 
than 0,05 was considered significant. 
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III. RESULT 
             There were 35 subjects with anemia, From 70 eyes, there were 5 eyes excluded criteria because the opacity lens. The most 
gender in this case were male with total subjects 22 (62,9%). The mean age of subjects was 45 years, and the youngest participant was 
22, and the older was 73. The mean time of anemia (hemodialysis) of subjects was 30 month.  
 

Table 1. Distribution Characteristics of Subjects 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 The most retinal hemorrhage occurred in mild anemia was 5 eyes (23.8%), moderate anemia 2 eyes (7.1%), and severe 
anemia in 1 eye (8.3%) (table 2). of Two-Sample Kolmogorov-Smirnov test obtained p = 0.376 which shows there is no relationship 
between severity of anemia on retinal hemorrhage and it is found that r somers'd - 0.116 where the correlation characteristics are 
opposite, the worse severity of anemia, the more there is no retinal hemmorhage. 
 
 

Table 2. Association Between Severity of Anemia in Patient with Chronic Kidney Failure to Retinal Remorrhage 
 
 
  
 
 
 
 
 
 
 
 
The type of flame shape retinal hemorrhage is only found in mild anemia which is 4 eyes. In the type dot blot retinal hemorrhage there 
is a mild anemia in 1 eye, moderate anemia 2 eyes, and severe anemia 1 eye. (table 3). 
 
 
 
 
 
 

Characteristic Total % 

Gender 
Male 
Female 
Age 
≥18 - 45 years 
≥ 45 years 
Severity of Anemia 
Mild 
Moderate  
Severe 
life threatening 
Time of Anemia (hemodialysis) 
≤ 30 month 
> 30 month 
Classification of Retinal Hemorrhage 
Subhyaloid and pre retinal  hemorrhage 
Flame shape  hemorrhage 
Dot blot hemorrhage 
Subretinal and subretinal pigmen epitelium hemorrhage 

 
22 
13 
 
11 
24 
 
11 
15 
7 
2 
 
29 
6 
 
0 
4 
4 
0 

 
62,9 
37,1 
 
31,4 
68,6 
 
31,4 
42,9 
20,0 
5,7 
 
82,9 
17,1 
 
0 
50,0 
50,0 
0 

 
Severity of 
Anemia 

Retinal Hemorrhage   
Total 

 
p 

r 
Somers’d 

Without With   
n % n % n % 

Mild 16 76,2 5 23,8 21 100,0  
0,376 
 
 
 

 
Moderate 26 92,9 2 7,1 28 100,0 - 0,116 
Severe 11 91,7 1 8,3 12 100,0  
life threatening 
 

4 100,0 0 0 4 100,0  
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Table 3. Characteristic Dot blot and Flame shape retinal hemorrhage 
  
 
 
 
 
 

 
The results of fisher’s exact test obtained  p = 1,000 which showed there was no relationship between age with retinal hemorrhage and 
by using the somers'd test found r = - 0,020 (the opposite correlation), the older age of the research subjects, the less retinal 
hemorrhage was found.(table 4). 
 

Table 4. Association between Age and Retinal Hemorrhage 
 
 
 
 
 
 
 
 
 
 

IV. DISCUSSION 
           Anemia is functionally defined as a decrease in the 
number of erythrocyte mass (red cell mass) so that it cannot 
fulfill its function to carry enough oxygen to the peripheral tissue 
(decrease in Oxygen carrying capacity). Practically anemia is 
indicated by a decrease in hemoglobin levels, hematocrit or red 
cell count. But the most commonly used are hemoglobin levels, 
then hematocrit. Anemia is not a single entity (disease entity), 
but is a symptom of various underlying diseases.3 

           In table 1 shows that of the 35 most research subjects were 
male as many as 22 people (62.9%), while in female as many as 
13 people (37.1%). The average (mean) age of the study subjects 
was 45 years. Where the youngest age is 22 years and the oldest 
age in this research subject is 73 years. The degree of anemia in 
this study subject was divided into mild, moderate, severe and 
life threatening. Where the most research subjects were in 
moderate anemia levels as many as 15 people. Whereas with a 
mild anemia as many as 11 people (31.4%), subjects with severe 
anemia were 7 people (20.0%) and with a degree of life-
threatening anemia as many as 2 people (5.7%). The average 
duration of anemia is 30 months. With the fastest time of 1 
month and the longest time is 192 months (16 years). According 
to data from the 2013 Basic Health Research stated Indonesia 
that anemia in chronic kidney failure in Indonesia increases with 
age, besides that, the prevalence in male (0.3%) is higher than 
that of women (0.2%). This is in line with the research conducted 
by Arief Tajali which stated in his study of chronic kidney 
failure, the distribution of respondents by gender was the highest 
by males (62.1%) than females (37.9%). 
           In Table 1 shows that there are 4 types of flame shape 
bleeding (50.0%) and 4 eyes with Dot blot hemorrhage (50.0%). 
Whereas there was no bleeding of Subhyaloid & pre-retinal types 
and Subretinal & subretinal pigment epithelium (RPE) bleeding 
in this study. 

           This study used 95% confidence intervals (p <0.05) and in 
Table 2, Two-Sample Kolmogorov-Smirnov Test was conducted 
which showed no relationship between the degree of anemia in 
patients with chronic failure of retinal hemorrhage. This is in line 
with Reznikof's research was of the opinion that since severe 
anemias alone often do not result in retinal hemorrhage, such 
hemorrhages might be found to be due to associated 
thrombocytopenia or leukopenia. which is also in line with 
research conducted by Robert A which states that anemia does 
not often cause retinal bleeding but will be more frequent shows 
bleeding when followed by anoxia due to other causes. However 
this is contrary to research conducted by Ballantyne and 
Michaelson which states that retinal changes such as bleeding 
and exudates occur in severe anemia and Saul merin said patients 
with severe anemia showed changes in the retina such as 
bleeding and exudate.7.8 

           In table 3 it can be seen the distribution of the degree of 
anemia on the type of retinal dot blot and flame shape bleeding, 
where the hemorrhage of Dot blot in moderate anemia is 2 eyes, 
the degree of anemia is mild and severe, each is 1 eye and Dot 
blot hemorrhage is not found in anemia with life-threatening 
degree. Whereas Flame shape hemorrhage was found in mild 
anemia as many as 4 eyes, whereas flame shape retinal bleeding 
was not found in moderate, severe and life-threatening anemia. 
In this study no Subhyaloid-pre-retinal hemorrhage and 
Subretinal-subretinal pigment epithelium (RPE) bleeding were 
found in this study. This is in line with research conducted by 
Robert A that in general retinal hemorrhage found in anemia is in 
the form of a Flame shape.7 

           In Table 4 the distribution of age relationships with retinal 
hemorrhage was performed by fisher exact test and p = 1,000 
showed that there was no correlation between age and retinal 
hemorrhage. This is in line with research conducted by Aisen et 
al who stated that age does not affect ocular abnormalities. But 
this is contrary to research by Merin and Freud which states that 
age is one of the risk factors for fundal lesions in patients with 
anemia. 

 
Age 

Retinal Hemorrhage   
Total 

 
p 

 
without With r somers’d 
n % n % n %  

1,000 
 

 
≥18 - 45 years 19 86,4 3 13,6 22 100,0 - 0,020 
≥ 45 years 38 88,4 5 11,6 43 100,0  

 
Severity of anemia 

Retinal Hemorrhage   
Total  Dot Blot Flame shape 

n % n % n % 
Mild 1 20,0 4 80,0 5 100,0 
Moderate 2 100,0 0 0 2 100,0 
Severe 1 100,0 0 0 1 100,0 
Life threatening 0 0 0 0 0 0 
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V. CONCLUSION 
           From 35 subjects (65 eyes) there were 4 eyes with Dot 
blot and 4 eyes with Flame shape retinal hemorrhage. But 
statistically, There was no association between the degree of 
anemia on retinal hemorrhage (p = 0.376). By testing somers'd it 
is found that r = -0.116, the opposite correlation is the more 
severe the degree of anemia, the more there is no retinal 
hemorrhage. And there is no association between age and retinal 
hemorrhage. (p = 1,000). By testing somers'd, it was found that r 
= -0.020, the correlation characteristic was the opposite, where 
the older the subject, the more there was no retinal hemorrhage. 
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Abstract- The purpose of this study is to investigate sectorial 
transition dilemma of smallholder coffee farmers to light 
manufacturing industry. In Jimma Zone, Oromia region, 
Ethiopia. The vibrant question is, will coffee farmer remain in 
supplying coffee, go for alternative or change their occupation. 
Primary data was collected from three hundred ninety nine 
household heads using structured questioner. Based on this data 
the study examined smallholder coffee farmer’s dilemma, 
willingness, ability, preferences, and motive descriptively. And, 
determinants of transition to light manufacturing industry using 
binary logit model. The study indicates majority of smallholder 
coffee farmers (84.96) needs to remain in farming coffee. The 
fact is good guaranty for certainty of coffee product supply in the 
areas for industries need to process the product and use coffee as 
other means of inputs. The remaining, 15.04 per cent, need to 
transform their current coffee farming livelihood to light 
manufacturing industry. Even if 78% of them has willingness 
only 7% of the farmers has financial ability for their stated need. 
The figure is appreciable for smallholder coffee farmer and 
agriculture dominated economy as starting point. These farmer’s 
primary preference is agribusiness products among light 
manufacturing industry. Their second is wood products, and their 
third preference is metal products. Intervention targeted to 
enhance farmer’s participation in light manufacturing industry 
will be effective if it consider the preferred products. Farmer’s 
motive for transition is mainly profit making and overcoming 
loss. These motive implies, if these lights manufacturing industry 
flourished in the area it has possibility of rapid capital 
accumulation, will be invested further and leads saving lead 
industrialization. The intervention ways to enhance farmers 
participation on lights manufacturing industry development in 
the area shall target younger smallholder coffee farmer. Who has 
more family size, and has access for skilled labour. Additionally, 
those who has land access for light manufacturing industry, 
higher capital and awareness about light manufacturing industry.   
 
Index Terms- Determinant Dilemma Industrialization Light 
Manufacturing Logit Motive  Preference Smallholder 
Farmers Transition Jimma Zone. 
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I. INTRODUCTION 
ne of the debate in rural livelihood transformation is farm 
size. The debate ranges from large commercialized to 

smallholder farmers use family labour. Smallholder farmers 
constitutes nearly 90 per cent of farm in Ethiopia. The figure is 
98 per cent in China. 90 per cent in Egypt. 80 percent in India, 50 
percent in Mexico and 20 per cent in Brazil (George 
Rapsomanikis, 2015). The base for farm size debate in 
agricultural transformation is the fixed agricultural land nature. 
Besides, there is optimum point of technological progress in the 
agricultural sector. As compared to industry and service sector. 
Again, as per capita income increases spending in agricultural 
output is inelastic. More elastic to service and industrial product 
(Kuznets, 1955). Along with this population number is increasing 
at alarm rate in rural. In return leading fast urbanization. Making 
urban centres area of job questions with related consequence. 
Scientifically thinking, urbanization is common economic 
phenomena. Via creating employment opportunity due to 

O 
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industrial and service centrist and large technological progress in 
these sectors (See economic report on Africa by United Nations 
Economic Commission for Africa, 2017). To compliment this 
gap urban centres built with industrial centre is advisable. That 
industrialization needs to offer local people participation to 
realize inclusive growth. In Ethiopian many smallholder farmers 
engaged in coffee farming from the nearly 90 per cent farm 
constitutes smallholder farm. The crop is one of the cash crop 
produced in different part of Ethiopia. Henceforward, it is source 
of many Ethiopian livelihood. In direct farming engagement. For 
intermediates in the transaction process. Source of foreign 
exchange earnings at the national level (James, Tim & 
Leulsegged, 2015). Demographically, coffee production is 
mainly dominated by Oromia region and South nation nationality 
peoples region within Ethiopia. For instance, among the top 
twenty-five (25) coffee producing Woredas of Ethiopian eighteen 
(18) of them found in Oromia region from 2009/10 to 2012/13. 
Five (5) of these eighteen (18) Woredas were from Jimma Zone 
twenty-one (21) total Weredas. These five (5) Woredas are; Limu 
Kosa Woreda, Gomma Woreda, Mana Woreda, Chora Boter 
Woreda, and Gera Woreda in order (James, Tim & Leulsegged, 
2015). The zone is one of the major coffee and Khat growing 
area among cash crops. Even in the rest unranked major 
Woredas. Coffees multiplier effect on livelihood of the area 
people, on other part of the country people and on international 
market via export is significant. In this study all the five (5) 
major coffee growing Woredas of Jimma Zone were selected 
purposely. The total number of households heads in these five 
Woredas are estimated to be 157, 821 (CSA, 2007). In this area 
the study investigated possibility of local smallholder coffee 
farmer’s participation on light manufacturing industry 
development of Ethiopia. The question is, will the farmers 
remain in supplying coffee, go for alternative or change their 
occupation to light manufacturing industry. In the investigation 
process farmer’s transition dilemma was assessed. It was in term 
of whether they need to stay on current coffee farming or need to 
transform to light manufacturing industry. Their willingness for 
transition to light manufacturing industry. Ability, motive, 
preference and determinants were investigated. The aim was to 
indicate the areas future in relation to the national plan light 
manufacturing industry development from the local farmers. The 
assessed ability indicated the expected outcome to help the 
farmers or other means of transition realization. The feedback 
from the motive and determinant showed instruments to 
discourage or encourage them and the areas empirics. That can 
increases policy makers input in term of important information 
availability. Mainly, concerning the areas light manufacturing 
industry participation possibility from the areas smallholder 
coffee farmers. 
 

II. LITERATURE REVIEW 
 
2.1. Industrialization and Economic Sector Transformation 
           Light manufacturing industry play enormous role in the 
process of economic transformation from agriculture to medium 
and heavy industrialization. Industrialization is not only the 
concern of transitional economy. Rather, the process includes 
reorganisation of the existing industries, re-industrialisation, and 

deindustrialisation. The objective could be profit-making and 
competitiveness considerations could prevail over loss-making 
(Haiduk et al., 2004). Most of the time transformation is 
considered as the development process. Which is believed both 
cause and effect of economic growth. It is characterised by a shift 
of predominant share of agriculture to manufacturing activities. 
And a moderate to high level of increase in the share of services 
both for the national product and the work force. This pattern has 
holds across the countries with different levels of development 
(Swiecki, 2013). For Lewis (1958) the concept of transition is 
broader. For him economic transition from the backward 
agriculture to industrialization is considered as economic 
development. He associate transition process with the expansion 
of the modern manufacturing sector and the shrinkage of the 
traditional agricultural sector. In the process the backward rural 
sector is the supplier of cheap labour to the advanced industrial 
sector. Then the industry sector is believed to be profitable. Via 
rapid capital accumulation and investing further, the sector drives 
growth depends on savings. For Lewis’ this transition of 
economy from agriculture to industrialization is characterized by 
dualism. His concept of dual economy is rooted in the classical 
approach of Smith and Ricardo. They assumes, there is almost 
unlimited supply of labour that keeps wages low and profits high. 
For them dualism is an economy consists of a small 
manufacturing sector and mainly large agricultural sector. 
Dualism split labour market into two parts. Labour in the 
manufacturing sector is comprised of relatively well-paid and 
skilled urban workers. Whereas, the agriculture sector consists 
full of poorly paid and low-productive rural workers. According 
to Linz, (2000), the analysis of economic transition with the 
concept of dualism is emerged out of the soviet legacy. Legacy 
of heavy industrialisation. The choices made over the years by 
the countries’ policy makers explains the different pace at which 
the inherited economic structure is eroded. And, is replaced by a 
more market-oriented economic environment in the various post-
Soviet countries. Almost, nearly all socialist economies were 
heavily industrialised. Historically, industrial revolution was 
started in England around 1780 (Matsuyama, 2009). Since then, 
many countries real incomes per capita rose. Modern world was 
born and changed world economic history. Along with this, 
modern economies start to experience steady rates of efficiency 
advance. Every year more output is produced per unit of input. 
And income per work-hour is growing in modern societies. 
 
2.2. Industrialization and Economic Sector Transformation 
in Ethiopian 
          In Ethiopia the emergency of industry in modern unit 
traced back to the end of the 19th century following 
establishment of a strong central government. The driving motive 
necessitate emergencies of modern manufacturing were to 
respond for the increased demand for imported manufacturing 
commodities. Following the expansion and growth of cities, the 
connection of railways and the consolidation of foreign relations. 
Actually this modern manufacturing factories were emerged in 
the country in the 1920s, intense effort towards developing a 
modern manufacturing like the sector comprehensive plan to 
promote industrialization and economic development was began 
during 1950s (Mulu, 2013). During imperial regime three 
consecutive five year development plan was formulate; 1958-62, 
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1963-67, and 1968-1973. These plans includes development of 
the industrial sector, policies and strategies. The succeeded 
government 1974-1991 claimed socialism led to planned means 
of production, production targets and allocate resources based on 
the careful decision of the authorities. Production of large scale 
goods was almost entirely state owned as a result there was little 
room for private sector development except few effort exerted to 
promote production of intermediate goods, capital goods, and 
expansion of small-scale industries in the remaining ten years 
(Sarah and Mesfin, 2011). In the post 1991, the new regime 
adopted agricultural development led-industrialization as a 
guiding economic principle which allows and promotes the 
participation of the private sector in most sectors of the economy, 
including industry. Three different stages reform programs were 
supported by IMF/WB, export promotion strategy were adapted 
in 1998, complete industrial development strategy was 
formulated in 2002/03, five year overall development plan of the 
country from 2005/06 to 2009/10 was enunciated (Kenichi, 
2009). Recently growth and transformation plan I (2010/11-
2014/15) was implanted and its phase II (2015/16-2021) is 
ongoing. Regardless of all this efforts Ethiopia is one of the least 
industrialized countries in Sub-Saharan Africa group and the 
world. According to EEA (2013) the share of industry was only 
about 11.1% of the GDP and that of manufacturing sector was 
only about 3.7% of the GDP in 2011/12. Manufacturing sector 
industries share in GDP was declined from its figure of 6.4% in 
2003/04 to 3.7% 2011/12. According to Mulu (2013) the 
contribution of manufacturing to the overall GDP of Ethiopia is 
less than 6 per cent its contribution to the national stock export is 
below 10 per cent which is again among the lowest in the world. 
Conferring to WDI (2013) the industrial sector had an average 
contribution of about 30.34% to GDP of all income levels of Sub 
Saharan African countries. In the world the sector had an average 
contribution of about 26.29% to GDP of all income levels of the 
world. Ethiopian MoFED (2013) indicates the contribution of 
manufacturing sector has stagnated at about 5% of GDP over the 
last 20 years, is largely limited to simple agro-processing 
activities like; sugar, grain milling, edible oil production, and 
leather tanning, and production of basic consumer goods beer, 
footwear, textiles and garment. Industries that might help to 
accumulate technological capabilities and create dynamic inter-
industry linkages are almost non-existent such as chemical, 
electrical and electronics, metal-processing and other engineering 
industries. Overall, the technological level of firms is very low, 
even by Sub Saharan regional standards (Hinh et.al, 2012). 
Again, Ethiopian manufacturing industries are engaged in 
processing primary commodities and employing a few hundred 
thousand unskilled labour. Similarly, the sector is operating 
under critical constraints related to logistics and transport, access 
to land, as well as poor public services delivery (MoFED, 2013). 
Besides, facilitation hinder industries to be effective and 
competent. To realize a complete industrial development strategy 
via overcoming the constraint Ethiopian government is showing 
policy commitment. One of the evidence is the concern given to 
industrial development structural transformation on Ethiopia 
growth and transformational plan II, 2015. The industrial 
development strategic directions of GTP II includes 
establishment of light manufacturing industries and the micro 
and small enterprises development. The light manufacturing 

industries are believed to build heavy industries and industrialize 
the country in the future. In addition the sector is expected to 
bring significant growth of the manufacturing industry then it can 
plays leading role in job creation, technology learning structural 
shift in Ethiopia’s export and address trade imbalance. In its 
implementation strategy the directions are; to focus on the 
implementation of project and programs which gear towards 
attracting quality investment, enhancing production and 
productivity, boosting export shares, accelerating technological 
learning and strengthen the linkage among industries. Great 
emphasis is also given to micro, small and medium enterprises in 
generating employment, to serve as school of entrepreneurship, 
and to broaden the base for value adding domestic private sector 
(GTP II, 2015). Commonly light manufacturing industries are 
apparel products, leather products, agribusiness products, wood 
products, and metal products. In all the category context Ethiopia 
has many natural resources that can provide valuable inputs for 
light manufacturing industries able to serve both domestic and 
export markets. Cotton is one of abundant producible resource, 
which can support the garments industry. Cattles are the other 
abundant resource which can be processed into leather and its 
products. The available agricultural land and lakes can provide 
inputs for agro processing industries. The country has forests 
which can be succeeded for the furniture industry. Again, the 
existing natural resources, abundant low-cost labor, gives it a 
comparative advantage in less-skilled, labour-intensive sectors 
like metal product. The favourable climate, and the potential for 
cheap hydro-energy is a guaranty for the countries 
competitiveness (United Nations Industrial Development 
Organization, 2015). In some cases not only resource availability 
government policy and development strategy mater economic 
transformation. Agents consider different seen and unseen 
economic variables for any economic transformation decisions. 
Further this seen and unseen economic variables can be classified 
as controllable and non-controllable. Non controllable variable 
source of difference in individual and or country economic 
altitudes are many. Physical attributes, meaning distribution of 
natural ability is not equal for all human being. The other is 
personal preferences, in which relative valuation of leisure and 
work effort differs from person to person. The social process, is 
also the other source which means pressure to work or not to 
work varies across particular fields or disciplines (Todaro, MP & 
Smith, SC, 2009). Barbara Tocco, Alastair Bailey and Sophia 
Davidova (2013), had done working paper on, determinants to 
leave agriculture and change occupational sector: Evidence from 
an Enlarged EU. They stated the case by separating the 
determinant in term of pool and push factor. Their result suggest 
that as compared to the old younger individuals are more likely 
to leave farming activities whereas, self-employed and family 
workers are less likely to leave agriculture. The retirement of 
people is highly associated with largest outflows of agricultural 
labour. Peoples with low levels of educations are found to be 
ominously forced in entering the non-farm employment. Again, 
their finding indicates significance of labour market conditions at 
the regional level do matter for converting occupational sector. 
Kindeye Fenta (2014), had studied industry and industrialization 
in Ethiopia: policy dynamics and spatial distributions. According 
to him the large and medium manufacturing industries are not 
equally distributed across regions. Developed regions achieved 
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an increasing share of industrial development while the 
peripheral regions lagged behind. Once more he showed, 
presence of significant disparities among and within regions in 
the number of people engaged in the sector in term of wages and 
salaries paid to workers, the fixed assets possessed by the sector, 
the sector`s contribution to national income account and capital 
expenditure. He pointed that this difference is primarily driven 
by difference in the productivity of the private sector in each 
region. Constraints related to accesses to land and finance and 
competition from informal sector affect each region to a different 
degree. There are striking differences among urban areas of the 
same regions. Cities that are the seat of the regional governments 
and their surrounding environs serve as centres of 
industrialization for their own respective region. In addition to 
the other means of intervention the way to minimize this regional 
difference is securing inclusive development. This can increase 
benefits from industrial development process, minimize risky in 
agriculture sector and with human population increment. The 
good proxy for this is increasing local farmer’s participation. 
Mainly during initial intervention of light manufacturing 
industries development, in industrial development process. 
Considering this fact Ethiopian government has been supporting 
the industrial transformation policy via building industrial 
parking and providing related infrastructure. Jimma industrial 

parking centre is under construction. To capacitate industrial 
transformation agenda in the area. In other way realization of this 
economic transformation plan in Jimma area and in Ethiopian is 
not only a function of paper work. In tern of best written policy, 
government strategy and other countries path of transition. 
Frequently difficulty of firms and consumer future behaviour 
limits the expected best policies outcome. Again, unless agents 
behave and react accordingly the government strategy by itself is 
not the guaranty of implementing any plan. The world economic 
context is dynamic. Means of production, mode of transaction 
and consumption decisions of agents are changing over time. To 
examine this context, this research paper was designed to 
investigate possibility of local smallholder coffee farmer’s 
participation on light manufacturing industry development. Will 
they remain in supplying coffee, go for alternative or change 
their occupation to light manufacturing industry. The study 
analysis skeleton is based on the following conceptual 
framework we developed from works of Barbara, Alastair, and 
Sophia (2013), Kotler et al. (2010), Pinki (2014) and Robert, 
2014). Todaro & Smith (2009), Lewis (1954), Key (2005), 
Lewis, (1958), Haiduk et al. (2004), Kuznets (1955), (Baumol, 
1967), United Nations Industrial Development Organization 
(2015) and Matsuyama (2009). 
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Fig – 1 Conceptual framework of the study compiled by authors, 2018. 

Stay on agriculture Farming 
(Coffee) 

Transition to light 
manufacturing sector 

Leave agriculture 

Transition to other sector 
(Service sector or other than light manufacturing) 

 

Preference among light manufacturing sector 
Apparel products 
Leather products 

Agribusiness products 
Wood products 
Metal products 

Motive for Transition to the preferred light manufacturing sector 
Profit making, to overcome Loss, Personal preference, Role of social 
process and Physical attribute 
 

 
 Determinants of Transition to light Manufacturing Industry 

Economic factor (Capital, Land, Labour Skill, Access for credit and Technology) 
Infrastructure related factors (Transport, Energy, Water and Communication) 
Market related factors (Price, Place, Product and Promotion) 
Physical attributes (Awareness, Education, and Entrepreneur skill) 
Social Process (Norm, Trust and Value)  
Personal preferences (Relative valuation of leisure vs. work) 
Demographic Factor (Age structure, Sex composition, and Family size) 
 
 
 

 
 

Farmer’s Dilemma 
(Willingness + Ability) 
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III. RESEARCH DESIGN AND METHODOLOGY 
           The data for the accomplishment of the study was 
collected from primary data source. Probabilistic and non-
probabilistic sampling technique was used to identify the 
representative sample. From non-probabilistic sampling 
technique the study employed two stage purposive sampling. 
That is, to select Woredas, that have great potential of farming 
coffee, in the first stage. In the second stage to classify Kebelles 
within each target Woreda according to their potential of farming 
coffee. Then, the data was collected using structured questioner. 
To select the last element, household, the study determined 
sample size first. Second, proportionally allocated sample for 
each Woredas. Then, sample frame was formed for each five (5) 
Woredas. The formation of sample frame contains each Woredas 
top five (5) Kebelles known in intensive production of coffee. 
Finally, the study element, household heads, were selected 
randomly, from the Kebelles strata sample frame. The sample 
size was determined using the following simplified formula for 
proportions (GfK Polonia, 2013). 

…………
……………………………... (1) 
 
           Where, n - The sample size, N - The population size and e 
- The acceptable sampling error (.05).  
 

n =    =   = 399. The above 
total sample size (399) was divided for the five Woredas based 
on the following proportionate sampling procedure: nj = Nj/N    
X   n …………. (2)  
 
           Where, nj = Size of sample from j th stratum, Nj = 
Population in j th stratum, N = Total population size and n = Total 
sample size. Then, we specified the following model based on 
the scholars economic theory and empirical works. The 
dependent variable specification was based on decision tree of 
the labour outcomes see Barbara, Alastair, and Sophia (2013). A 
given labour will be employed on agriculture or non-farm work 
initial. The labour employed in agriculture will need to stay on 
agriculture or need to leave agriculture. Then, the labour will 
leave agriculture to join non-farm activities and or leave to non-
employment. For Kotler et al. (2010) a decision-making process 
starts with the recognition of need that can be triggered by 
internal or external stimuli. In this decision making process 

knowledge, motivation, attitude and experiences play significant 
roles see Pinki (2014). Concerning transformation of need to 
demand, demand (willingness and ability) determining variables 
modern microeconomics was consulted (Robert, 2014). Based on 
the consultation of these scholars we specified the following 
functional relationship of the model as dependent and 
independent. CFTD = f (Age, Sex, Family size, Capital, Land, 
Labour Skill, Access for credit service , Price expectation, Place, 
Technology, Promotion, Awareness, Education, Norm, Trust, 
Entrepreneur skill, Transport, Energy, Water, Communication.). 
The analysis of the data was done using both descriptive and 
econometrics techniques. Willingness, ability, preferences, and 
motive of smallholder coffee farmer’s transition to light 
manufacturing industry was discussed descriptively. Smallholder 
coffee farmer’s transition dilemma to light manufacturing 
industry and the determining factor was analysed using binary 
logit model. In the specification of the Logit model the 
dependent variable was dummy. Which takes a value of one (1), 
yes response, for smallholder coffee farmers needs to transit to 
light manufacturing industry. Or zero (0), no response, for 
smallholder coffee farmers needs to remain in farming coffee. 
The independent variables were both continuous and discrete. To 
estimate the transition dilemma of smallholder coffee farmers to 
light manufacturing industry and its determinant  
 
Logit model was specified as follow;  
Pi = 1/ (1 + e-Zi) ………………………. (3) 
Zi = β0 + β1Xii + β2X2i + ……..+ βnXni 
………………………………………... (4) 
Pi = 1[1 + e-(β0 + β1Xii + β2X2i + ……..+ βnXni)] 
……………………………….. (5) 
Logit (Zi) = ln (Pi/ (1-Pi)) = Z𝑖 = 𝛽0+𝛽1𝑋1 + 𝛽2𝑋2 + -------
𝛽n𝑋n + Un ………...... (6) 
 
           See Woodlridge, (2009).  Pi = Probability of Transit to 
light manufacturing industry in relation with explanatory 
variables. ezi = is irrational number to the power of zi. Zi = A 
function of explanatory n variables. βs = parameters. To confirm 
the result of the model the study checked diagnostic tests of 
binary logistic model. It includes fitness of the logistic model for 
estimation. Test of parameter association with explanatory 
variable. Test of multi-co linearity, to check exact or perfect 
association among explanatory variables. And test of how well 
the explanatory variable explained the dependant variable 
(Gujarati, 2003). Further, the study variables codes, definitions, 
scale measurements, types and their expected signs were 
summarized in Table 3.1. 
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Table 3.1: Variables definitions, scale measurements and their expected sign. 
 

Code Definition Scale measurement Type Expected sign 

A Age In year Continuous - 

S Sex Male = 1, female = 0 Dummy +/- 

C Capital  In Cash Continuous + 

FSIZE Family size In number Continuous +/- 

LA Land for Manufacturing Access = 1, No access = 0 Dummy + 

LS Labour Skill Access Access = 1, No access = 0 Dummy + 

AccCrSe Access for credit service Access = 1,No access = 0 Dummy + 

PrEX Product Price Expectation In birr Dummy + 

Place Place Distance from market Continuous - 

Tech Technology Technique of production Dummy + 

Awar Awareness Yes  = 1, No = 0 Dummy + 

Edu. Education level In year school Continuous + 

Nor. Norm Yes = 1   No = 0, Dummy + 

Tru. Trust Yes =1 No = 0, Dummy + 

Value Value Yes =1 No = 0, Dummy + 

EntrSkl  Entrepreneur skill Yes =1 No = 0, Dummy + 

Trns Transport In distance Continuous - 

Enrgy Energy Yes =1 No = 0, Dummy + 

Wtr Water Yes = 1   No = 0, Dummy + 

Commu. Communication Yes =1No = 0, Dummy + 

 Source; Complied by authors, 2018. 
 

IV. THE STUDY RESULTS AND DISCUSSIONS. 
4.1. Smallholder Coffee Farmer’s Dilemma 
           The dilemma of coffee farmers were asked in term of 
whether they need to remain in farming coffee and or need to 

transform to light manufacturing industry. Accordingly, their 
response were summarised in the following table 4.1. From 399 
coffee farmers 339 of them, 84.96 per cent need to stay on coffee 
farming. The fact is good inference for sustainability of coffee 
product and related outcome in the study areas. Helping these 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8360
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              566 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8360   www.ijsrp.org 

farmers to increase coffee product and enabling them to get a 
better price is one possible means of intervention to improve the 

areas smallholder coffee farmer’s livelihood. 

 
Table 4.1. Smallholder Coffee Farmer’s Transition Dilemma. 

                      

        1           60

        0          339

                      

     CFTD        Freq.

                      

. table CFTD

 
Source; - Own manipulation using STATA 12, based on authors survey, 2018. 

 
          The remaining smallholder coffee farmers, 15.04 per cent, 
need to transform their current coffee farming livelihood to light 
manufacturing industry. The figure is appreciable for smallholder 
coffee farmer and agriculture dominated economy as starting 
point. Helping these smallholder coffee farmers in selective 
means is advisable via identifying the required intervention. The 
purpose is to create enabling environment for them. That secure 
inclusive participation, to make them profitable, and aligning 
their plan with national economic transformation. 
 
4.2. Willingness of Smallholder Coffee Farmers Transition to 
Light Manufacturing  Industry. 
           In this part the study analysed willingness of coffee 
farmer’s for their stated need. That is, to examine one aspect of 
their dilemma. Therefore, farmers might have a need to change 
their occupation. To be meaningful it needs to be supported by 
willingness and ability as well.  
 

Table 4.2. Willingness of Smallholder Coffee Farmers 
Transition to Light  Manufacturing  Industry. 

 
Response  
 

Number  Percent 

Yes 312 78 
No 87 22 
Total  399 100 

 Source; - Own survey, 2018. 
 
             Consequentially, 78 percent of coffee farmers 312 out of 
399 in number revealed their willingness for transition to light 
manufacturing industry. The fact implies, if enabling 
environments will be created there is higher willingness from the 
farmers. Unlikely, higher willingness by itself is not enough for 
any decision. To be meaningful it must be supported by financial 
ability to pay for the stated willingness.  
 
4.3. Ability of Smallholder Coffee Farmers Transition to 
Light Manufacturing Industry. 
            In addition to their willingness, coffee farmers were 
asked about their financial ability for transition to light 

manufacturing industry. From 399 respondents 28 of them, 7 in 
percent deserve financial ability for transition. The remaining 
371 of them, 93 in percent, replied that they haven’t financial 
ability for transition to light manufacturing industry.  
 

Table 4.3. Ability of Coffee Farmers Transition to Light 
Manufacturing Industry. 

 
Response  Number  Percent 

Yes 28 7 
No 371 93 

Total  399 100 
 Source; - Own survey, 2018. 
 
             Hopefully, 7 percent of coffee farmers have ability for 
decision. The number is not exaggerated to indicate weak ability 
for transition to light manufacturing industry. For smallholder 
coffee farmer and agriculture dominated economy the fact is 
appreciable as starting point. The divergence of willingness and 
ability indicates two fact at least. The first fact is commitment of 
smallholder coffee farmer’s transition to light manufacturing 
industry. Which was supported by high willingness feedback. 
The second fact indicates if enabling environments will be 
created coffee farmers are ready for transition to light 
manufacturing industry. 
 
4.4. Preferences of Smallholder Coffee Farmers among Light 
Manufacturing  Industry 
           The farmers were again asked about their preferences 
among light manufacturing industry. In the preference basket 
apparel products, leather products, agribusiness products, wood 
products and metal products are included.   
 

Table 4.4. Preferences of Coffee Farmers among light 
manufacturing industry. 

 
Response  Number  Percent 
Apparel products 03 0.75 
Leather products 01 0.25 
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Agribusiness products 219 55.00 
Wood products 108 27.00 
Metal products 68 17.00 
Total 399 100.00 

 Source; - Own survey, 2018. 
 
             Agribusiness product is the primary preference of 
smallholder coffee farmers among light manufacturing industry. 
As seen from the above table 4.4. Their second preference is 
wood product. They prefer metal products as their third options. 
From this fact we can deduce that, any intervention need to 
enable and improve farmers participation on light manufacturing 
industry development will be effective if it consider agribusiness 
product mainly. Wood product, and metal product hierarchically. 
 
4.5. Smallholder Coffee Farmers Motive for Transition to the 
preferred light  manufacturing industry. 
          Coffee farmers primary motive for transition to the 
preferred light manufacturing industry is profit making and the 
second is overcoming loss. As seen from table 4.5.  
 
Table 4.5. Smallholder Coffee Farmers Motive for Transition 

to the Preferred Light  Manufacturing Industry. 
 

Motive 
 

Number  Percent 

Profit making 318 79.70 
To overcome Loss 49 12.28 
Personal preference 18 4.51 
Role of social process 11 2.76 
Physical attribute 03 0.75 
Total 399 100 

 
Source; - Own survey, 2018. 
 
             It implies lights manufacturing industry development in 
the area will clue possibility of saving lead industrialization. See 
Lewis (1958). Profitability will lead rapid capital accumulation, 
investing further, and drives growth depends on savings. Then, 
the industry sector is believed to be profitable in economic 
transition from the backward agriculture to industrialization. By 
expansion of the modern manufacturing sector and the shrinkage 
of the traditional agricultural sector.   
 
4.6. Determinants of Smallholder Coffee Farmers Transition 
Dilemma to Light  Manufacturing Industry. 
            To identify the determinants of smallholder coffee 
farmer’s transition dilemma to light manufacturing industry 
binary logit model was employed. The dependent variable of the 
study is smallholder coffee farmer’s transition dilemma. It is a 
dummy response variable. Which takes a value of one (1), yes 
response, for smallholder coffee farmers needs to transit to light 
manufacturing industry. Or zero (0), no response, for smallholder 
coffee farmers need to stay on farming coffee. The explanatory 
variables are both dummy and continuous variables. STATA 12 
was used to regress the data in binary logit model. Accordingly, 
the outcome was summarized here below in equation 7. The 

detail of all the output is attached in the appendices. The analysis 
was started after checking multicollinearity, and χ2 significance 
at 1%. Overall, nearly 46% of the decision to transit to light 
manufacturing industry or not is explained by the independent 
variables of the model. The equation of the line found from the 
regression output was summarized as follow;  
 
logit (CFTD) = -.0130618 + 3.732702Awar + 3.50118LS + 
3.054031LA + 1.163486FS + 1.000016C -.9186284A 
…………………………………………………………….. (7) 
 
              Age of smallholder coffee farmers is negatively related 
to probability of transition need to light manufacturing industry. 
Hence, younger smallholder coffee farmers are more likely 
transit to light manufacturing industry. And aged smallholder 
coffee farmers are less likely transit to light manufacturing 
industry by .9186284 figure. As age of smallholder coffee 
farmer’s increase by one year likelihood of transition to light 
manufacturing industry decreases by .918628 factor. Hence, 
participation in light manufacturing industry development in the 
area is badly expected from the young smallholder farmers. And, 
again any means designed to intervene to enhance farmers 
participation in the industry will be effective if they target the 
young smallholder coffee farmers. Again, Smallholder coffee 
farmer’s family size is positively related to the probability of 
transition to light manufacturing industry. Farmers with more 
family size are more likely transit to light manufacturing industry 
as compared to small family size owners by 1.163486 factor. 
Further, smallholder coffee farmers who has skilled labour 
access, and land access for light manufacturing industry has 
higher likelihood of transition to light manufacturing industry by 
3.50118, and 3.054031 factors respectively. Additionally, as 
farmers cash capital increases by one Birr, likelihood of 
transition to light manufacturing industry increases by 1.000016 
unit. Moreover, awareness is positively related to probability of 
transition to light manufacturing industry. More aware 
smallholder coffee farmers are more likely transit to light 
manufacturing industry as compared to unaware farmers by 
3.732702 factor. From these determining factors we can deduce 
that, the intervention ways to help smallholder coffee farmer’s 
participation on lights manufacturing industry development in 
the area shall target; younger farmer, who has more family size, 
and has access for skilled labour. Additionally, those who has 
land access for light manufacturing industry, higher financial 
capital and awareness about light manufacturing industry. 
 

V. STUDY CONCLUSIONS AND RECOMMENDATIONS. 
5.1. Conclusions from the study. 
           This study concludes majority of smallholder coffee 
farmers needs to remain in farming coffee. Which is good 
inference for sustainability of coffee supply and related outcome 
in the study area. The remaining, 15.04 per cent, need to 
transform their current coffee farming livelihood to light 
manufacturing industry. The figure is appreciable for smallholder 
coffee farmer and agriculture dominated economy as starting 
point. Even if 78 per cent of coffee farmers revealed willingness 
for transition to light manufacturing industry only 7 per cent of 
them deserve financial ability for transition. The divergence of 
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willingness and ability indicates two fact at least. The first fact is 
commitment of smallholder coffee farmer’s transition to light 
manufacturing industry. Which was supported by high 
willingness feedback. The second fact indicates if enabling 
environments will be created coffee farmers are ready for 
transition to light manufacturing industry. Agribusiness product 
is the primary preference of smallholder coffee farmers among 
light manufacturing industry. Their second preference is wood 
product. They prefer metal products as their third options. From 
this fact we can deduce that, any intervention need to enable and 
improve farmers participation on light manufacturing industry 
development will be effective if it consider agribusiness product 
mainly. Wood product, and metal product hierarchically. Coffee 
farmers primary motive for transition to the preferred light 
manufacturing industry is profit making and their second is 
overcoming loss. It implies lights manufacturing industry 
development in the area will have possibility of saving lead 
industrialization. Age of smallholder coffee farmers is negatively 
related to probability of transition need to light manufacturing 
industry. Hence, younger smallholder coffee farmers are more 
likely transit to light manufacturing industry. And, aged 
smallholder coffee farmers are less likely transit to light 
manufacturing industry. As age of smallholder coffee farmer’s 
increase likelihood of transition to light manufacturing industry 
decreases. Hence, participation in light manufacturing industry 
development in the area is badly expected from the young 
smallholder coffee farmers. And, again any means designed to 
intervene these industry development will be effective if they 
target the young smallholder coffee farmers. Once more, 
Smallholder coffee farmer’s family size is positively related to 
the likelihood of transition to light manufacturing industry. 
Farmers with more family size are more likely transit to light 
manufacturing industry as compared to small family size holders. 
Further, smallholder coffee farmers who has skilled labour 
access, and land access for light manufacturing industry have 
higher likelihood of transition to light manufacturing industry. 
Additionally, as farmer’s cash capital increases likelihood of 
transition to light manufacturing industry increases. Awareness is 
positively related to likelihood of transition to light 
manufacturing industry. More aware smallholder coffee farmers 
are more likely transit to light manufacturing industry as 
compared to unaware farmers.  
 
5.2. Recommendations from the study. 
             Majority of smallholder coffee farmers, need to stay on 
coffee farming. The fact is good inference for certainty of coffee 
product supply in the areas for industries need to process the 
product and use coffee as other means of inputs. Again, from the 
fact we can deduce that one possible means of intervention to 
improve the areas smallholder coffee farmer’s livelihood is 
targeting to increase coffee product productivity and coffee price. 
Helping smallholder coffee farmer need to transform in selective 
means is advisable to create enabling environment, to make them 
profitable, aligning their plan with national target and to match 
farmer’s ability lagged behind willingness. The concern of 
intervention to enable farmer’s transition to light manufacturing 
industry will be effective if it target agribusiness product, wood 
product, and metal product hierarchically. If these lights 
manufacturing industry flourished in the area it has possibility of 

saving lead industrialization. As it was evident from the primary 
motive of coffee farmer’s transition to the preferred light 
manufacturing industry is profit making. Followed by 
overcoming loss, personal preference, role of social process and 
physical attributes. In the means to enable farmer’s priority shall 
be given to the way to make them profitable via reducing loss at 
any level. The intervention ways to help or realize farmers 
participation on transformation to lights manufacturing industry 
development in the area shall target younger smallholder coffee 
farmer, who has more family size, and has access for skilled 
labour. Additionally, those who has land access for light 
manufacturing industry, higher capital and awareness about light 
manufacturing industry. 
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1. Questionnaire Survey. 

     Jimma University 

College of Business and Economics 

Department of economics 

Dear Respondent, the purpose of this questionnaire is to collect data for the research entitled, ‟ Sectorial Transition Dilemma of 
Coffee farmers to light manufacturing Industry in Jimma Zone, Ethiopia. The information you provide is set aside confidential and 
used only for research purpose. Your response to the question has significant impact on the quality of data and result. Thus, you are 
politely requested to respond genuinely. Thank you for your cooperation! 

1. Gender: - A. Male B. Female 

2. Marital status: - A. Married   B. Single C. In a relationship   D. Divorced  

3. Age: - ______. 4. Family size; - _____________. 5. Education Level; - ________.   

6. Do you need sectorial transition from coffee farming employment? A. Yes  B.  No 

7. If you need transition from coffee farming how many years it will take? 

 A. In the coming 1 to 3 years.   B. In the coming 3 to 5years.  

 C. In the coming 5 to 10years.  D. More than 10years.  

8. If you have transition need from coffee farming which one of the following choice is your  option?  

 A. Light manufacturing industry. B. Heavy industry.  

 C. Service sector.   D. Others  

9. Do you have sectorial transition need to light manufacturing industry? A. Yes  B. No    

10.  If you don’t have sectorial transition need to light manufacturing industry, which one of  the following is your reason?  

 A. I don’t have willingness to leave coffee farming.  

 B. I don’t have ability to transit to light manufacturing industry.  

 C. I don’t have both ability and willingness to leave coffee farming. 

 D.  I have both ability and willingness, rather I need diversification.  

11. In case you have sectorial transition need to light manufacturing industry, which one of the  following option is your choice? 

 A. Apparel products.   B. Leather products.   C. Agribusiness products  

 D. Wood products.   E. Metal products.  

12. Which one of the following is your deriving motive to the preferred light manufacturing  industry transition?   

 A. Profit making. B. To overcome Loss.  C. Personal preference. 

 D. Role of social process (Social pressure to transit from agriculture).  

 E. Physical attribute (I have unique ability to produce in the new sector). 
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 F. Government incentive (like taxation and others). 

13. Do you have financial capital to invest in light manufacturing industry in cash?  

 A. Yes  B. No 

14. If yes how many capital you have to invest in light manufacturing industry in  cash?  

 ________________________.  

15. If you don’t have capital to invest in light manufacturing industry in cash, do  you have  access for credit? A. Yes 
 B. No 

16. If yes which one of the following is your source? 

 A. Commercial Bank.  B. Development Bank. C. MFI 

 D. Other private Bank specify it; _______________________________.  

17. If yes for question number 15, how many capital you have access to invest in light  manufacturing industry in credit? ______.  

18. Do you have access to capital to invest in light manufacturing industry in other means than  cash or credit?  A. Yes  B. No 

19. If yes for question number 18 which one of the following is your source? 

 A. Ikub. B. Remittance.   C. Selling asset. D. Group association.   

20. Do you have access for Land to invest in light manufacturing industry? A. Yes   B. No 

21. Do you have skilled Labour access to invest in light manufacturing industry?  

 A. Yes   B. No 

22. Do you know the technology to invest in light manufacturing industry? A. Yes    B. No 

23. Do the following infrastructure related factor of production hinder your transition to the  preferred light manufacturing 
industry? A. Yes  B. No  

 A. Energy.      O  O 

 B. Water.      O  O 

 C. Communication.     O  O  

24. Transport distance to production plant in Kilometre; ______. 

25. Do you think you will get input at profitable price in the preferred light manufacturing  industry?  A. Yes 
 B. No 

26. Do you think you will get better price for your product in the preferred light manufacturing  industry? A. Yes 
 B. No 

27. Do you think you will get better market place in the preferred light manufacturing industry,  for your product?  A. Yes  
 B. No 

28. Do you think you will able to produce quality and competitive product in the  market in  the preferred light 
manufacturing industry?    A. Yes   B. No 
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29. Do you have means of promotion access for your light manufacturing industry product? 

 A. Yes   B. No  

30. Do you have awareness about the preferred light manufacturing industry? A. Yes B. No 

31. Do you have related educational background, with the preferred light manufacturing  industry?  A. Yes   B. No 

32. Do you have entrepreneur skill, relevant to the preferred light manufacturing industry? 

 A. Yes   B. No 

33. Do you think the existing social pressure like norm, trust and value will affect your  preferred light manufacturing industry? 
 A. Yes  B. No 

34. If yes for question number 33 how and what will be your action for norm? 

 A. The existing social norm is accept and appreciate, and I will be energetic.  

 B. The existing social norm is not accept and appreciate, and I will  compromise it.  

 C. The existing social norm is not accept and appreciate, and I will not compromise. 

35. If yes for question number 33 how and what will be your action for trust? 

 A. The existing social condition have trust for the sector and I will be energetic.  

 B. The existing social condition have no trust for the sector, and I will compromise it.  

 C. The existing social condition have no trust for the sector, and I will not compromise. 

36. If yes for question number 33 how and what will be your action for value? 

 A. The existing social condition have value for the sector and I will be energetic.  

 B. The existing social condition have no value for the sector, and I will compromise it.  

 C. The existing social condition have no value for the sector, and I will not compromise. 

37. Do you think the preferred light  manufacturing industry will have effect on  your  personal preferences of relative 
valuation of leisure vs. work? A. Yes  B. No  

38. If yes how and what will be your action?  

  A. It will increase my work hour, and I will compromise. 

 B. It will increase my work hour, and I will not compromise. 

 C. It will increase my leisure hour, and I will compromise. 

 D. It will increase my leisure hour, and I will not compromise.  

2. Logistic model goodness-of-fit test.   
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                  Prob > chi2 =         0.6657

            Pearson chi2(378) =       365.70

 number of covariate patterns =       399

       number of observations =       399

Logistic model for CFTD, goodness-of-fit test

. estat gof

 

Source own manipulation using STATA 12, 2018 

 

 

 

 

 

 

 

 

 

 

 

 

3. Correlation matrix of predictor variables.  
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. 

       Value     0.1154  -0.0761   0.0214  -0.0939   0.0177  -0.0126   1.0000

       Commu    -0.0817   0.0378  -0.0355   0.0383   0.0258   1.0000

         Wtr     0.0256  -0.1107  -0.0027  -0.1258   1.0000

       Enrgy    -0.1633   0.0899   0.0508   1.0000

        Trns     0.0103   0.1602   1.0000

     EntrSkl    -0.0861   1.0000

         Tru     1.0000

                                                                             

                    Tru  EntrSkl     Trns    Enrgy      Wtr    Commu    Value

       Value    -0.0355  -0.0312  -0.0513  -0.0402  -0.0171  -0.0723   0.0293   0.0439   0.0813   0.0699   0.1847  -0.0249   0.0241   0.0589

       Commu     0.0269  -0.0161  -0.0635   0.0939   0.0529  -0.0328  -0.0445  -0.0554  -0.0355   0.0015  -0.0552   0.0172  -0.0315   0.0133

         Wtr    -0.0536  -0.0453   0.0422   0.0072  -0.0135  -0.0220  -0.0283   0.0825   0.0172   0.1102   0.1440  -0.0027   0.1072  -0.0130

       Enrgy     0.0664  -0.0372  -0.0449  -0.0079  -0.0247   0.0218  -0.0580  -0.1221  -0.0800  -0.0736  -0.3385   0.0334   0.0611  -0.0527

        Trns    -0.0997  -0.0224   0.0927  -0.1115  -0.0523   0.0707   0.0338   0.0329   0.0423  -0.0032  -0.0055  -0.0520  -0.0733  -0.0151

     EntrSkl     0.0105   0.0997   0.1201  -0.0292  -0.0044   0.1042   0.0125   0.0777   0.0269  -0.1479   0.0342  -0.0050   0.0026  -0.1024

         Tru    -0.0297   0.0575  -0.0668  -0.0491  -0.0511   0.0286   0.0650  -0.0608   0.1835   0.0818   0.0851  -0.0258  -0.0509   0.0640

         Nor     0.0490  -0.0173  -0.1718   0.0696  -0.0440  -0.0216  -0.0584   0.0215  -0.0911  -0.0061   0.0182   0.0735   0.0830   1.0000

         Edu     0.0138   0.0594  -0.0122   0.0304  -0.0787   0.0410  -0.0250   0.0044  -0.1170  -0.0640   0.0335  -0.0606   1.0000

        Awar     0.2627  -0.1668  -0.0585   0.1684   0.0425  -0.1031   0.0877  -0.0519  -0.0650  -0.0383  -0.0161   1.0000

        Tech    -0.0172   0.0100   0.0394  -0.0158   0.0101   0.0882  -0.0142   0.1655  -0.0650  -0.0634   1.0000

       Place    -0.0187   0.0258   0.0093   0.0476   0.0005   0.0129  -0.0789   0.0946  -0.0344   1.0000

         PPE     0.0884   0.0054   0.2413   0.0507  -0.0335   0.0164   0.1115  -0.0746   1.0000

         ACS     0.0161   0.0647   0.1132  -0.0771  -0.0879   0.0805  -0.0841   1.0000

          LS    -0.0091   0.1679  -0.0789  -0.2012   0.1296  -0.0754   1.0000

          LA     0.0641   0.0711   0.0299  -0.0320   0.0368   1.0000

          FS     0.0862   0.0903  -0.0562   0.0452   1.0000

           C     0.5202  -0.1510  -0.0280   1.0000

           S     0.0258   0.0247   1.0000

           A    -0.2791   1.0000

        CFTD     1.0000

                                                                                                                                            

                   CFTD        A        S        C       FS       LA       LS      ACS      PPE    Place     Tech     Awar      Edu      Nor

(obs=399)

. cor

 

 Source own manipulation using STATA 12, 2018 
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       _cons    -4.338065   1.643042    -2.64   0.008    -7.558369   -1.117761

       Value    -.1308353   .4282047    -0.31   0.760    -.9701011    .7084305

       Commu    -.2416283   .6139302    -0.39   0.694    -1.444909    .9616528

         Wtr    -.6897236   .4502228    -1.53   0.126    -1.572144    .1926967

       Enrgy     .6729308   .4264114     1.58   0.115    -.1628202    1.508682

        Trns    -.0736753   .0930634    -0.79   0.429    -.2560762    .1087256

     EntrSkl     .2121363    .419526     0.51   0.613    -.6101195    1.034392

         Tru     .0546063   .4579281     0.12   0.905    -.8429164    .9521289

         Nor     .4899659   .4036025     1.21   0.225    -.3010805    1.281012

         Edu     .0112151   .0664386     0.17   0.866    -.1190022    .1414325

        Awar     1.317132   .4051577     3.25   0.001     .5230378    2.111227

        Tech     .2314482   .4335641     0.53   0.593    -.6183219    1.081218

       Place      .134474   .4231727     0.32   0.751    -.6949292    .9638771

         PPE     1.318014   .7466011     1.77   0.078    -.1452976    2.781325

         ACS     .6574115   .4139804     1.59   0.112     -.153975    1.468798

          LS       1.2531   .4892879     2.56   0.010     .2941133    2.212087

          LA     1.116462   .4673931     2.39   0.017     .2003888    2.032536

          FS     .1514203   .0726693     2.08   0.037     .0089912    .2938495

           C     .0000156   2.41e-06     6.46   0.000     .0000108    .0000203

           S     .5078147   .6658415     0.76   0.446    -.7972105     1.81284

           A    -.0848736   .0178697    -4.75   0.000    -.1198976   -.0498497

                                                                              

        CFTD        Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

Log likelihood = -91.961585                       Pseudo R2       =     0.4556

                                                  Prob > chi2     =     0.0000

                                                  LR chi2(20)     =     153.92

Logistic regression                               Number of obs   =        399

Iteration 5:   log likelihood = -91.961585  

Iteration 4:   log likelihood = -91.961586  

Iteration 3:   log likelihood = -91.966234  

Iteration 2:   log likelihood = -93.149382  

Iteration 1:   log likelihood = -105.76307  

Iteration 0:   log likelihood =  -168.9209  

. logit CFTD A S C FS LA LS ACS PPE Place Tech Awar Edu Nor Tru EntrSkl Trns Enrgy Wtr Commu Value

 

 Source own manipulation using STATA 12, 2018 

 

 

 

 

 

5. Binary Logistic output of determinants of transition dilemma. 
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       _cons     .0130618   .0214611    -2.64   0.008     .0005217     .327011

       Value     .8773623   .3756907    -0.31   0.760     .3790447    2.030801

       Commu      .785348   .4821489    -0.39   0.694     .2357674    2.616017

         Wtr     .5017147   .2258834    -1.53   0.126     .2075996    1.212515

       Enrgy     1.959973    .835755     1.58   0.115     .8497439    4.520768

        Trns     .9289733   .0864534    -0.79   0.429      .774083    1.114856

     EntrSkl     1.236316   .5186668     0.51   0.613      .543286    2.813395

         Tru     1.056125   .4836292     0.12   0.905     .4304533     2.59122

         Nor      1.63226   .6587844     1.21   0.225     .7400182    3.600282

         Edu     1.011278    .067188     0.17   0.866     .8878058    1.151923

        Awar     3.732702   1.512333     3.25   0.001     1.687145    8.258365

        Tech     1.260424   .5464747     0.53   0.593     .5388479    2.948269

       Place     1.143935    .484082     0.32   0.751     .4991098    2.621842

         PPE     3.735993   2.789296     1.77   0.078     .8647649    16.14039

         ACS     1.929791   .7988954     1.59   0.112     .8572934    4.344011

          LS      3.50118   1.713085     2.56   0.010     1.341936    9.134758

          LA     3.054031   1.427433     2.39   0.017     1.221878    7.633421

          FS     1.163486   .0845497     2.08   0.037     1.009032    1.341582

           C     1.000016   2.41e-06     6.46   0.000     1.000011     1.00002

           S     1.661656     1.1064     0.76   0.446     .4505841    6.127826

           A     .9186284   .0164156    -4.75   0.000     .8870113    .9513724

                                                                              

        CFTD   Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval]

                                                                              

Log likelihood = -91.961585                       Pseudo R2       =     0.4556

                                                  Prob > chi2     =     0.0000

                                                  LR chi2(20)     =     153.92

Logistic regression                               Number of obs   =        399

. logistic CFTD A S C FS LA LS ACS PPE Place Tech Awar Edu Nor Tru EntrSkl Trns Enrgy Wtr Commu Value

 

 Source own manipulation using STATA 12, 2018.  
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    Abstract: The aim of the study was to investigate the 
personal factors that affect the uptake of voluntary medical 
male circumcision among the sexually active populations in 
Busia County, Kenya. The study adopted a mixed methods 
research design. The researcher targeted males enrolled in 
three government funded institutions (Bumbe Technical 
Institute, Nangina Youth Polytechnic and Namasali Youth 
Polytechnic) based in Funyula Sub-County which was chosen 
since the predominant community living in this area-the 
Samia, don’t practice male circumcision. Simple random 
sampling technique was applied to select males who were 
issued with questionnaires and included in the final research 
sample. A total of 249 males participated in the research. The 
researcher was able to establish hat personal factors especially 
beliefs and attitudes of the Samia community affected the 
uptake of voluntary medical male circumcision which has been 
rolled out by government and non-governmental institutions 
with the objective of reducing the HIV/AIDs infections in the 
country. 
 

    Index Terms- Male Circumcision, HIV/AIDs, VMMC 

 
Introduction  
Health knowledge level is associated with health literacy, 
which is the capacity to obtain process and understand basic 
health information and services needed to make appropriate 
health decisions (Ratzan & Parker, 2000) as such, it plays an 
important role in disease prevention, for example, the spread of 
HIV and AIDs through the understanding of risks and 
identification of necessary behavioural changes. Closely 
related to health knowledge are behavioural intentions and 
attitudes. A particular behaviour is most likely to occur if a 
person has a strong intention to perform it among other factors 
(Fishbein & Ajzen, 2010). If people believe that performing a 
particular behaviour is a good thing, then they are more 
strongly motivated actually to perform the behaviour than if 
they believe that performing the behaviour is a bad thing. 
Another important construct of personal factor is self-efficacy 
and perceived control. Perceived control is one's perceived 
amount of control over behavioural performance, determined 
by one's perception of the degree to which various 
environmental factors make it easy versus difficult to carry out 
the behaviour. In contrast, self-efficacy is one's degree of 
confidence in the ability to perform the behaviour in the face 
of challenges. According to (Hatzold, et al., 2014), the 
strongest predictor of VMMC uptake is self-efficacy where 

men with high levels of self-efficacy (one’s belief that one can 
make the decision to go for Voluntary Medical Male 
Circumcision (VMMC) were eight times more likely to be 
circumcised that men with low levels of self-efficacy. The 
resesarch therefore among other issues sought to establish 
various attitudes and beliefs among the respondents that could 
influence uptake of (VMMC) such as but not limited to safe 
sex practices, sexual performance perceptions, HIV status and 
fear of infidelity. Similar studies conducted reveal a link 
between personal factors such as fear of reduced sexual 
performance, being HIV positive, long abstinence period and 
fear of pain affecting uptake of VMMC (Rupfutse, Tshuma, 
Tshimanga, Gombe, Bangure, & Wellington, 2014). 

Research Objective 
The research study sought to investigate the personal factors 
that affect the uptake of voluntary medical male circumcision 
among sexually active male populations in Busia County, 
Kenya.  

Research Methodology 
The research study utilized a mixed methods research design. 
The target population was sexually active male population 
aged 20 and 49 years and based in Busia County, Funyula Sub-
County which was purposively selected because its residents 
are mainly Samia who are traditionally a non-circumcising 
community and the rates of HIV infection is relatively high. 
The researcher therefore targeted males enrolled in 3 tertiary 
institutions based in Funyula Sub-County where simple 
random sampling technique was applied to select the males 
who were then issued with questionnaires and included in the 
final research sample. A total of 249 males participated in the 
research. Two focus group discussions were held crucial so as 
to solicit respondents’ attitudes, perceptions and experiences 
with the VMMC program in the region. Interviews were also 
conducted with 8 key informants from government and non-
governmental institutions that are on the forefront matters 
VMMC in the area under study.  
Table 1: Safe Sex and VMMC 

 Frequency Valid Percent 
Strongly Agree 135 54.2 
Agree 34 13.7 
Not Sure 19 7.6 
Disagree 27 10.8 
Strongly Disagree 34 13.7 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8361
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8361


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018                                       580 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8361    www.ijsrp.org 

Table 1: Safe Sex and VMMC 

 Frequency Valid Percent 
Strongly Agree 135 54.2 
Agree 34 13.7 
Not Sure 19 7.6 
Disagree 27 10.8 
Strongly Disagree 34 13.7 
Total 249 100.0 
A majority of the respondents at 54.2% were of opinion that if 
one practiced safe sex they didn’t need to undertake voluntary 
medical male circumcision (Table 1) While it is not guaranteed 
that one would in their lifetime always practice safe sex, it 
would be vital that this personal belief is put in consideration 
while designing communication messages to be used when 
carrying out campaigns to promote VMMC. Similar study by 
(Nyaga, 2015) establishes that frequency of condom use during 
sexual intercourse decreased uptake of VMMC. It is 
imperative therefore that campaign strategists include in their 
messages such males who could lack a motivator to circumcise 
because they practice safe sex by emphasizing other benefits of 
VMMC such as improved sexual performance, hygiene and 
prevention of STIs among other benefits. 

Table 2:  Unsafe Sex and VMMC 

 Frequency Valid Percent 
Strongly Agree 162 65.1 
Agree 34 13.7 
Not Sure 17 6.8 
Disagree 12 4.8 
Strongly Disagree 24 9.6 
Total 249 100.0 

Most respondents at 78.7% were in agreement that if one 
practiced unsafe sex they needed to undertake VMMC with 
65.1% strongly agreeing and 13.7% simply agreeing (Table 2) 
According to (Mbonye, Kuteesa, Seeley, Levin, Weiss, & 
Kamali, 2016) VMMC in a number of African countries is 
being scaled up as a means to provide partial HIV protection 
which could be a reason why most respondents would vouch 
for VMMC especially where they engaged in unsafe sex. 
Communication messages need to clearly outline that 
undertaking VMMC doesn’t guarantee complete protection 
against HIV/AIDS and other sexually transmitted diseases.  A 
key informant from one of the organizations running VMMC 
campaigns had the following to say;  

“Though the response has been good towards VMMC there is 
still a challenge in advocating for safe sex among those who 
get circumcised because there is a misconstrued belief that 
they cannot contract HIV yet condoms are readily available. 
More awareness campaigns need to be held to advocate for 
safe sex even after getting circumcised otherwise we will be 
fighting a losing battle.”  

Table 3:  Monogamy and VMMC 
 Frequency Valid Percent 
Strongly Agree 159 63.9 
Agree 30 12.0 
Not Sure 18 7.2 
Disagree 19 7.6 
Strongly Disagree 23 9.2 
Total 249 100.0 
Most of the respondents at 75.9% were of view that if one was 
in a monogamous relationship then there was no need to 
undertake VMMC with 63.9% strongly agreeing and 12% 
simply agreeing. According to report by Action Catalyst Tools 
(malecircumcision.org, 2017) men in monogamous 
relationships may find themselves in a realm where they may 
not find the benefits of VMMC relevant to their present 
context thus fail to undertake in VMMC as they don’t relate 
with it. It is important therefore to consider reframing 
communication messages targeting such men so as to focus on 
other benefits accruing from VMMC other than HIV 
protection as this may not resonate with men in monogamous 
relationships. 
Table 4: Polygamy and VMMC 

 Frequency Valid Percent 
Strongly Agree 151 60.6 
Agree 13 5.2 
Not Sure 40 16.1 
Disagree 29 11.6 
Strongly Disagree 16 6.4 
Total 249 100.0 
A majority of respondents at 60.6% strongly agreed that if one 
was in a polygamous relationship they needed to undertake 
VMMC. Though men in polygamous relationships are highly 
likely to participate in VMMC the overall objective it seeks to 
achieve of reduce new HIV infections may not be realized. 
(Mojola, 2011) notes that the practice of having multiple 
partners is associated with high risk behavior which though 
may influence uptake of circumcision may not avert HIV 
infections.  Further, (Andersson, Owens, & Paltiel, 2011) note 
that belief in the efficacy of circumcision to provide protection 
among polygamous men may make even condom use less 
likely. Communication messages should clearly explain that 
VMMC only offers partial protection from HIV and therefore 
condoms should always be used when having sexual relations 
with multiple partners. 

Table 5: Sexual Performance Affected by VMMC 

 Frequency Valid Percent 
Strongly Agree 108 43.4 
Agree 21 8.4 
Not Sure 49 19.7 
Disagree 26 10.4 
Strongly Disagree 45 18.1 
Total 249 100.0 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8361
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018                                       581 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8361    www.ijsrp.org 

More than half of the respondents at 51.8% agreed that sexual 
performance was affected if one undertook VMMC with 
43.4% strongly agreeing and 8.4% simply agreeing. 
Considering that a majority of the respondents also reported 
not to be circumcised, there is a possibility that is one of the 
beliefs negatively impacting on them to partake in VMMC. 
The strategy that could be utilized could be using those already 
circumcised to avert this claim that getting circumcised could 
affect sexual performance. A research study by (Lissouba, et 
al., 2011) establishes that a majority of circumcised men report 
to have increased sexual performance after undergoing the 
procedure. Having such testimonials from circumcised men 
could help eliminate such beliefs on decreased sexual 
performance.  
Table 6: HIV/AIDS Infected and VMMC 

 Frequency Valid Percent 
Strongly Agree 157 63.1 
Agree 14 5.6 
Not Sure 31 12.4 
Disagree 24 9.6 
Strongly Disagree 23 9.2 
Total 249 100.0 

A majority of the respondents at 63.1% strongly agreed that 
those already infected with HIV/AIDs didn’t require to 
undertake VMMC. It is critical to examine if this is a factor 
that could contribute to low number of men participating in 
VMMC programs. Fear of HIV tests has been a contributor to 
men shunning VMMC (Mbonye, Kuteesa, Seeley, Levin, 
Weiss, & Kamali, 2016). Communication messages targeting 
men to participate in VMMC should advise them also that free 
HIV testing accompanies the service and that there are 
available support programs for the infected. It should be 
communicated also that regardless of the HIV status, VMMC 
services are available on request even to the infected (MPHS-
Kenya, 2009) as there are other benefits such as personal 
hygiene that come with circumcision. A 26 year old 
respondent from the focus group discussions who had 
undergone VMMC in 2014 had this to say about the 
procedure:  

“When you get to the clinic, you are first of all 
counseled on health issues such as HIV and STIs. 
Then  one  is  taken  through  counseling  on  what  
male circumcision   entails  and  its  advantages.  
After  the counseling session  and if one  is  ready  to  
undergo  MC,  they  are  tested for  HIV and other 
infections.  Those who are found to be unwell are 
then treated for their ailments while those who are 
well are prepared for the surgery.   

Table 7: HIV Free and VMMC 

 Frequency Valid Percent 
Strongly Agree 159 63.9 
Agree 26 10.4 
Not Sure 39 15.7 
Disagree 17 6.8 
Strongly Disagree 8 3.2 

Table 7: HIV Free and VMMC 

 Frequency Valid Percent 
Strongly Agree 159 63.9 
Agree 26 10.4 
Not Sure 39 15.7 
Disagree 17 6.8 
Strongly Disagree 8 3.2 
Total 249 100.0 

A majority of the respondents at 63.9% strongly agreed that 
those who are HIV free should undertake voluntary medical 
male circumcision. One of the key highlights in VMMC 
campaigns is that circumcision reduces HIV infections among 
those who aren’t infected which could explain the high 
awareness among respondents that those who were HIV free 
ought to be circumcised. Clinical trials and observational 
studies have consistently shown relationship of circumcision 
and reduction of HIV acquisition risk among heterosexual men 
(Semeere, Bbaale, Kigozi, & Coutiho, 2016). In addition to 
reducing HIV infections, communication messages targeting 
uncircumcised men need to include persuasion aspects such as 
other benefits accruing from circumcision so as to increase the 
numbers of men participating in the VMMC programs. 

Table 8: Personal Hygiene and VMMC 
 

Frequency 
Valid 

Percent 
Strongly Agree 75 30.1 
Agree 14 5.6 
Not Sure 70 28.1 
Disagree 53 21.3 
Strongly Disagree 37 14.9 
Total 249 100.0 

A majority of the respondents at 36.2% weren’t aware that 
VMMC improved personal hygiene; 14.9% strongly disagreed 
while 21.3% disagreed. A good number too at 28.1% were not 
sure if VMMC improved personal hygiene or not. Only 30.1% 
of the respondents were highly aware that male circumcision 
improved hygiene. This is a strategic benefit that ought to be 
embedded in persuasion messages to get more men to 
participate in VMMC programs. Post circumcision research 
studies reveal that one key factor that could increase uptake of 
VMMC is penile hygiene (Hermann-Roloff, Otieno, Agot, 
Ndinya-Achola, & Bailey, 2011) 

Table 9: VMMC Prevention of Cervical Cancer  
 

Frequency 
Valid 

Percent 
Strongly Agree 88 35.3 
Agree 29 11.6 
Not Sure 51 20.5 
Disagree 40 16.1 
Strongly Disagree 41 16.5 
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Table 9: VMMC Prevention of Cervical Cancer  
 

Frequency 
Valid 

Percent 
Strongly Agree 88 35.3 
Agree 29 11.6 
Not Sure 51 20.5 
Disagree 40 16.1 
Strongly Disagree 41 16.5 
Total 249 100.0 
Though a good number of the respondents at 46.9% were in 
agreement that VMMC reduces a woman’s chance of getting 
cervical cancer with 35.3% strongly agreeing and 11.6% 
simply agreeing, there were those who seemingly didn’t know 
about this for sure at 20.5% while 32.6% had no idea that 
VMMC reduced cervical cancer. A similar study by (Hatzold, 
et al., 2014) indicates that knowledge on VMMC prevention of 
cervical cancer in women is a motivator to uptake of VMMC 
though some males didn’t know this. This knowledge can be 
applied to secondary audiences such as men’s spouses who can 
be crucial in encouraging their partners to be circumcised if 
they understand this inherent benefit of their men getting 
circumcised.  
Table 10: Infidelity and VMMC 

 Frequency Valid Percent 
Strongly Agree 114 45.8 
Agree 32 12.9 
Not Sure 28 11.2 
Disagree 32 12.9 
Strongly Disagree 43 17.3 
Total 249 100.0 

A majority of the respondents at 58.7% expressed fear of 
partner infidelity during the 6 week healing period. Having 
such doubts could negatively affect uptake of VMMC, 
research studies have established infidelity fears as a reason 
why most men refuse to get circumcised. (Evens, Lanham, 
Hart, Loolpapit, Oguma, & Obiero, 2014) in their study for 
instance found out that both men and women expressed fear 
that their partners would be unfaithful during the 6 weeks of 
medically advised abstinence. This can only be addressed by 
engaging couples in pre-counselling activities to ensure that 
they hold each other accountable and adhere to the 
stipulations. 

Table 11: Correlations between Personal Factors 
and VMMC 
  

VMMC 
Personal 
Factors 

VMMC Pearson 
Correlation 1 .437** 

Sig. (2-tailed)  .001 
N 249 249 

Personal 
Factors 

Pearson 
Correlation .437** 1 

Sig. (2-tailed) .001  
N 249 249 

**. Correlation is significant at the 0.01 level (2-
tailed). 

A correlation analysis was conducted to establish the degree of 
linear association between personal factors and uptake of 
VMMC. The results shown in Table 11, Indicate that the 
Pearson correlation coefficient is (r=0.437, p=0.001), revealing 
a positive significant linear relationship between personal 
factors and uptake of VMMC since P<0.05. If respondents are 
highly aware of how various personal factors contributed 
positively to their wellbeing then they are likely to undertake 
VMMC. According to (Hatzold, et al., 2014), the strongest 
predictor of VMMC uptake is self-efficacy and that men with 
high levels of self-efficacy (one’s belief that one can make the 
decision to go for VMMC) were eight times more likely to be 
circumcised that men with low levels of self-efficacy.  

Table 12: Correlation between Education and 
Personal Factors affecting uptake of VMMC 
  Personal 

Factors Education 
Personal 
Factors 

Pearson 
Correlation 1 .339** 

Sig. (2-tailed)  .000 
N 249 249 

Education Pearson 
Correlation .339** 1 

Sig. (2-tailed) .000  
N 249 249 

**. Correlation is significant at the 0.01 level (2-
tailed). 

A correlation analysis was conducted to establish the 
association between education level and personal factors 
affecting uptake of VMMC. The results shown in Table 12, 
Indicate that the Pearson correlation coefficient is (r=0.339, 
p=0.000), revealing a positive significant relationship between 
education level and personal factors affecting uptake of 
VMMC since P<0.05. Low knowledge levels in various 
personal factors are likely to negatively affect uptake of 
VMMC and vice versa. It is imperative therefore, that when 
designing messages, education background of respondents is 
taken in consideration so that messages are designed in a 
simple way that effectively communicates. 
 
Conclusion  
The study concluded that uptake of VMMC was directly 
influenced by the beliefs and attitudes of the male population 
being studied. Beliefs such as sexual performance 
enhancement, protection from HIV/AIDs infections, and fear 
of partner infidelity among other personal factors affected 
uptake of VMMC depending on the understanding and 
knowledge level of the man; for instance if a man believed that 
their sexual performance would be compromised then there 
was high resistance to undertake male circumcision and vice 
versa. Addressing various attitudes and beliefs while designing 
campaign messages would help alleviate baseless fears that 
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hinder men from non-circumcising communities to participate 
in VMMC and increase its uptake.  
 
Recommendations  
Campaign messages need to address various attitudes and 
beliefs that could hinder uptake of VMMC among the non-
circumcising communities so as to increase its uptake. VMMC 
campaign messages ought to be designed in a simple way that 
effectively communicates while considering the different 
recipients diverse backgrounds.  

The media similarly needs to shift from awareness campaigns 
strategy to informative and persuasive campaigns strategy so 
as to increase uptake of VMMC. There is need to engage the 
media to provide the society with the correct information about 
VMMC. Information is power and will be vital in eliminating 
attitudes and beliefs that prevent men from participating in 
VMMC programs. 
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Abstract-The study focused on the effect of leadership development activities on employee retention in multinationals with special 
reference to Unilever Kenya Limited. The specific objectives were: to investigate the effect of coaching on employee retention at 
Unilever Kenya Ltd; to find out how personal development planning affect employee retention at Unilever Kenya Ltd; to determine 
the effect of action learning on employee retention at Unilever Kenya Ltd; to establish the impact of international assignments on 
employee retention at Unilever Kenya Ltd. The study was anchored on three theories: Herzberg theory, human capital theory and 
expectancy theory. The study employed a descriptive design that described characteristics of a population under study and causal 
research design was employed to determine the effect of leadership development activities on employee retention. From the findings, 
coaching (β=0.248, p=0.001<0.05) had positive and significant effect on employee retention. Personal development planning 
(β=0.115, p=0.010<0.05) had a positive and significant influence on employee retention among Multinational enterprises.  Action 
learning (β=0.354, p=0.001<0.05) had direct and significant effect on employee retention among Multinational enterprises.  
International assignments (β=0.014, p=0.013<0.05) had direct and significant influence on employee retention among Multinational 
enterprises. The study concludes that coaching has influence on employee retention at Unilever Kenya Ltd. Personal development 
planning has influence on employee retention at Unilever Kenya Ltd. Action learning has influence on employee retention at Unilever 
Kenya Ltd. International assignments have significant influence on employee retention at Unilever Kenya Ltd. The study recommends 
that all Multinational enterprises in Kenya should increase in investment in leadership development activities in order to retain 
employees. 
 
Index Terms- Coaching, development, leadership, multinationals and retention 

I. INTRODUCTION 
Leadership development is the process of changing an organization, its employees, its stakeholders, and groups of people within it, 
using planned and unplanned learning in order to achieve and maintain a competitive advantage for the organization (Jehanzeb & 
Bashir, 2013). As businesses continually apply new technologies, new business growth models, and new market strategies, the 
workforce ‘s up-skilling becomes constant and continuous. Understanding strategies to talent retention and development can help 
foreign companies to be successful especially those operating in the African marketplace. Leadership is to the twenty first century 
what management was to the twentieth (Joel, 2016). As more research and training programs are conducted that address leadership, it 
becomes imperative for professionals to continually redefine and expand their understanding of leadership. 
 
Leaders' capacity is mission‐critical in many organizations today. However , the business challenge is a struggle for most of them. 
Part of the reason is that current leadership development activities fail to create employee ownership and do not necessarily retain 
talented employees, and many senior leaders have little confidence in their organization's leadership development programs (Joel, 
2016). 
On the process perspective, talent management includes recruiting, developing and retaining people within the organization. In the 
whole process, Björkman, Ehrnrooth, Mäkelä, Smale and Sumelius (2013) claim the retention as the final struggle of the talent war, 
aiming to take measures to encourage employees to remain in the organization for the maximum period of time. Talent leaving is 
harmful to a company's productivity because costs of attrition are high. 
 
Retention of staff is a major component of talent management and an organization’s retention strategy needs to have information why 
people leave the organization. As organizations continue to pursue high performance and improved results through development, they 
are taking a holistic approach to leadership development (Njoroge, 2012). Employee retention is a voluntary move by an organisation 
to create an environment which engages employees for long term (Vasquez, 2014). Or rather it is an obligation to continue to do 
business or exchange with a particular organization on an ongoing basis. Retention is customer liking, identification, commitment, 
trust, readiness to recommend, and repurchase intentions, with the first four being emotional-cognitive retention constructs, and the 
last two being behavioral intentions. According to Aguenza and Som (2012) retention is driven by several key factors, such as 
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organizational culture, strategy, pay and benefits philosophy and career development systems.  Leadership development activities are 
a crucial tool in building and retaining new knowledge, skills, and abilities of talented employees. Leadership development activities 
are defined as demanding assignments that expand the capacity of employees to perform leadership roles in the future (Björkman & 
Mäkelä, 2013). These activities are typically novel and challenging, associated with problems to overcome, difficult decisions to be 
made and conflicts to be solved (Van Velsor, McCauley & Ruderman, 2010). Leadership development activities involve a variety of 
developmental undertakings such as international assignments, cross-national mentors, global rotational programs, and involvement in 
global teams (Beechler & Javidan, 2007). 
 
The importance of leadership development activities has been widely acknowledged by both scholars and practitioners (Altman & 
Shortland, 2008). Studies have investigated perceptions of employees regarding developmental activities (Kuvaas, 2008). Yet, there is 
a clear distinction between intended (that is. the activities formulated by HR managers and senior management) and implemented (that 
is. as experienced by the employees) developmental activities. Experienced business leaders who are capable of running global 
organizations are in demand around the globe. There is a need to strike the right balance between an emphasis on performance 
(involving expectations of consistently high quality execution) and development (involving exposure to challenging new learning 
experiences). One example of an integrated approach for leadership development has been proposed by the Centre for Creative 
Leadership (CCL). The 70-20-10 rule for leadership development focuses on how executives learn, grow and change over the course 
of their careers. CCL found that effective development happened when 70% of the development strategy was devoted to challenging 
assignments, 20% to developmental relationships and 10% to coursework and training. While this model will not apply to all 
businesses, it is helpful to think about tailoring leadership strategies to the business context. The implementation of a coherent 
leadership strategy is crucial to the development of a robust leadership pipeline. Employees, directors, and shareholders must hold 
management teams accountable for developing future leaders internally if the company is going to excel in this capacity (Bush, 2012). 
 
This study is basically about how the various leadership development activities influence employee retention in multinationals. 
Unilever Kenya is a multinational with operations in many countries in the world. The data presented was collected by issuing of 
questionnaires to 139 respondents. The objective of the study is to provide basis for validation of  the leadership activities in 
multinational enterprises in Kenya. 
 

II. STATEMENT OF THE PROBLEM 
One key issue that many organizations wrestle with is whether high-potential employees regard leadership development practices as a 
benefit to their career and promotion opportunities. Another issue of concern for many organizations is whether high-potential 
employees respond to leadership development practices with positive attitudes and essential loyalty to the organization.  Organizations 
spend millions of shillings investing in their top performers with the aim of motivating them to have a lasting employment relationship 
with them. As such, there is need to establish whether employees undergoing various leadership activities like coaching, international 
assignment, personal development planning and action learning stay longer in the organization or employees view leadership activities 
like any other HR processes (Björkman et al., 2013; Chami-Malaeb & Garavan, 2013). This study investigated how leadership 
development activities affect employee retention in Multinationals in Kenya and limited itself to coaching, personal development 
planning, action learning and international assignments. 
 

III. OBJECTIVES OF THE STUDY 
The general objective of the study was to establish the influence of leadership development activities on employee retention in 
multinationals in Kenya a case of Unilever Kenya Limited. 
The specific objectives include; 

(i) To establish the influence of coaching on employee retention at Unilever Kenya Ltd. 

(ii) To assess the influence of personal development on employee retention at Unilever Kenya Ltd. 

(iii) To determine the influence of action learning on employee retention at Unilever Kenya Ltd. 

(iv) To establish the influence of international assignments on employee retention at Unilever Kenya Ltd. 
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IV. RESEARCH QUESTIONS 
The study was guided by the following research questions; 
 

(i) How does coaching influence employee retention at Unilever Kenya Ltd? 

(ii) What is the influence of personal development planning on employee retention at Unilever Kenya Ltd? 

(iii) To what extent does action learning influence employee retention at Unilever Kenya Ltd? 

(iv) How do international assignments influence employee retention at Unilever Kenya Ltd? 

V. METHODOLOGY 
The study employed both descriptive and causal research designs. Descriptive designs are used in preliminary studies to allow 

researchers to gather information, summarize, present and interpret for the purpose of clarification (Orodho, 2004). 
The target population comprised of all the employees in Unilever Kenya which totaled to 560. The employees in Unilever were further 
divided into management staff and non-management staff. The interest in this population was driven by the fact that Unilever was 
seen as a great organization in which employees were developed and given some of the best opportunities and as such most companies 
in Kenya were known to poach talent from the organization. The study adopted two sampling techniques, stratified sampling 
technique and simple random sampling. In stratified sampling technique, the population was grouped into strata which was in terms of 
senior, middle level and junior staff at the Unilever Kenya Limited. Grouping respondents into strata ensured that respondents of 
homogenous attributes are researched by the study (Yin, 2013). 
 
The study used primary data for analysis. Primary data was obtained by the use of a structured questionnaire. Descriptive statistics 
were used to analyze the quantitative data where frequency counts, means and percentages were computed. Multiple Regression was 
computed to test for significance of relationships among the independent variables (Coaching; Personal development planning; Action 
Learning and International Assignments) and the dependent variable (Employee Retention). The study findings were presented in 
tables and figures. 
 

VI. RESULTS AND DISCUSSION 
During data collection, 139 questionnaires were prepared and distributed to respondents by the researcher. However, 104 
questionnaires were dully filled and returned to the researcher. This gave a response rate of 74.8%. According to Babbie (2010), a 
response rate of over 70% is sufficient for presentation of the findings. Hence, a reliable response rate supported the current study.  

From the findings, most of the respondents 51% were male while 49% were female. Because there was significant difference 
between the male and the female respondents, it can be deduced that gender equality was enhanced in the study hence balanced 
opinions were sought from respondents. 

 
Majority of respondents 37.5% were middle managers, 33.7% were senior managers while 28.8% were junior staff. Since most of 

the respondents were in managerial positions, it can be concluded that they had relevant information in regard to how leadership 
development activities affected employee retention in multinationals in Kenya a case of Unilever Kenya Limited. 

 
 
 

Majority of respondents 39.4% had worked in thenorganization for 10-15 years, 33.7% for 5-10 years, 16.3% for 0-5 years and 10.6% 
for over 15 years. Since majority of the respondents have been in the studied organization for a relatively longer period of time, it can 
be concluded that they were knowledgeable and informed on the study.   Moreover, the findings  indicate that majority of respondents 
84.6% had bachelors’ degrees, 10.6% had master’s degrees while 4.8% had diplomas. Thus, respondents were learnt and therefore 
effectively read and interpreted research questions as sought by the study.  
 
i). Coaching 
 
The study wanted to find out from the repondents the extent to which coaching influences employee retention in Kenya MNCs. 
Coaching was an important technique to improve performance with mean of 3.82 and standard deviation of 1.06. Coaches 
communicated the changes that needed improvement with mean of 3.83 and standard deviation of 0.893. Coaching improved 
individual outcomes leading to higher retention rate with a mean of 4.05 and standard deviation of 0.824.  
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Table 1. Coaching 
Statement Mean Std. Dev 
Coaching is an important technique to improve performance 3.82 1.06 
Coaches communicate the changes that need improvement 3.83 .893 
Coaching improves individual outcomes leading to higher retention rate 4.05 .824 

Coach networks helps staff gain expertise knowledge  3.64 .763 
Coaching creates role models that leads to retaining staff at Unilever 3.67 .743 

 
Coaching influenced employee retention to a large extent (76.9%). According to Gormley (2014), executive coaching is valuable in 
helping leaders make sense of their assessment data, putting together an actionable development plan, implementing the plan and 
providing support and follow-up assessment of behavioral change  
 
Qualitative analysis was done where recurring themes or patterns were identified. Respondents were requested to indicate some of the 
benefits they got from coaching. From respondents, respondents said that coaching sharpened their skills, enhanced their personal 
development and resulted into learning. Majority of the respondents reported that coaching improved their individual performance 
besides helping them to identify work related challenges and solutions.  To some respondents, coaching grew their expertise resulting 
into retention while at the same time strengthening employer brand. 
 
The study sought further to determine whether respondents would still consider leaving Unilever after undergoing the coaching 
program.  Respondents offered different views but majority of them would not be willing to leave. For some respondents who said 
they would leave, it was established that this would only be backed by availability of opportunities for growth. Other respondents 
would consider leaving Unilever only when the company runs out of opportunities to accommodate development. Some other 
respondents would stills consider leaving Unilever once they were fully satisfied with contribution to company.  
 
Table 2. Extent of Influence of Coaching on Employee Retention 
 Frequency Percentage 

Not at all 2 1.9 
Little Extent 6 5.8 
Moderate Extent 16 15.4 
Large Extent 80 76.9 
Total 104 100.0 

 
 
 Qualitative analysis was done where recurring themes or patterns were identified. Respondents were requested to indicate 
some of the benefits they got from coaching. From respondents, respondents said that coaching sharpened their skills, enhanced their 
personal development and resulted into learning. Majority of the respondents reported that coaching improved their individual 
performance besides helping them to identify work related challenges and solutions.  To some respondents, coaching grew their 
expertise resulting into retention while at the same time strengthening employer brand. 
 
ii) Personal Development Planning 
 
Table 3. Personal Development Planning 

Statement Mean Std. Dev 
Our personal development planning tool assesses staff competences at Unilever  3.82 .688 
The personal development planning is used by staff for decision making 3.67 .743 
Our individual training program reflects personal development planning 3.65 .952 
Our personal development planning serves a motivational factor 3.83 .371 
The personal development planning provide feedback on what interest’s staff at Unilever 3.63 .474 
Personal development of employees plays a big role in motivating them to stay 3.67 .743 
Our personal development planning aides in making behavioural changes 3.70 1.25 

 
Personal Development Planning tool assessed staff’ competences at Unilever with mean of 3.82 and standard deviation of 0.688. 
Personal development planning was used by staff for decision making with mean of 3.67 and standard deviation of 0.743. The 
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individual training program reflected personal development planning with mean of 3.65 and standard deviation of 0.952. The personal 
development planning served as a motivational factor with a mean of 3.83 and standard deviation of 0.371. The personal development 
planning provided feedback on what interested staff at Unilever with mean of 3.63 and standard deviation of 0.474. Personal 
development of employees played a big role in motivating them to stay with mean of 3.67 and standard deviation of 0.743. The 
personal development planning aided in making behavioral changes with a mean of 3.70 and standard deviation of 1.25. 
 
The study sought to find out the extent which personal development planning affected employee retention. 
 
Table 4.  Extent of Influence of Personal Development Planning on Employee Retention 
 Frequency Percentage 

Not at all 1 1.0 
Little Extent 3 2.9 
Moderate Extent 18 17.3 
Large Extent 80 76.9 
Very Large Extent 2 1.9 
Total 104 100.0 

The findings generally indicate that personal development affected employee retention to a large extent (76.9%). The findings are 
consisted with those in Table 4.5 where all means were over 3.5 implying that respondents agreed that personal development planning 
influenced employee retention. Garg (2014) indicated that personal development of employees plays a big role in motivating them to 
work and achieve organizational goals.  
Thematic analysis was done where recurring themes or patterns were identified. The study sought to investigate whether respondents 
were comfortable with the personal development planning at Unilever, and why they felt so. Most of the respondents were satisfied 
and therefore comfortable with personal development planning at Unilever on the basis that the framework and career path was clear 
and flexible to accommodate what they endeavored to achieve. Other respondents however were not comfortable with personal 
development at Unilever because of the fact that the action outlined in the development plan were not always followed throughout and 
implemented by both the individual and the company.  

iii) Action Learning 

   Table 5 Action Learning 
Statement Mean Std. Dev 
Through action learning executives of Unilever share their experiences  3.83 .371 
Action learning combines work tasks with learning components is popular at Unilever 3.80 1.11 
At Unilever we work in groups to gain special skills from each other 3.75 1.06 
Action learning has made staff more sensitivity to others 3.99 .818 
Our intellectual curiosity has been stimulated 3.86 .941 
Action learning approach helps staff develop competences as they get to leadership roles 3.83 .361 
The process builds upon each person's independence as they gain experience 3.60 1.11 

 
 

Through action learning executives of Unilever shared their experiences with mean of 3.83 and standard deviation of 0.371. Action 
learning combined work tasks with learning components popular at Unilever with mean of 3.80 and standard deviation of 1.11. At 
Unilever, respondents worked in groups to gain special skills from each other with mean of 3.75 and standard deviation of 1.06. 
Action learning had made staff more sensitivity to others with mean of 3.99 and standard deviation of 0.818. The intellectual curiosity 
of respondents had been stimulated with mean of 3.86 and standard deviation of 0.941. Action learning approach helped staff develop 
competences as they got to leadership roles with mean of 3.83 and standard deviation of 0.361. 

 
The study assessed the extent which action learning affected employee retention at Unilever Kenya Limited. 
 
Table 6 Extent of Influence of Action Learning on Employee Retention 

 Frequency Percentage 
Not at all 2 1.9 
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Little Extent 18 17.3 
Moderate Extent 1 1.0 
Large Extent 82 78.8 
Very Large Extent 1 1.0 
Total 104 100.0 

 
 

Action learning influenced employee retention to a large extent (78.8%). Joel (2016) noted that action learning has quickly emerged as 
one of the most powerful and effective tools employed by organizations worldwide to develop and build their leaders.  
 
The study investigated the challenges encountered in working as a group so as to bring special skills and competences. From the 
findings, majority of respondents cited different geographical locations and insufficient commitment from all group members. It was 
further established that   individual priorities overshadowed group responsibilities and this was driven by individual assessment. There 
were also no group performance management criteria.  When it came to teaming up together, the study sought to determine whether 
everyone shared their individual experiences within the team freely and why. From the findings, most of the respondents agreed 
suggesting that most group members worked in projects with clear objectives. 
 
iv) Internal Assignments 
The findings on how international assignments affected employee retention 
 
     Table 7. Internal Assignments 

Statement Mean Std. Dev 
International assignments are a means to transferring knowledge at Unilever 4.17 1.06 
International assignments are used by Unilever for leadership development. 3.69 1.12 
The assignments are meant for socialization of both expatriate with local staff 4.15 .693 
International assignments help in integrating corporate cultures of staff 3.66 1.60 
Sharing knowledge amongst staff acts a motivation for Unilever employees 4.01 .824 
International assignments help in individual career advancement making them stay 3.76 1.38 
Employees with international experience are retained at Unilever 3.74 1.37 

 
The findings suggests that international assignments were a means to transferring knowledge at Unilever with mean of 4.17 and 
standard deviation of 1.06. International assignments were used by Unilever for leadership development with a mean of 3.69 and 
standard deviation of 1.12. The assignments were meant for socialization of both expatriate with local staff with mean 4.15 and 0.693. 
International assignments helped in integrating corporate cultures of staff 3.66 and standard deviation 1.60. Sharing knowledge 
amongst staff acted a motivation for Unilever employees with a mean of 4.01 and standard deviation of 0.824. International 
assignments helped in individual career advancement making them stay with mean of 3.76 and standard deviation 1.38. Employees 
with international experience were retained at Unilever with mean of 3.74 and standard deviation of 1.37. 
 
The findings on the extent which international assignments affected employee retention 
 
 
 

 
Table 8. Extent of Influence of International Assignments on Employee Retention 

 Frequency Percentage 

Not at all 7 6.7 
Moderate Extent 3 2.9 
Large Extent 81 77.9 
Very Large Extent 13 12.5 
Total 104 100.0 
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International assignments influenced employee retention among Multinational enterprises by a large extent (77.9%). Collings (2014) 
state that one of the greatest changes to global staffing practices over the past two decades has been the dramatic rise of international 
assignments as a means to transfer knowledge where it needs to go.  

 
The study examined the international assignments that respondents had undertaken. From the findings, several respondents had 

undertaken international assignments. One respondent cited an international assignment in Vietnam while another respondent gave an 
international assignment attended in Egypt. It was noted that during the international assignment in Egypt, respondents were learnt 
about pre-sale model which was latter rolled out in Kenya. Other respondents attended leadership development international 
assignments that enhanced their leadership skills and abilities. Respondents were asked whether they were satisfied with the 
international assignment. Majority of respondents were indeed satisfied since most of the assignments according to respondents were 
in line with their roles and even broadened their knowledge on route to market (RTM). A vast majority of respondents were happy 
with assignments and therefore welcomed many more of such assignments. Respondents were further asked to indicate whether they 
were contemplating leaving Unilever, in the next 2 years. From the findings, most of the respondents would not consider leaving 
Unilever on ground that they would like to impact on people, the public and East Africa as a whole. Some other respondents noted that 
if such an opportunity presented itself, then they would leave. 

VII. CONCLUSION 
The study concludes that coaching has significant influence on employee retention. Coaching influenced employee retention to a large 
extent. Coaching improved individual outcomes leading to higher retention rate. The study also concludes that personal development 
planning has significant effect on employee retention. Personal development affected employee retention to a large extent. The 
personal development planning served as a motivational factor. Personal development planning tool assessed staff’ competences at 
Unilever. The personal development planning aided in making behavioral changes. The study further concludes that action learning 
has significant influence on employee retention. Action learning influenced employee retention to a large extent. Action learning made 
staff more sensitive to others.  The intellectual curiosity of respondents had been stimulated. The study concludes that international 
assignments had significant effect on employee retention. International assignments influenced employee retention to a large extent. 
International assignments were a means to transferring knowledge at Unilever. The assignments were meant for socialization of both 
expatriate with local staff. Sharing knowledge amongst staff acted a motivation for Unilever employees. Since coaching, action 
learning, personal development planning and international assignments had positive and significant effect on employee retention, the 
study recommends that all Multinational enterprises in Kenya should increase in investment in the activities in order to retain 
employees.  
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1. Overview 

All modern economies benefit from efficient, stable and fair financial markets. In Ethiopia, although it is still emerging, the 

banking sector makes a vital contribution to the rest of businesses and households to finance investment and savers to manage 

their finances over their lifetime. In times of unstable markets, on the other hand, one of the biggest concerns for depositors is the 

safety of bank deposits should there bank fail. In times of rainy days almost all states devised rules which provide a safety net for 

depositors if banks fail. In this regard, the primary purpose of states is to give priority to maintain and restore confidence and 

proper functioning of the financial sector. States should commit to take all the necessary measures to protect the deposits of 

individual savers. States should advocate the intention of the interested parties to bring forward urgently an appropriate proposal 

to promote convergence of deposit guarantee schemes. Therefore states should try to devise a proper mechanism to address the 

issues of depositors’ protection. Financial instability, to the extent that it disrupts these functions, has a demanding effect on the 

wider economy. In particular, the failure of a bank would leave customers, individuals or businesses, unable to access savings, to 

raise finance or to meet obligations. A single bank failure, though rare and often isolated, has the potential to spread to other parts 

of the financial system through the effect on consumer confidence, through the inter-bank lending market, or other channels. This 

in turn, can have knock on effects for the wider economy. In short, the failure of a bank can involve greater and more widespread 

costs to the economy than that of a non-financial firm of similar size. So, the ascertainment of depositors’ protection is an integral 

part of the measures that must be taken to ensure the stability of banks and then in turn protecting depositors. 

 

Key Words: Depositors’ Protection; Financial Stability; Receivership; Too Big to Fail 

 

2.  Meaning of Depositors’ Protection 

The concept of depositors’ protection is not directly defined under Ethiopian laws. However, the definition part of proclamation 

number 592/2008 reveals the fact that the very essence and existence of banks always presupposes the existence of deposits to be 

collected from depositors. That is why the proclamation defined banking business as ‘a business which inter alia, includes 

activities of receiving funds from the public.’1 Unlike the banking business proclamation however, the commercial code of 

Ethiopia tries to define ‘bank deposits’ or the ‘deposit of fund contract’. Accordingly, it states that, the contract of deposit of fund 

renders the bank the owner of the funds deposited, irrespective of the mode of deposit (this in a way acknowledges the types of 

deposits too).2 The cumulative reading of the above laws indirectly conveys the meaning that depositors’ protection refers to the 

various measures (policies, procedures and standards) of protection which is extended to bank deposits or the interest of 

depositors of funds in banks.  

                                                             
1 Article 2 (a and b) of the the Banking Business Proclamation No. 592/2008. 
2 Article 896 of the Commercial Code of Ethiopia 1960. 
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It would not be wrong, however, if one concludes that every attribute of a banking business has a direct or an indirect implication 

on the interest of its depositors. The relationship between a bank and its customer begins when the customer deposits money in 

the safety of the hands of the bank. This action automatically creates a debtor and creditor relationship as between the bank and its 

customer in which the bank becomes the debtor and the customer becomes the creditor.  

Thus, as a debtor it is the immediate obligation of the bank to take care of the deposit put at its custody (or disposal so long as the 

money stays in the bank) in particular and the various interests of the depositing customer in relation to the deposit in general. 

Banks are expected to follow policies, procedures and standards that are destined to preserve their deposits intact to sustainably 

pursue their day to day banking business or be able to duly honor the right of customers to withdraw their money up on demand.  

The coloration is that if a bank cannot adopt policies and procedures to preserve it cash or liquidity intact, it will not be able to 

honor its duty of paying to its depositors up on demand and if it repeatedly fails to do so the fiduciary relationship and popular 

confidence owed from the depositing public towards this bank will be eroded, which is a notorious push factor to the bank out of 

the market and an immediate ground for ignition of receivership. Therefore, the ascertainment of various schemes that guarantee 

depositor protection should be seen as a question of survival for the viable existence of the banks themselves. 

 

3. The Principle of Depositors’ Protection in the Ethiopian Banking Sector 

The following are the major available principles of depositors protection envisaged under Ethiopian law: 

 

3.1 Deposit Insurance Fund 

Being pursuant to proclamation No. 591/2008 (the National Bank Establishment Proclamation), if the need arise, the ‘deposit 

insurance fund’ is to be established in accordance with the regulation to be issued by the Council of Ministers.3 Moreover, to 

make sure the better implementation of the deposit insurance fund the national bank is vested with the power to establish and 

manage the deposit insurance fund.4 The proper implementation and establishment of an explicit scheme of deposit insurance has 

a direct implication on depositors’ protection in that it provides a means of payment to customers of a bank during a bank failure. 

As its name implies it is one form of insurance where by each bank subscribes an insurance policy on behalf of each deposit it 

accepts from the public.  

Then, whenever a bank loses its ability to duly repay what has been deposited by a customer up on the demand of a customer, it 

will be the duty of the deposit insurer to cause payment of the required amount to the depositor that has opened an account and 

deposited the money in the bank that has failed to cause payment in the first place. Thus, deposit insurance fund is a curative (not 

preventive) measure taken by a prudent banker to safeguard the safety of the interests of its depositors in case the bank is unable 

to honor its promises for what so ever reason. Taking this opportunity, the writer wants to mention that, though deposit insurance 

fund is recognized by law, it is yet to be established in the Ethiopian banking sector. I believe with the possible influx of foreign 

banks in to the banking business arena (currently banking is not allowed to foreigners in Ethiopia) which is expected to 

exacerbate competition with domestic banks and create a push factor for bank failure, I hope the council of ministers will cause 

use of its delegated legislative power to issue a directive which establishes the deposit insurance fund in Ethiopia. 

In addition to this, the proclamation also deal with another dimension of regular insurance in that it orders a bank, before it 

commences its operation, to have an insurance policy for possible fire and other perils, burglary and theft, fidelity and so on in 

relation to cash and other valuables in its premises and transit.5 The above provision expressly reveals that the laws extend 

protection to the depositors by forcing the banks to insure the funds they have collected from the public.  

 

                                                             
3 Article 2(4) of the National Bank of Ethiopia Establishment Amendment Proclamation No.  591/2008. 
4 Article 5 (18) of Proclamation No. 591/2008. 
5 Article 9 (7) of the NBE Directive No. SBB/39/2009. 
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3.2 Liquidity Requirement 

The existence of the liquidity requirement in the Ethiopian banking sector is the main expression of depositors’ protection under 

Ethiopian laws. As it can be inferred from the naming itself every bank is at duty to maintain certain amount of cash as a reserve. 

Accordingly, directive Number SBB/15/96 state that the term ‘liquid assets’ includes deposits held in OECD currencies and 

payable by banks of OECD countries and in such other currencies as may be approved by the National Bank as well as securities 

issued by OECD countries denominated in currencies of such countries with tenures as indicated under article 16 (2 (b), 3-5) of 

proclamation number 84/94.6  

In order not to infringe depositors non-negotiable interest to demand withdrawal at any time and to avoid pay out delays for the 

sum of demand (current) deposits, saving deposits and time deposits and similar liabilities with less than one month maturity 

period are defined to be ‘current liability’ of a bank or to protect depositors during a bank’s failure.7 

In relation to the liquidity principle two sets of requirement of liquidity are imposed on banks. The first is the general liquidity 

requirement that any licensed bank shall maintain liquid assets of not less than 25 percent of its total current liabilities. The 

second requirements of liquidity are the specific requirements. Accordingly, for the purpose of meeting the specific liquidity 

requirements each bank shall maintain, at least 20 percent of the current liabilities in the form of primary reserve assets; and 5 

percent of the current liabilities in the form of secondary reserve assets. In addition to these, banks shall submit to the banking 

supervision department of the NBE a properly certified weekly liquidity positions showing end-of-week balances.8 

 

3.3 Capital Requirement 

The very purpose of this requirement is to empower newly established banks so that they can compete successfully with existing 

banks in providing prudent banking services to the consumer at large. This in turn is manifested via the banks potential to 

maintain a level of capital that commensurate with the volume of their business to withstand adverse operational results like 

discharging its duty towards the public (the depositors at large) as they expand.9  Accordingly, banks are required to maintain 

minimum paid up capital of ETB 75 million in order to secure a banking business license from the national bank of Ethiopia. 

Besides, the paid up capital shall be fully paid in cash and deposited in a bank in the name and to the account of the bank under 

formation.10 The requirement also refers to existing banks whose paid up capital is below ETB 75 million. They are expected to 

raise their paid up capital to the said amount by the end of 2002. In the meantime, however, they will continue to maintain 

minimum total capital levels not less than 8 percent of risk weighed assets. Under the same article it is mentioned that non-

compliance with the rule entails a consequence up to the closing of such a bank.11  

On the other hand, as a total requirement, any licensed bank shall maintain assets of not less than 15 percent of its total current 

liabilities.12 Meanwhile, any licensed bank would not be deemed to meet the specific requirements, if it does not maintain at least 

5 percent of the current liabilities in the form of primary reserve assets and 10 percent of the current liabilities in the form of 

secondary reserve assets.13 To guarantee that the requirement is met the national bank is vested with the power to require weekly 

liquidity positions showing certificate.14 The justification behind the prohibition is the fact that ‘in kind’ contributions are deemed 

to be procedurally illiquid or vulnerable to miss evaluation. Thus, it should not be an acceptable form of subscription with respect 

                                                             
6 Article 2 (1) of the NBE Directive No. SBB 15/96. 
7 Article 898 (1, 2) of the Commercial Code of Ethiopia and article 2.2 of the NBE Directive No. SBB/15/96. 
8 Articles 2-5 of the NBE Directive No. SBB/44/2008. 
9 Article 1 of the National Bank of Ethiopia Directive No. SBB/24/99. 
10 Ibid 
11 Ibid 
12 Article 3 of the NBE Directive No. SBB/15/96. 
13 Ibid 
14 Article 4 of the NBE Directive No. SBB/15/96. 
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to the minimum paid up capital unless duly evaluated by recognized experts, i.e., the more they are in kind the more depositors 

interest becomes at stake. As a result, in kind contribution shall not be greater than 25 percent of the total capital at any cost.15 

Moreover, under the capital requirement thrives another golden principle of depositors’ protection which is the Lender of the Last 

Resort. The principle refers to the national bank of Ethiopia in that the bank is required to serve as the lender of the last resort in 

case other banks fail to entertain the claims of depositors or they went bankrupt as an ultimate assuror of depositors claim. To that 

effect, the NBE should possess minimum paid up capital of at least 500,000,000 ETB. The reserve fund of the NBE should be 

enriched by 20 percent of the net profit on each financial year. The same also should continue until the reserve fund equals to the 

paid up capital of the National Bank. These requirements indirectly protect depositors in other banks by assuring liquidity or pay 

back power of such banks during bad times.16 

 

3.4 Reserve Requirement 

The other requirement which empower banks to preserve the interest of their depositors is the duty to maintain adequate cash 

reserve in the national bank of Ethiopia. According to this principle, every bank shall transfer annually 5 percent of its demand 

deposits, saving deposits and time deposits to its ‘deposit reserve account’ in the national bank for such reserves mostly are 

liabilities to the depositing bank.17 Recently however, due to the need to deposit more money by the NBE due to the prevailing 

financial crisis, the percentage of such reserve due on banks has been elevated to 10 percent. It should be noted here that such 

reserve only refers to an already collected cash reserve. Otherwise stated, cashes which are yet to be collected shall not be 

deposited until collected.18 

The reserve requirement also refers to the holding of legal reserve. The requirement states that every bank shall transfer annually 

25 percent of its annual net profit to its legal reserve account until such account equals its capital. However, when the legal 

reserve equals the capital of the bank, the amount to be transferred shall be only 10 percent of the annual net profit.19 Here it 

should be noted that the capital and reserve requirements to be imposed on each bank may also vary depending on the risk profile 

or liquidity rate of each bank.20  

Depositor protection also has a lot to do with the maintenance of adequate liquidity and reserve balance which includes adequate 

liquid assets which can further include cash deposits, readily convertible in to cash and so on. The same article also prescribes 

failure to comply with the requirement is subjected to penalty.21 In a similar fashion, the commercial code also envisages 

principles about the holding of various types of reserves like, ‘legal reserve funds’, ‘supplementary reserves’, ‘optional reserves’ 

and so on.22The commercial code also directly rules on depositors’ protection by prohibiting division of profits among the 

shareholders before the due transferring of the necessary cash to the legal reserve fund of the share company.23  

Moreover, article 3 of the banking business proclamation which stipulates the requirements of obtaining license attached stringent 

requirements of capital on those organs who are motivated to take part in banking business. It is a horizontally known fact that not 

every share company is randomly entitled to do banking without prior securing of a banking license (which also requires liquidity 

and capital). Defiance of this rule results (unlawful soliciting for deposits from the public) in the inspection of the working of 

                                                             
15 Article 2 of the National Bank of Ethiopia Directive No. SBB/3/95. 
16 Article 6 (1-4) of Proclamation Number 591/2008. 
17 Article 2 of the NBE Directive Number SBB/4/96. 
18 Article 3 of the NBE Directive No. SBB/4/96. 
19 Article 2 (1) of the NBE Directive No. SBB/4/95. 
20 Article 3 Proclamation No. 592/2008 
21 Article 20 of Proclamation No. 592/2008. 
22 Article 453 (1-3) of the Commercial Code of Ethiopia 
23 Article 456 of the Commercial Code of Ethiopia. 
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such bank which results in court order for immediate and efficient return of such moneys or property to the depositors or owners 

thereof.24 

 

3.5 Reporting and Disclosure Requirements 

Part Six of the Banking Business Proclamation declares on financial records. Pursuant to this, the NBE may request banks to 

prepare financial statements. Especially the statements should be capable of explaining its transactions and financial position 

(soundness).25  

The same also holds true to the disclosure of information by other banks to the NBE. It is also one of the main concerns of the 

NBE (which in a way protects the interest of depositors) to collect information and to order other banks to disclose, among other 

things, information on the financial soundness. Moreover, depositors are also entitled to request such information from a 

bank.26In addition the NBE also determines the manner of reporting financial information. Accordingly, reports shall be 

submitted to the supervision department of the national bank of Ethiopia within 20 days after the end of the period for which the 

data are reported in a specified manner mentioned on the financial reporting directive of the NBE number SBB/21/96.  

 

3.6 The Requirement of ‘Loan Quality’ and ‘Loan Concentration’ or ‘Single Borrower Limit’ 

The very rational behind this requirement is protection of the interest of depositors. According to the requirement, every bank is 

expected to design a sophisticated loan provisioning policy which inter alia, includes being aware of the detail history of the 

borrower, his or her credit worthiness, the quality of the collaterals surrendered and especially the amount of loan to be extended 

to an individual or a group.27  

All of these are mechanisms of assuring the re-collection of these loans up on maturity. Otherwise absent such policies, the 

tendency of the loans to become None Performing Loans or bad-debts is higher. This in turn results in various problems such as 

unnecessary loan concentration, which is absolutely against the interest of depositors (who are the major contributors to the 

collected deposit out of which the loan is to be extended) for it will drastically decrease their immediate right to withdraw their 

deposit as the bank may become illiquid. Hence, the banks are always required to establish quality loan provisioning policies by 

for instance lending horizontally to numerous borrowers than to provide large amount of loan to a single borrower. This would 

help the banks to distribute the risk of none payment of the loan among the many borrowers. Besides, the duty is also extended to 

the maintenance of a normal ‘Loan to Deposit’ and ‘Loan to Collateral’ Ratios.28 

According to the provisions of the ‘Single Borrower Amendment Directive’ of the NBE the aggregate loan or extension of credit 

made by a bank to any one borrower, whether a natural person or business organization shall at no time exceed 25 percent of the 

total capital of the bank.29 The duty also imposes additional reporting requirement on banks to prepare reports showing month-

end exposures to every single borrower that exceed 10 percent of the total capital of a bank and the same shall be submitted to the 

supervision department of the NBE with in 2o days after the end of the period for which the data are reported.30 

 

                                                             
24 Aricles 3 (4-5) of Proclamation No. 592/2008. 
25 Article 23 of Proclamation No. 592/2008. 
26 Article 23-28 of Procn. No. 592/2008; Article 22 (c) of Procn. No. 84/96. 
27 Article 3 of the NBE Directive No. SBB/29/2002. 
28 Ibid. 
29 Article 4 of the NBE Directive No. SBB/29/2002. 
30 Article 6 of the NBE Directive No. SBB/29/2002; read also all the provisions of the NBE Directive Number SBB/30/2002 on 
Amendment of Limitation on Loans to related Parties. 
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3.7 Limitations on loans to related parties 

According to the governing directive that imposes limitation on loans to be provided to related parties, banks shall not extend 

loans to related parties on preferential terms with respect to conditions, interest rate and repayment periods other than the terms 

and conditions normally applied to other borrowers.31 

This prohibition also have multitude of implication on the interest of depositors in that if care is not in place regarding to the 

provision of loan to related (insider) parties it can be used as a means to deplete the cash (capital or reserve) available in the bank 

via various ways of favoritism as between the related parties. The thing is, if less rate of interest is imposed and more grace period 

is given to borrowers to repay the loan due to the presence of the relationship, the interest of the depositors is presumed to be at 

stake for the ultimate externality on payment ability of the bank would be devastating. Hence, every bank is advised to adhere to 

an objective yet flexible loan provisioning policy of its own in line with the orders of the NBE. 

 

3.8 Appointment of the ‘Receiver’ 

The other important indicator of depositor protection in the Ethiopian Banking Sector is the appointment of the office of the 

receiver in case a bank is about to fail. As per the law, the NBE appoints a receiver, inter alia, if a bank has a chance of 

insolvency, unsound practices or the bank is engaged in a pattern of unsafe and unsound practices which may likely constitute a 

significant damage to the interest of its depositor.32  

Moreover, if a bank is proved to be unviable, the law guarantees the right of the depositors to participate in the liquidation of the 

bank and further in the distribution of its assets. Besides, depositors are also privileged to oppose the ‘schedule of allowance 

claims’ prepared by the office the receiver and they are given the 4th priority to be paid or satisfy their respective claims.33 

In addition to this, the law strictly prohibits an insolvent bank to accept deposits. However, if a bank went insolvent and become 

incapable to pay claims of depositors against it, the depositors are entitled to collect their previous unclaimed liabilities from the 

NBE or the later plays the role of the lender of the last resort.34 

 

3.9 Business Continuity Plan 

This principle is not as simple as it looks when evaluated in line with its role on assuring depositors protection. As per article 2 of 

Directive Number SBB 39/2006, every bank shall have a ‘Business Continuity Plan’ via which such bank can ensure resumption 

of its operations in order not to interrupt services to their customers. It is also explicit from article 3 of the same directive that, a 

bank shall deliver information on its plans of deposit mobilization, liquidity management, and capital structure and so on.35 

 

3.10  Contributions in Kind 

This is the other indicator of depositors protection in the banking business in that items like built in vault, buildings, essential 

vehicles and others that are acceptable to the bank may be considered as capital contribution based on the need of the situation. 

Before these are accepted as contributions in kind they should be valued by professional evaluators acceptable to the national 

bank of Ethiopia. Moreover, capital contributions in kind shall not be considered for the purpose of fulfilling minimum required 

capital and shall not exceed 25 percent of the paid up capital of the bank in excess of the minimum required capital.36 

The imposition of these restriction on the contribution of property in due course of constituting  a bank guarantees the interest of 

depositors in that it is only a property which is properly valuated that will be considered as a contribution or otherwise it will not 

                                                             
31 Refer to Articles 1-7 of NBE Directive No. SBB/30/2002. 
32 Article 34 of Proclamation No. 592/2008. 
33 Articles 41- 45 of Proclamation  No. 592/2008. 
34 Ibid. 
35 Article 3 of the NBE Directive Number SBB/39/2006. 
36 Artcle 2 (1-3) of the NBE Directive No. SBB/3/95. 
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be accepted as a contribution. This will protect the capital of the bank intact by shielding it from under or over valuation of 

contribution.  

Moreover, the fact that it is prohibited to establish a bank entirely using contribution in kind also preserves the interest of 

depositors in that it assures that the bank will always have cash on its hand to effectively honor the demand of depositors to 

receive payment whenever they need to do so. If all the contribution of a bank is made in kind then all money of the bank is 

caught in fixed assets which will make it illiquid to properly undertake its daily banking businesses. 

 

3.11  Computations of Risk Weighed Assets 

According to this principle the capital of a bank consists of issued and fully paid in shares, legal reserves and other reserves to be 

approved by the national bank of Ethiopia. Moreover, the minimum capital requirement shall be applied to a bank on a 

consolidated basis, including subsidiaries and affiliates engaged in banking and financial activities.37 This means, any 

contribution made to constitute a bank shall be in priority approved by the NBE. The rule also applies to legal and other forms of 

reserves in a bank. This is in order to preserve the capital of the bank intact and sustainable to properly meet its financial duties in 

due course of undertaking its day to day banking business. 

In addition, it is evident from the reading of the article that risk weighted assets and percentage weight attached to each asset shall 

be calculated only in manners of calculation required by the NBE and its Directives.38 This also preserves the interest of 

depositors by making sure that the procedure and manner of computation is not arbitrary and not subjected to humanely 

misappropriation. 

 

3.12  Limitation on Accommodations 

This principle states that no bank shall, directly or indirectly, except with the prior written approval of the bank, grant or permit to 

be outstanding unsecured loans, advances or credit facilities of an aggregated amount in excess of birr 30,000 to: a. its directors, 

or any of them, whether severally or jointly with any other person; b. any person of whom or of which it or anyone or more of its 

directors is a guarantor.39 

This prohibition also seriously eradicates the exacerbation of insider dealing and conflict of interest as between the bank and its 

various employees. Or it will allow the bank to concentrate on providing banking business to its usual customers, mostly 

depositors. Here, the presumption is if bank personnel are allowed to extract more than the stated amount of money from the bank 

they are leading it will ultimately erode the bank’s ability to duly honor depositors’ demand of withdrawal from the bank. 

 

3.13  Limitation on Investment of Banks 

The other principle enshrined in the Ethiopian banking laws that has direct implication on the interest of depositors is the 

limitation imposed on the investment of banks. According to the NBE Directive on the issue, no bank shall engage in an insurance 

business but may hold up to 20 percent in an insurance company and up to a total of ten percent of the banks equity capital in 

such business.40  

Moreover the prohibition also refers to areas of investment in that banks are prohibited from engaging directly in non-banking 

businesses such as agriculture, industry and commerce.41 Furthermore, if a bank wants to hold shares in a non-bank business it 

may do so but only to the extent of up to the company’s share capital and without the total holdings of the bank in such business 

exceeding 10 percent of the banks net worth. The participation of a bank in a non-bank business also faces another restriction in 

                                                             
37 Article 2 (1, 2) of the NBE Directive No. SBB/9/95. 
38 Article 3 of the NBE Directive No. SBB/9/95. 
39 Article 3 of the NBE Directive No. SBB/10/95. 
40 Article 1 of the NBE Directive No. SBB/12/1996. 
41 Article 2 of the NBE Directive No. SBB/12/96. 
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that it is only up on the due authorization of the NBE that a bank can invest its resources (equity) on a particular non-bank 

business.42  

The other dimension of the restriction imposed on banks investment also refers to the area of real estate acquisition and 

development by banks in that no bank shall commit more than 20 percent of its net worth in real estate acquisition and 

development other than for own business premises without prior approval of the NBE. The other form of prohibited investment is 

the investment in other forms of securities. Accordingly, a bank may not invest more than 10 percent of its net worth in other 

securities. Dealing in securities shall be done by banks only through a limited liability subsidiary company where in the holding 

of the bank shall not exceed 10 percent of its equity capital.43 

In addition to the particular prohibitions imposed on investment of banks the law also imposes general prohibition on investment 

of banks that the aggregate sum of all investment, by a bank, at any one time (excluding investment in government securities) 

may not exceed 50 percent of the bank’s net worth without prior approval by the NBE.44  

It is obvious that banking business depends on the collection of deposit from the public. This creates a debtor and creditor 

relationship as between a bank and its depositors in which the bank is the debtor and the depositors are the creditors. Accordingly, 

it is the duty of the bank to duly honor (maintain the ability to pay) a customers demand to withdraw its money from the bank. On 

the rest of the occasions however, the bank is presumed to be the owner of the money and can use the money to further provide 

loan (or invest) to other parties interested to currently use such money.  

The point here is, the survival of banks depend on the wise use of the money that they collected from the public and 

simultaneously without eroding the trust of the public that considered the bank as a safe place to deposit their money. In line with 

this principle banks should be cautious in choosing their areas of investment in order not to drain their cash at disposal and even 

the capital of the bank. Hence, the law limits the investment limit of banks both in terms of variety of investment (some areas of 

investment are by nature prone to crisis and contagious to the bank holding large amount of share in them) and threshold. 

 

3.14  Customer due Diligence of Banks 

The requirement of customer due diligence of banks is the other principle that has direct implication on depositors’ protection. 

This principle is directly known by another name as ‘know your customer rules’ or KYC. According to this principle every bank 

is expected to examine and know all the relevant information on its customers and their respective engagements with the bank to 

avoid criminal elements in its transactions. By its very nature banking business is prone to culpability both domestically and 

internationally and currently the problem is exacerbated due to the extensive use of negotiable instruments and numerous forms of 

e-commerce or e-payment systems which made it difficult for banks to undergo legit transactions all the time.  

The thing is, banks knowingly or unknowingly, might be used by criminal elements to undergo illicit transactions. Thus, sound 

know-your-customer policies and procedures constitute an essential part of internal control and risk management aspects of 

banks. There is always a need to strengthen internal control and risk management system of banks to prevent them from exposure 

to undue reputational, occupational, legal and concentration risks that may result from abuse of money launderers or terrorist 

financiers. In this regard, conducting customer due diligence should be key part of customer identification, internal control and 

risk management of banks. Banks should assure that they have put in place sound policies, procedures and controls in place that 

enable them to identify their new and existing customers.45 

According to the KYC directive of the NBE, banks shall establish and maintain internal procedures, policies and controls to 

prevent money laundering and terrorist financing, and communicate these to their employees and the NBE. Moreover, at the 

minimum these procedures, policies, and controls shall cover issues related to: explicit criteria for identification and acceptance of 
                                                             
42 Articles 3 and 4 of the NBE Directive No. SBB/12/96. 
43 Articles 5, 6, 8 of the NBE Directive No. SBB/12/96. 
44 Article 7 of the NBE Directive No. SBB/12/96. 
45 Read the Preamble of the NBE Directive No. SBB/46/2010. 
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customers; appropriate risk management systems to determine whether a potential customer, an existing customer, or beneficial 

owner is a politically exposed person or high risk categories of customers; record retention techniques, methods and period; 

unusual and suspicious transactions, techniques, methods and the reporting obligation.46 

On the other hand, banks are not allowed to keep anonymous accounts or accounts in fictitious names. Banks shall not enter in to, 

or continue correspondent banking relationships with such banks. Most importantly, however, banks shall undertake customer due 

diligence measures: when establishing business relationships with customers; when carrying out occasional cash transactions with 

a customer which at a minimum exceeds birr 200000, USD 10,000 or equivalent in other foreign currencies and this shall include 

situations where the transaction is carried out in a single operation or in several operations that appear to be linked or structured.47  

Finally, the KYC duties of banks include account monitoring, taking care in cross border correspondent banking, and care in case 

of wire transfer, maintain record keeping and reporting suspicious transactions to the financial intelligence center of the Federal 

Democratic Republic of Ethiopia.48 

3.15  Fiduciary Function 

Furthermore, the services provided by banks to the public at large (depositors) or the relationship in between are fiduciary in 

nature. Consequently, the banks are expected to deliver prudent services (having assumed special confidence and commanding 

loyalty) towards the interest of the depositors.49 

 

Conclusion 

In this article i have enumerated the various requirements put in place by the NBE to be followed by other commercial banks in 

Ethiopia and their relationship with the principle of depositors’ protection. Banks draw surplus money from part of the 

population, who are not using it at a time and lend it to those who are in a position to use it for productive purposes. Among the 

main function of banks, receiving deposits has a lot to do with the principle of depositors’ protection. Depositor protection should 

be seen in line with the available special confidence as between the population and the government in general and with the banks 

in particular. It is a known fact that the main rational behind depositing ones cash in a bank is not mainly due to the trust owed by 

the former to the later but it rather is the confidence of the population on government in general.  

For this reason, it is the duty of the Ethiopian government to guarantee the non-infringement of the rights of depositors by its rules 

and regulations. Banks are expected to maintain liquidity. If used effectively, there still are numerous mechanisms to guarantee 

sound banking operations that protect the interest of the depositors at large. Among them the requirements of capital, reserve, 

liquidity, and disclosure are typical. Plus, monetary and loan policy to assure prudent activities of the bank are also indispensable. 

In this regard, the Council of Ministers may also issue a directive that constitutes an Explicit Deposit Insurance Fund to further 

guarantee protection of the interest of depositors during a bank failure. 

All of the above mechanisms are put in place to protect the insuperable interest of the depositors or serve as a mechanism of 

monetary risk management. It should also be noted that the placement of such precautionary measures does not by itself eradicate 

the risk in the Ethiopian banking sector unless depositors’ protection is considered as a primary regulatory concern of the NBE. 

To this end, much attention should be given to preserve the best interest of the depositors who are normally not in a position to 

inquire the insider workings of a bank. 

To conclude, banking industry is a risky business whose failure has a far reaching effect on the economy of a country. In order to 

enable the banks to properly operate and play their part in the Ethiopian economy, the regulator should take every step necessary 

to preserve the interest of the depositors at large. 

 
                                                             
46 Articles 3 and 4 of the NBE Directive No. SBB/46/2010. 
47 Ibid. 
48 Ibid, articles 5 and 6. 
49  Article 2 (8) of Proclamation Number 592/2008. 
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ABSTRACT  
The impact of diagnostic methods of PSA on the prevalence of prostatitis using qualitative and quantitative in two cities of South 
Eastern Nigeria was carried out in Okigwe L.G.A of Imo State and Umuahia North L.G.A in Abia State, Nigeria. A total of 1000 
patients were examined in the two locations, 800 for Umuahia and 200 for Okigwe. Blood specimen was collected aseptically 
using standards microbiological laboratory techniques. The patients were examined for, prostate specific Antigen (PSA) both for 
quantitative and qualitative tests. Out of 200 patients tested for PSA in Okigwe, 119 (59.5%) and 129 (64.5%) were the results 
obtained for quantitative and qualitative tests respectively while PSA test in Umuahia was 416 (52.0%) and 433 (54.1%) for 
quantitative and qualitative tests respectively. In Okigwe, the diagnosis difference with qualitative method was 10(5.0%) and in 
Umuahia 17(2.1). showing the total percentage diagnosis difference of 24(2.4%). In Okigwe, out of 200 patients tested for PSA 
using quantitative method 119(59.5) patients are positive with PSA level of 4.0ng and above and 81(40.5) patients were negative 
with PSA level below 4.0ng. From the 71-80 years of age had the highest number of positive PSA of 45(21.0) while 21-30 years 
of age were all negative to PSA testing. In Umuahia, out of 800 patient tested for PSA using quantitative method, 416(52.0) 
patients are positive and 384(48.0) patients were negative. From 70-80 years of age had the highest level of PSA while the age 
brackets of 21-40 years had the lowest PSA positive patients of  1(0.23). Statistical analysis showed significant variation in the 
values obtained. (P. > 0.05) as there were variations according to the location examined. Generally, the prevalence of PSA 
associated with increase in age, low social-economic status and poor dwelling environment were found as demographic risk 
factors to aggravating prostatitis. This calls for thorough/proper medical checks for men of 40 years and above to avoid the 
chances of developing prostatitis. The later stages of prostatitis have been associated with infertility which could have been 
avoided by proper diagnosis and medication because inability to urinate leads to inability to ejaculate. 

Key words: prostatitis, diagnosis, qualitative and quantitative. 

INTRODUCTION    

Prostatitis is an infection or inflammation of the prostate gland that presents as several syndromes with varying clinical features. It 

is the microscopic inflammation of the tissue of the prostate gland and it’s a diagnosis that spans a broad range of clinical 

conditions.  (Paul, 2017a). Prostatitis is a common urological condition that many clinicians find it difficult to treat effectively. 

(Gerald and Wayne, 1998).  

The rate of false diagnosis of prostatitis syndrome is no longer a faceless myth. It is a reality and the new awareness and its 

importance may give new hope for patients suffering from prostatitis and this false positive in diagnostic method. The human 

prostate increases in size and develop histological evidence of stimulated growth during three stages of life; before and at birth, 

during puberty, and with achievement of advancing in age. Older men also have a longer time to develop prostatitis disease than 

their younger counterparts. If time is not critical and appropriate equipment is available, quantitative method of PSA screenings is 

preferable to detect the exert level of prostatitis (Nickel, 2003). 

When the PSA level is high (> 10ng/ml) the variability for qualitative is less relevant, as this qualitative method will mislead in 

biopsy. The strip method can be important when the PSA level is in low (0.1-4.0ng/ml) or intermediate (4-10ng/ml) range. 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8364
http://ijsrp.org/
mailto:askforhappyn@yahoo.com
http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8364


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018             601 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8364    www.ijsrp.org 

Qualitative method can lead to repetitive of PSA testing in an individual patient to confirm or disagree with the diagnosis 

difference of qualitative over quantitative method. Strip method of PSA testing are good for quick detection of increased 

concentrations of prostate specific antigen in blood (Lein, et al., 1996). While quantitative method will give the exert level of the 

prostate in the blood (Cheng-Ching, et al., 2015). The level of PSA results gotten through quantitative method help both the 

patient and the urologist by knowing how the patient can be managed (Paul, 2017b).             

  

MATERIALS AND METHODS 

STUDY AREAS 

The study population came from two cities in South Eastern Nigeria; Okigwe L.G.A of Imo State and Umuahia North of Abia 

State, Nigeria. They are patients referred and patient attending Healing Cross Hospital Umuahia and God Heals Hospital Okigwe 

for urological cases. (The tests were analyzed at Healing Cross Diagnostic Center Umuahia) 

ETHICAL CLEARANCE: The clearance to obtain specimens and work with the people in the various hospitals was given by 

the Heads Medical Directors in charge of the locations after submitting the clearance letter from the Abia State University, Uturu 

ethical clearance committee to the various hospitals. 

STUDY POPULATION 

A total of 1000 people were sampled in the two locations:- 800 were screened from Umuahia while 200 were screened from 

Okigwe. ( okigwe is a semi-Urban city). Their ages range from 21- 80 and above with 7 class intervals and they were placed in 

age bracket of 10 intervals (eg, 21-30, 31-40 etc).  

SPECIMEN COLLECTION FOR PROSTATE SPECIFIC ANTIGEN (PSA) TEST 

1. About 3ml of Venous Blood of the target individual was withdrawn and put into a clean serum gel test tube (plan) and 

allowed to stand for 10-15minutes to clot.  

2. The blood specimen was capped and labelled.  

3. This serum was collected with pipette and stored at 200C. until required for use according to the manufacturer’s of the 

equipment instruction (ACON). 

 

EXAMINATION OF BLOOD FOR PSA USING ACON CASSETTE 

MATERIALS 

Test cassettes 

Droppers pipette 

Buffer 

Serum specimen. 

Timer. 

PROCEDURE 

The PSA cassettes were removed from their sealed paunch  

The PSA cassettes were placed on a cleaned and leveled surface. 

With the dropper pipette, about 1ml of serum (approximately 40ul) was transferred onto the specimen area of the cassette.  

One drop of buffer was transferred to the sample well on the PSA cassette to allowed the serum to migrate membrane and 

generate colour line.  

The test was interpreted within 5 minutes. 

 (A single line on the Acon cassette shows negative while double lines shows positive) (Cheng-Ching et al., 2015). 

MATERIALS AND REAGENT FOR PSA TEST USING MICROPLATE READER 

1. Antibody –coated microtitter plate with 96 wells 
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2. Zero buffer, 12 ml 

3. Reference standard containing 0, 2, 4, 15, 50, and 100 ng/ml PSA,Liquid standard. 

4. Enzyme Conjugate Reagent. 12 ml 

5. TMB Substrate, 12 ml 

6. Stop Solution, 12ml 

7. Wash Buffer Concentrate ,15 ml 

8. Control Set. 

9. Precision pipette, 0.04 - 0.2 and 1.0 ml 

10.  Distilled water. 

11. Absorbent paper. 

12. A microtiter plate reader with a bandwidth of 10nm and optical density range at 450nm (Cheng-Ching et al., 2015). 

 

 

EXAMINATION OF PSA USING MICROTITER PLATE READER 

All reagents were brought to room temperature and mixed by gently inverting the containers severally before use. The washing 

buffer was prepared by mixing 1 volume of wash buffer Concentrate into 60 ml of distilled water. The desired number of coated 

wells for the test were secured in the holder 50ul of standards, specimen and control was dispensed into the appropriate wells. 

100ul of Zero Buffer was dispensed into each well. They were thoroughly mixed for 30 seconds. The mixed samples were 

incubated at room (18-250C) for 60 minutes in an incubator. The incubated mixture was removed by emptying the plate contents 

into a suitable waste container for disposal. The emptied microtiter wells were rinsed 5 times with distilled water. The wells were 

strike sharply onto absorbent paper to removed all the residual water droplets used. 100ul of Enzyme Conjugate Reagent was 

dispensed into each well and gently mixed for 10 seconds. The wells were incubated at room temperature (18-250C) for 60 

minutes. The incubated mixture was emptied into a suitable waste container. The well was rinsed and emptied 5 times with 

distilled water with washing buffer. The wells was stroked sharply onto absorbent paper to removed residual water droplets used. 

100ul of TMB Reagent was dispensed into the wells and gently mixed for 10 seconds. It was incubated at room temperature for 

20 minutes. The reaction of the mixture was stopped by adding 100ul of Stop Solution in each well and gently mixed for 30 

seconds to make sure that the blue color changes to yellow color completely. It was read using microtiter plate reader at 450 

density within 15 minutes (Cheng-Ching et al., 2015). 

RESULTS. 

The Impact of diagnostic method on the prevalence of prostatitis in the study areas was shown in (table 1) using quantitative and 

qualitative methods. In Okigwe, the diagnosis difference with qualitative method was 10(5.0%) and in Umuahia 17(2.1). showing 

the total percentage diagnosis difference of 24(2.4%).  

The Prostate Specific Antigen quantitative results in Okigwe and Umuahia are presented in Tables 2 and 3. Table 1 In Okigwe, 

out of 200 patients tested for PSA using quantitative method 119(59.5) patients are positive with PSA level of 4.0ng and above 

and 81(40.5) patients were negative with PSA level below 4.0ng. 71-80 years of age had the highest number of positive PSA of 

45(21.0) while 21-30 years of age were all negative to PSA testing. In Umuahia, out of 800 patient tested for PSA using 

quantitative method, 416(52.0) patients are positive and 384(48.0) patients were negative. From 70-80 years of age had the 

highest level of PSA while the age brackets of 21-40 years had the lowest PSA positive patients of  1(0.23). Statistical analysis 

showed significant variation in the values obtained. (P. > 0.05) as there were variations according to the location examined. 

(Table 3). 

The occupational influence of PSA in Prostatitis patients in Okigwe using quantitative method was shown in (fig 1). Out of 200 

patients tested, applicant and unemployed had the highest PSA positive patients result with 46 (76.65) while civil and public 
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servant had the lowest result with 8 (26.6%). In Umuahia, out of 800 patients tested. Farmers has the highest PSA positive patient 

results with 130 (59.6%) result while civil servant and student had the lowest result with 10 (33.3%). 

The prevalence of the PSA level in prostatitis patients according to age in Okigwe and Umuahia using qualitative method (using 

Acon strip) was shown in (fig 2). Out of 200 patient tested in Okigwe, 129 (64.5%) wee positive with 80 years and above had the 

highest positive result of 18 (90.0%) while 21-30 years had the lowest with 1 (20.0%). In Umuahia, out of 800 patient tested with 

PSA strip 433 (54.35) patient were positive. Patients in 80 years and above had the highest PSA value of 40(80.0%) while 21-30 

years of age had the lowest positive result of 3(15.0%) 

Fig 3: The occupational influence on PSA levels in Prostatitis in Okigwe and Umuahia using qualitative method. In Okigwe, 200 

patients were tested using kit (Acon) the farmers had the highest value of 35 (81.5%) while student had the lowest value of 

3(30.0%). In Umuahia, applicant and unemployed had the highest with (107) 59.4%, while student had the lowest with 

10(33.3%). 

 

 

Impact of Diagnosis Difference on Prostatitis Patients in Okigwe And Umuahia. 

Table 1: Impact of diagnostic method on the prevalence of prostatitis in the study areas. 

 

 

 

 

 

 

 

 

 

NS - Number of patients screened. 

N I- Number of patients infected. 

 

 

 

 

 

 

Okigwe                                    Umuahia 
 

Total 

Diagnostic 
Methods 

NS   NI % NS NI % NS NI % 

Qualitative 200 129 64.5 % 800 433 54.1 % 10000 562 56.2 % 

Quantitative 200 119 59.5 % 800 416 52.0 % 10000 535 53.5 % 

Difference     - 10 5.0 %    - 17 2.1 %     - 24 2.7 % 
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Table 2: Age distribution of PSA levels in target population in Okigwe, Imo State 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Positive PSA level refers to those with PSA value of 4.0ng/l and above  
• Those in brackets are the percentage values.  

 

 

Age No. 
Patient 
Examine
d

Normal 
0-4ng/dl

4.1-10 10.1-
20

20.1-30 30.1-
40

40.1-50 50.1-60 70.1-
100

Above 
100ng/dl

PSA
Positive 
patient

21-30 5(2.5) 5(6.1) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)

31-40 12(6.0) 11(13.6) 1(5.9) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(0.8)

41-50 18(9.0) 10(12.3) 1(5.9) 1(6.2) 2(16.7) 1(5.3) 1(5.0) 2(12.5) 0(0.0) 0(0.0) 8(6.7)

51-60 35(17.5) 15(18.5) 4(23.5) 5(31.2) 2(16.7) 2(10.5) 4(20.0) 3(18.7) 0(0.0) 0(0.0) 20(16.8)

61-70 50(25.0) 22(27.1) 8(47.0) 5(31.2) 2(16.7) 7(36.8) 3(15.0) 2(12.50) 1(11.1) 0(0.0) 28(32.5)

71-80 60(30.0) 15(18.5) 3(17.6) 5(31.2) 5(41.7) 7(36.8) 10(50.0) 5(31.20) 5(55.5) 5(50.0) 45(21.0)

Above 
80

20(10.0) 3(3.7) 0(0.0) 0(0.0) 1(8.3) 2(10.5) 2(10.0) 4(23.50) 3(33.3) 5(50.0) 17(14.3)

Total 200(100) 81(40.5) 17(8.5) 16(8.0) 12(6.0) 19(9.5) 20(10.0) 16(8.0) 9(4.5) 10(5.0) 119(59.5)
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Table 3: Age Distribution of PSA levels in the target population in Umuahia, Abia State. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

• Positive PSA level refers to those with PSA value of 4.0ng/l and above  
• Those in brackets are the percentage values.  

 

Age  No. patient 
tested  

Normal  

0-4  

4.1-10  10.1-20  20.1-30  30.1-40  40.1-50  50.1-60  70.1-100  100 & above  PSA 
positive 
patients  

21-30  20(2.5)  19(4.9)  1(0.9)  0(0.0)  0(0.0)  0(0.0)  0(0.0)  0(0.0)  0(0.0)  0(0.0)  1(0.23)  

31-40  50(6.2)  43(11.2)  5(4.8)  1(1.1)  1(1.4)  0(0.0)  0(0.0)  0(0.0)  0(0.0)  0(0.0)  7(1.7)  

41-50  100(12.5)  60(15.6)  17(16.2)  10(11.5)  6(8.4)  5(11.9)  2(5.1)  0(0.0)  0(0.0)  0(0.0)  40(9.6)  

51-60  150(18.5)  82(21.3)  10(9.5)  18(20.7)  20(28.2)  11(26.1)  9(23.1)  0(0.0)  0(0.0)  0(0.0)  68(16.3)  

61-70  180(22.5)  80(20.8)  28(26.7)  22(25.3)  17(23.9)  5(11.9)  10(25.6)  10(32.2)  5(25.0)  3(14.3)  100(24.00  

71-80  250(31.2  92(23.9)  40(38.1)  32(36.8)  23(32.4)  15(35.7)  13(33.3)  17(54.8)  10(50.0)  8(38.1)  158(37.9)  

Above 80  50(6.2)  8(2.1)  4(3.8)  4(5.6)  4(5.6)  6(14.3)  5(12.8)  4(12.9)  5(25.0)  10(47.6)  42(10.0)  

Total  800(100.0)  384(48.0)  105(13.1)  87(10.9)  71(8.9)  42(5.2)  39(4.9)  31(3.9)  20(2.5)  21(2.6)  416(52.0)  
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Fig 1: Occupational influence of PSA in Prostatitis patients in Okigwe and Umuahia Using quantitative method. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2:  Prevalence of the PSA level in Prostatitis patients according to age in Okigwe and Umuahia using qualitative methods. 
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Fig. 3: Occupational influence on PSA levels in Prostatitis patients in Okigwe and Umuahia using qualititative method.  

 

DISCUSSION  

In this study, prostate specific Antigen (PSA) screening test was carried out in Okigwe and Umuahia for a period of 12 calendar 

months. A total of one thousand specimens were screened (two hundred from Okigwe and eight hundred from Umuahia) using 

both qualitative and quantitative tests. A total prevalencies of 562(56.2%) was recorded for qualitative and 535(53.5%) for a 

quantitative. In Okigwe, the prevalencies was 129(64.5%) for qualitative and 119(59.5%) for quantitative while in Umuahia it 

was recorded 433(54.1%) for qualitative and 416(52.0%) for quantitative. The diagnostic methods of quantitative and qualitative 

diagnosis of prostatitis in the studied areas showed the variations with diagnostic difference of 10(5.0%) in Okigwe and 24(2.7%) 

in Umuahia. This study corresponded with the observation of Cheng-Ching et al., (2015) and Nickel (2003) who did not believe 

that a PSA rapid test and clinical chemistry test are mutually exclusive methods.  

The results found in this work showed that age effects the levels of PSA and the oldest group had prostatitis often, this is in 

accordance with those of Sharp et al., (2010). Whereas Nickel et al., (2005) found a slightly higher prevalence of prostatitis in the 

age group below 50 years than among man over 51 years age. Anyway, older men also have a longer time to develop the disease 

than their younger counterparts. If time is not critical and the appropriate equipment is available, quantitative method of PSA 

screenings may still be preferable to detect the exert level of prostatitis. Strong disparities was observed with regard to access to 

care, education and PSA screening between social economical status related to PSA in Okigwe and Umuahia in both quantitative 

and qualitative methods of testing PSA. In Okigwe, the highest occupational prevalence was observed in applicant and 

unemployed with 46(76.65) for quantitative and farmers with the highest positive result of 35(81.5) for qualitative. While in 

Umuahia, the highest quantitative occupational results was observed from the farmer with 130(33.3) and the qualitative highest 

result was seen in applicant and unemployed. It is assured that the farmers and applicant/unemployed are highly unaware of 

prostate and consequences with alcohol consumption smoking, proper nutrition, strong exercise, tight dressing sitting for a period 

of time and inability to ejaculate. Those in the rural dweller was observed to have the highest positive PSA results values in 

Okigwe with 94(78.3) and Umuahia 283(67.4). The result findings was in accordance with Ku, (2005) who observed that farmers 

have the chance of developing prostatitis due to their daily and hard exercise activities. 
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Abstract: Strategic management is all about identification and description of the strategies that managers can carry to 
achieve better performance and a competitive advantage for their organization. Strategic management can also be defined as a 
bundle of decisions and acts which a manager undertakes and which decides the result of the firm’s performance. The manager 
must have a thorough knowledge and analysis of the general and competitive organizational environment so as to take right 
decisions. One of the major role of strategic management is to incorporate various functional areas of the organization 
completely, as well as, to ensure these functional areas harmonize and get together well. Another role of strategic management is 
to keep a continuous eye on the goals and objectives of the organization. Mission of this research is to determine the advantages 
and disadvantages of the current situation in the Libyan education and employment system, and to determine ways of improving 
these two sectors. To improve the teaching and learning processes in Libya, we need to make changes in the education market, 
and satisfy the needs of learners and the community. Higher educational institutions in Libya have no option but to move with the 
times and adopt e-learning. Successful initiatives and experiences in neighboring countries can serve as a powerful example for 
Libyan institutions that may follow their strategies to fulfill the potential of ICT for teaching and learning and to achieve rapid 
technological development. The integration of e-learning in the education system is likely to gather speed thanks to recent 
decisions and commitment of the Libyan government. Access to ICT facilities is likely to be improved in the very near future in all 
Libyan institutions thanks to major infrastructure projects that are currently in progress. 

 
     Keywords: Education, E-learning, Libya, Strategic management, Technical development 
 

1. INTRODUCTION 

Strategic Management is recognition and explanation of the strategies that managers can take to realize improved performance 
and a competitive benefit for their organization. Strategic management can also be defined as a bundle of decisions and acts 
which a manager undertakes and which decides the result of the firm’s performance (Wahidabi, 2010, pp. 11). Role of strategic 
management is to include a variety of practical areas of the entire organization, plus, to make certain that these functional areas 
are well harmonized. Another role of strategic management is to keep a continuous look at goals and objectives of the 
organization. Mission of our research was to determine the advantages and disadvantages of the current situation in the Libyan 
education and employment system. Also to determine ways of improving these two sectors. The objectives and goals are 
challenging but achievable. Current education system is good, but not enough to perform many specialized services. There are not 
enough professional teachers, and this is obviously one of the directions towards improving education and employment. We 
assume that education has an important role in employment. That education is necessary for creation of new jobs, modernization 
of work (such as the introduction of information technologies), as well as diversification and expansion of the local economy, and 
thus job creation, through fostering entrepreneurship and focusing on the generation of small and medium enterprises, and on 
sectors with yet unexploited potential such as the agro-food sector. 

2. IMPORTANCE OF STRATEGIC MANAGEMENT 

Strategic management is a novel scientific discipline, which occurs as a result of need to increase turbulence and complexity of 
the environment. It implies a continuous process of regular adaptation to a changeable environment of enterprise, in which the 
environment is making a enduring impact on the company. Strategic management can be defined as the process of directing the 
activities of the companies which, based on the anticipation of opportunities and threats, on the one hand, and the strengths and 
weaknesses of the company, on the other hand, identify critical factors for business success, and according to previous procedure 
set out the strategic vision, mission and chooses development goals and directions, methods and tools in the realization of their 
optimal dynamic business environment (Mckeown, 2012, pp. 5-10). The top management team of the organization has to assign 
responsibilities concerned with specific tasks or processes to specific individuals or teams. This particular phase within strategic 
management also involves the process of managing itself. This aspect includes monitoring results, comparing to benchmarks and 
optimal practices, evaluating the efficacy and efficiency of the process, controlling of variances, and making proper adjustments 
whenever necessary to the process as situations arise. When implementing specific programs, this involves acquiring the requisite 
resources, developing the process, conducting training regimes, process testing, documentation, and integration with, e.g. and/or 
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conversion from, legacy processes. Thus, it becomes inevitable that problems are bound to occur during this phase of strategy 
implementation. Contingency plans should be put in place to back up any potential short-coming existing in the main plan.  

3. STRATEGIC PLANNING AND LEADERSHIP 

Strategic planning is a management tool. As with any management tool, it is used for one purpose only: to help an organization do 
a better job - to focus its energy, to ensure that members of the organization are working toward the same goals, to assess and 
adjust the organization's direction in response to a changing environment. In short, strategic planning is a disciplined effort to 
produce fundamental decisions and actions that shape and guide what an organization is, what it does, and why it does it, with a 
focus on the future (Bradford and Duncan, 2000, pp. 5-6). Effective strategic planning articulates not only where an organization 
is going and the actions needed to make progress, but also how it will know if it is successful (Bradford and Duncan, 2000, pp. 
33-35). Organizations need to have a clear picture of where they are going in order to perform performance management 
effectively. This means they communicate about their purpose, strategy, values they hold, as well as the standards of behavior that 
are expected from their employees. If an organization is clear about these issues, it can deliver them to employees through its 
performance management systems. Leadership is crucial to achieving high performance, regardless of the job or area of 
responsibility. Leadership is also very important in helping others strive to achieve a high level of performance for them and for 
the organization. Leadership is a very complex process, because it is very difficult for an individual to know and understand all 
the factors that influence the motivation of people as a leader. Nevertheless, it is undoubtedly that the behavior and activities of 
sales managers directly affect the work motivation of their associates. The leader should strengthen and exploit the potential of his 
associates, direct them towards the goal and give them feedback on the success of achieving the set goal. All companies want to 
work even faster and better. In order to achieve these goals by all leaders, team leaders who achieve these goals, tasks to achieve, 
encounter some resistance within their team, which should be overcome using the model of performance with the simultaneous 
application of certain standards and continuous efforts to improve them. Furthermore, decision-making is one of the main 
executive tasks of the leader, regardless of the level of governance. Leaders should make decisions clear to their collaborators in 
terms of less complex, generalized, clarification, with the rejection of alternatives and differentiation, distinction, important things 
from less important ones. It is necessary to remove all uncertainties immediately at the beginning. However, if leaders' decisions 
also imply certain risks, they should be explained in advance to associates. Leaders should be aware of their existence and to 
make their decision, professionally, with the confidence in their own abilities, as well as the abilities of their associates, come to a 
common solution, but one should not forget the fact that leaders are responsible for the consequences of their decisions. From the 
perspective of improving performance, people deserve a clear direction. They should have some understanding of what the 
organization is trying to do 
to realize and what role they play in everything that happens. The first principle 
The performance is to focus on results, not to lose sight of the results that 
are required to fulfill the goals of the organization. The focus is on taking care of the goals, 
that objectives, activities, results, and measures are in a level and coherent. When people know before them and before the goals 
set goals, they need to know what is expected of them. Once they find out what is expected of them and the direction they are 
going to go, they will require tools to help them do their job. Finally, people should get signals to help them stay on the course. 
This should be taken care of by leaders in organizations. In addition to leadership, teamwork is also important for the well-
functioning organization. The nature of the teams can be changed, but their basic function is to fulfill the common goal. Even 
when management ensures a good start to business, there is no guarantee that organizational success will continue. The team 
represents a form of formal organization of a common working or business process that connects certain goals and interests of 
members, common missions and tasks. The team is a specific type of artificially organized and structured small group that has 
common goals and interests. Good teamwork begins with a common understanding of the importance of the work that the team 
deals with. Many organizations employ people who are willing to work teamwork and are prone to teamwork. Good teamwork is 
recognized and rewarded. Teamwork has been built within the organization's culture. 

 

4. LIBYAN EDUCATION SYSTEM 

 
Libya's population includes 1.7 million students, over 270,000 of who study at the tertiary level. The literacy rate is the highest in 
North Africa; over 82% of the population can read and write (Library of Congress, 2012). Primary education is both free and 
compulsory in Libya. Children between the ages of 6 and 15 attend primary school and then attend secondary school for three 
additional years (15- to 18-year-olds). According to figures reported for the year 2000, approximately 766,807 students attended 
primary school and had 97,334 teachers; approximately 717,000 students were enrolled in secondary, technical, and vocational 
schools; and about 287,172 students were enrolled in Libya’s universities (IMF, 2012). Primary and secondary education is 
compulsory in Libya, which has led to increased interest in attending universities and higher education institutes. According to 
government data, the number of Libyans attending university went from 33 students in 1956 to 279,150 students in 2008. The 
number is expected to exceed the half-million-mark by the year 2025 (IMF, 2012). In the wake of the revolution in 2011, the 
country’s education sector is facing immense challenges, largely as a result of lack of proper planning processes in the past. 
Libyans are eager to reform their education system. They expect education to play a major role in building a political system and 
a more equitable society. In the medium and long term the Libyan authorities have identified many fields where improvements 
are needed:  formulation of new educational policies and sector plans for the reform of education, curriculum development, 
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development and dissemination of early childhood, inclusive education and technical and vocational education programs, 
regulating private education, introducing e-learning, training teachers and developing institutional capacity within the ministry 
and the education system as a whole. Higher education in Libya faces some major challenges. These include increasing demands 
for improvements, raising the quality of graduates and their career prospects. There are also problems about accreditation and the 
quality of educational institutions and programs, not to mention the financing and governance of the institutions. Another major 
challenge to Libya’s education sector is the lack of any real and effective IT infrastructure, and the lack of scholarly activities and 
scientific research throughout the sector. Libya can meet the challenges in the higher education and scientific research sector. To 
do so, a well-planned medium to long-term strategy is required. Developments need to include facilities development in parallel 
with human resource development. The infrastructure for E-learning and ICT education will require significant investments in 
order to develop and help enhance the performance of the sector. In addition, the sector will require closer collaboration with 
institutions in other countries to achieve excellent Quality Assurance Systems and accreditation of educational programs. Most 
importantly, there is an urgent need for a commitment by Libya’s new leaders towards the sector. Funding needs to increase 
dramatically. There is also an urgent need for robust measures to tackle corruption and financial waste in the sector. Academic 
freedom was non-existent in Libya for decades. Censorship had a disastrous impact on the country’s higher education and 
scientific research sector. Academic freedom for staff and students within the sector should be encouraged and protected, along 
with the sharing of good practices (Eljarh, 2012, pp. 112-114). 
 

5. E-LEARNING IN LIBYAN HIGHER EDUCATION 

Like in most developing countries, the use of ICTs and the implementation of e-learning in Libya are still in an early stage. Some 
Libyan universities, such as Alfateh University, Garyounis University, and Academy of Postgraduate Studies and Economic 
Research, have the basic ICT infrastructure (computers, Internet access), they still use the “traditional” model of education. This 
model is based on face-to-face interactions in, and outside of, classroom between students and teachers, and learning activities 
that are only available on campus. Libyan Open Universities (LOPs) offer students the opportunity to study at home; how-ever, 
the learning experiences are traditional too, as the universities rely largely on printed learning materials. This is beginning to 
change, as recently several institutions have introduced electronic resource repositories, e-libraries. These universities provide an 
opportunity to acquire higher education to students with work and family commitments, and to students from the regional areas of 
the country. LOP students study at home and come to the university only at the end of semester to sit exams (Rhema and 
Miliszewska, 2010, pp. 423-434). The main purpose is to use ICT and e-learning to improve and improve the quality of Libyan 
education through:  

• Adopting modern, technology-assisted educational techniques and methods; 
• Supporting the scientific community to get involved in research within the general Libyan population;  
• Encouraging the private sector to engage in funding higher and specialist education;  
• Developing open and distance learning; and,  
• Boosting the profile of higher education.  

 

The drive towards the deployment of e-learning in Libya is motivated by the country’s desire to further develop and improve its 
education system, especially higher education. Therefore, Libya now is working hard to provide all universities with 
technological infrastructure as soon as possible. There have also been developments in the use of the new technologies in 
education.  

6. STATE IN EMPLOYMENT 

As of 2005, Libya's labor force totaled an estimated 1.64 million people. Unemployment as of 2004 was put at 30%. It was 
estimated that for 1997 (the latest year for which data was available), 17% of the workforce was in agriculture, with 29% in 
industry and 54% in the services sector. Foreign workers, who do much of the blue-collar and technical work, are not treated with 
quality under Libyan labor law, and may only stay in the country for the duration of their employment contracts. The largest 
employer is the government, which operates public utilities, public works, several banks, the port and harbor organizations, and 
other enterprises.  

 
7. RECOMMENDED ACTION FOR IMPROVE THEUNEMPLOYMENT SITUATION 

Recommended action for improve the unemployment situation in Libya are: 

• to achieve universal access to quality education, in particular to primary and technical education and job training;  
• to combat illiteracy (the eradication of which is one of the prerequisites of human development) and to eliminate gender 

disparities in educational opportunities and support; 
• to promote non-formal education for young people; and  
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• to introduce and improve the content of the curriculum so as to promote greater responsibility towards, and awareness of, 
the interrelationships between population and sustainable development; health issues, including reproductive health; and 
gender equity. 

• Investments in education and job training should be given high priority in development budgets and take into account the 
range and level of future workforce skill requirements.  

• It also emphasizes that education about population issues must begin in primary school and continue through all levels of 
formal and non-formal education, taking into account the rights and responsibilities of parents and the needs of children 
and adolescents. 

CONCLUSION 
 

Libya possesses key strengths including an enterprising workforce, rich endowment of natural resources, accumulated capital 
reserves, and an attractive geographical location linking Europe to Africa. Over the last few years, Libya has made a deliberate 
choice to develop its prosperity by reintegrating with the international community, while preserving its unique identity. In this 
work we analyzed of the existing state, of education in Libya, strategy for improvement, information management and e-learning 
system improving employment policy. The focus was to identify the factors that act as barriers to creating innovative learning 
environments, improvement of E-learning excellence amongst postgraduate students in Higher Education (HE) in Libya. This 
paper also proposes a set of recommendations for improves in using of information management and E-learning systems in 
Libyan High Education. Education is the core of human capital formation and central to development of society, and that should 
bi in Libya also. It is widely accepted that investment in education and quality research at various national institutions are vital in 
achieving higher economic growth. There is overwhelming evidence that education improves personal health, encourages 
stronger national identity and promotes peace and stability. The development literature has also drawn attention to the role of 
education in reducing inequalities that exist in many countries, particularly in developing societies with lower levels of income. 
The high correlation between the level of education and income or wealth is considered from the equity perspective as a 
justification for public intervention when the conventional market mechanisms do not function efficiently to ensure equality. 
Therefore, public intervention in the education sector, particularly in primary education, is universally acknowledged today. The 
benefits from investing in human capital are not necessarily linked with attaining higher enrolment ratios, since poor quality may 
decrease returns of education and lead to high dropout rates. With a comprehensive approach to education, it is important that the 
education policy should provide people with learning opportunities that will assist them in developing skills to embark on new 
undertakings. The main therapy for unemployment is ending "uncertainty" for private business. The changes on the budget, tax 
reform, immigration reform, and the environment may be an ending that uncertainty. Government cannot actually create jobs, but 
instead that it can foster certainty in private business, which in turn creates jobs. Libyan workers have the highest productivity — 
measured by GDP per worker —in North Africa and the Middle East, and a high percentage of women are also appropriately and 
actively engaged in the workforce. The social sector is efficient and streamlined, and employment continues to shift towards the 
productive sectors. Libyans are known for their hard work, focusing on their primary occupation and maintaining work hours and 
work efficiency on a par with the most developed economies of the world. The Libyan government must to be responsive and 
efficient in facilitating enterprise, fighting corruption on behalf of the people and driving out bureaucracy. 
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ABSTRACT 

Rwanda population growth constitutes a major challenge to its 
economic development. The gap between women's 
reproductive intentions and their contraceptive behavior has 
been reported in Rubavu district. The main purposes of this 
study are to measure the prevalence of unmet need for 
contraception and to identify socio-demographic and economic 
determinants of unmet need for contraception in Rubavu 
district.                                                                                             

Material and Methods: The study subjects were comprised of 
270 women, Proportionate stratified sampling method was 
used to determine the number of women from each health 
center and systemic sampling method was used to select 
participants. A cross sectional study with a quantitative 
approach was conducted among women of reproductive age 
who visited health facilities for routine immunization of their 
children.  

Results: The results showed that 27.8% of participants have 
unmet need for spacing, and 18.8% have unmet need for 

limiting. Women aged 21-29 years are more likely to have 
unmet need for spacing compared to other group of age 
(OR=2.626, P=0.019). Women who have one child were more 
than five times more likely to have unmet need for spacing 
OR=5.321; P <0.001.Women who have four to five children 
were more than four times (OR=4.362; P=0.003) and those 
who have six child and above were more than four times 
(OR=4.353 P=0.003) more likely to have unmet need for 
limiting compared to those with one child. Illiterate were 3 
times (OR=3.144, P=0.010), Catholic were 2 times more likely 
to have unmet need for spacing compared to other religion 
(OR=2.187, P=0.028).     
 
Conclusion: unmet need for contraception is high. The 
likelihood of unmet need increases with age, number of living 
children, the desire of having a boy and Catholic Church. 
Campaigns against high unmet need for contraception should 
be intensified.     

Index terms: Prevalence, Socio-demographic and economic 
determinants, unmet need, contraception. 

                                                                                                                       

INTRODUCTION 

A woman is considered to have an unmet need for 
contraception if she is of reproductive age (15-49), she is 
married, in a union or sexually active, she is fecund, she does 
not want a child in the next two years and she is not using any 
form of contraception, either traditional or modern.[1] Among 
women in developing countries, a total of 222 million are 
estimated to have an unmet need for contraception.[2] It has 
been found to be associated with Unintended pregnancy 
(including mistimed and unwanted pregnancy), adverse 
maternal and infant health outcomes.[3] While Family planning 
(FP) has been highlighted in the vision 2020 and the EDPRS II 
as priority to achieving overall national development and 
Millennium Development Goal (MDGs) ,Rwanda  population 
growth constitutes a major challenge to its economic 
development.[4] Some studies showed that unmet need for 

spacing is more prevalent than unmet need for limiting. 
Women with unmet need for both spacing and limiting are 
more likely to be living in rural areas, have lower level of 
education, lower level of knowledge about family planning 
method, have no work other than household chores, and have 
never been visited by a family planning worker. [5] 
Contraceptive could prevent 218 million unintended 
pregnancies in developing countries in 2012, and avert 55 
million unplanned births, 138 million abortions (of which 40 
million are unsafe), 25 million miscarriages and 118,000 
maternal deaths. [2]   Nationally, the current contraceptive 
prevalence rate (CPR) is only meeting 65.8% of the total 
demand for contraception.[6] While achievements have been 
gained with modern contraceptive use rising from 10% in 2005 
to 47.5% in 2015 with a resultant fall in fertility from 6.1 
children per woman to 4.2 children, there remain some 
challenges nationally and at district levels.[6] Rubavu district 
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which is located in western province and is the mostly 
populated district in the region (Western Province) with 
403,662 inhabitants and high population density in Rwanda 
(1041/km2) out of Kigali city. [7] The population growth rate of 
3.3 with the family planning prevailing rate of 36%.  Available 
data of 2010 RDHS showed that total fertility rate (TFR) was 
5.3 children per woman in 2010 (compared to 4.6 children at 
national average) and contraceptive prevalence rate was 29.2% 
(16.8% lower than the national average). Infant mortality was 
54 per 1000 live births (27 per 1000 live births higher than the 

national average) and under-five mortality was 96 per 1000 
live births (20 per 1000 live births higher than the national 
average).[8] Therefore the study will fill an important gap in 
what is known about Rwanda’s reproductive health 
particularly in Rubavu district, where very little is known 
about the prevalence of unmet need, socio-demographics and 
economic characteristics namely, age of participants, number 
of living children, sex composition of children, desire of 
having another child/children, education of woman, religion, 
occupation and wealth quintile.   

 

MATERIALS AND METHODS                                                                                                                                               

The study was a cross sectional and used quantitative research 
method .The study population comprised of women of 
reproductive age of 18-49 years who visited the health centers 
of Rubavu district for routine immunization of their children. 
Participants under 21 years and more than 49 years and who 
declined to participate were excluded from the study. A sample 
of 270 married women was determined using sample for 
proportion. Proportionate stratified sampling method was used 
to determine the number of women from each health center 

and systemic sampling method was used to select participants 
from each stratum. The ethical clearance was obtained from 
the National Health Research Committee (NHRC) and 
Institutional Review Board (IRB) of College of Medicine and 
Health Sciences at the University of Rwanda. After obtaining 
the permission from the directors of health centers, the 
interviews started. Data were collected by using semi-
structured questionnaire. Upon acceptance to participate, the 
researcher interviewed the women using the questionnaire. The 
responses were recorded accordingly. 

 

STATISTICAL ANALYSIS  

 Data from the written questionnaire were coded and entered 
into the computer using SPSS 21.0. A descriptive analysis was 
carried out for each of the variables. The total unmet need is 
given by unmet need for spacing plus unmet need for limiting. 
The total unmet need for spacing is made up the proportion of 
mistimed subsequent pregnancies and that which wanted to 
have a child later while proportion of currently pregnant 
women who reported that their current pregnancy was 
unwanted plus proportion of fecund women that did not want 

any more child/children will give the total of unmet need for 
limiting. To assess the presence and degree of association 
between the dependent (unmet need) and independent 
variables (socio-demographic and economic characteristics), 
chi-square and Fischer exact test were used and statistical 
significance was defined when p-value was less than 0.05. 
Odds ratio with 95% Confidence Interval in multiple logistic 
regression was computed on variables which showed 
significant association with the dependent variable to identify 
their independent effects on having unmet need. 
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Figure 1: Proportion of women with unmet need for spacing and unmet need for limiting contraception among women of 

reproductive age in Rubavu district 

Participants were categorized into 2 groups: using 
contraception (N=133; 49.3%) not using contraception 
(N=137; 50.7%). Participants who are not using 
contraception were grouped into pregnant women or 
amenorrhoeic (N= 6; 2.2%) and not pregnant nor 
amenorrheic (N=131; 48.5%).Those who are pregnant were 
classified by whether pregnancy was intended (N=1; 0.4%), 

mistimed (N=3; 1.1%) or unwanted (N=2 0.7%).Women 
who reported having mistimed pregnancies were regarded 
as one component of unmet need for spacing and   those 
with unwanted pregnancies are having unmet need for 
limiting. Pregnant or amenorrhoeic women were divided 
into two groups: Fecund (131; 48.5%) and infecund (N=0; 
0.0%). The fecund women were grouped into three groups 
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as want later (N=72; 26.7%), want no child (N=49; 18.1%) 
and want soon (N=10; 3.7%). Women using no 
contraception and wanted no more children had unmet need 

for limiting and those who reported want later (after two 
years) had unmet need for spacing. Thus the total unmet 
needs for family planning are 46.6%.   

Unmet need for spacing and limiting by socio-

demographic and economic variables   

Table 1 describes unmet need for spacing and limiting by 
socio-demographic characteristics and economics variables 
of participants. The age ranged from 21-29 is presented in 
greater proportion with (99)36.7% of respondents. Among 
this range of age 48 (48.5%) reported having unmet need for 
spacing (P <0.001) and 7(7.0%) of respondents have unmet 
need for limiting (P <0.001). Among participants 91(33.7%) 
were between 30 and 37 years and 19 (20.9%) had unmet 
need for spacing (P=0.071) and 24 (26.3%) had unmet need 
for limiting (P=0.025). Among participants, 80 (29.6%) 
were between 38 and 46 years old, of them 9(11.2%) had 
unmet need for spacing, (P < 0.001) of them (20)25% had 
unmet need for limiting, (P < 0.096). Respondents were 
asked the number of living children. The results showed that 
69 (25.6%) at the time of the study had 1 child. Of them 
50(72.5%) reported unmet need for spacing (P< 0.001) and 
of them 6(8.7%) reported unmet need for limiting 
(P=0.012).Among respondents 98 (36.3%) had two to three 
children of them 14(14.2%) had unmet need for spacing (P 
< 0.001) and of them 10(10.2%) had unmet need for 
limiting (P < 0.006). Those who had four to five were 
64(23.7%) of them (8)12.7% had unmet need for spacing 
(P=0.002) and of them 20(31%) had unmet need for limiting 
(P=0.004). Respondents who reported having six and above 
children were 39 (14.4%) and 2(5.1%) had unmet need of 
spacing (P=0.001) and 15 (38.4%) had unmet need of 
limiting (P=0.001).The sex composition of children was 
assessed in this study. Among respondents, 56(20.7%) 
reported that sons equal to daughters and of them (10)17.8% 
had unmet need for spacing (P=0.063) of them 14(25.0%) 
had unmet need for limiting (P=0.189), who reported that 
sons are more than daughters were 47 (17.4), of them 
8(17.0%) had unmet need for spacing (P=0.070) and of 
them 2(4.2%) had unmet need for limiting (P=0.005). Who 
reported having sons only were 56 (20.7%) of them, 11 
(19.6%) had unmet need for spacing (P=0.127) of them, 12 
(21.4%) had unmet need for limiting (P=0.585). Daughters 
only were 53(19.6%) among them, 24 (45.3%) reported 
having unmet need for spacing (P=0.002) among them, 15 
(28.3%) reported having unmet need for limiting 
(P=0.051).Who reported that sons are less than daughters 
were 58(21.5%) of them 22 (37.9%) had unmet need for 
spacing (P=0.051) and 8 (13.7%) had unmet need for 
limiting (P=0.263). Respondents were asked the highest 

level of studies they have completed. Illiterates count 
60(22.2%) of participants of them 24(40%) had unmet need 
for spacing (P=0.017), of them 9(15.0%)   had unmet need 
for limiting (P=0.383), who have completed primary school 
were 113 (41.9%) of them 28(24.7%) had unmet need for 
spacing (P=0.351) and 24(21.2%) had unmet need for 
limiting (P=0.403).Secondary school counted 78(28.9%) 
and of them 19(24.3%) had unmet need for spacing 
(P=0.424) and 17(21.9%) had unmet need for limiting 
(P=0.437). And higher education were 19(7.0%), among 
those who had higher education 4 (21.0%) had unmet need 
for spacing (P=0.497) and 1 (5.20%) had unmet need for 
limiting (P=0.139). The occupation was asked and results 
showed that unemployed were 33 (12.2%) of them 7 
(21.2%) had unmet need for spacing and 6 (18.1%) had 
unmet need for limiting (P=0.912),business counted 52 
(19.3%) and among them 16 (30.7%) had unmet need for 
spacing (P=0.592) and 4 (7.7%) had unmet need for limiting 
(P=0.022), farmers were 151(55.9%) of them 44(29.1%) 
had unmet need for spacing (P=0.574) of them 37(24.5%) 
had unmet need for limiting (P=0.008). Employed counted 
34 (12.6%) with 8(23.5%) of unmet need for spacing 
(P=0.554) with 4(11.7%) of unmet need for limiting 
(P=0.256) .The religion affiliation was asked. The results 
showed that Muslims were 29 (10.7%) of them 4(13.8%) 
had unmet need for spacing (P=0.075) and 5(17.2%) had 
unmet need for limiting (P=0.075). Protestant were 81 
(30%) with 19(23.4%) of unmet need for spacing (P=0.299) 
with 22 (27.1%) of unmet need for limiting (P=0.023). 
Catholic counted 109 (40.4%) of them 43(39.4%) had 
unmet need for spacing (P<0.001) and 22(19.2%) had unmet 
need for limiting (P=0.896). Adventist were 51(18.9%) and 
of them 9(17.6%) had unmet need for spacing (P=0.073) 
and of them 5 (9.8%) had unmet need for limiting 
(P=0.066). The wealth quintile was reported. The lowest 
were 30(11.1%), of them 11(36.65) had unmet need for 
spacing (P=0.249) and 5(16.6%) had unmet need for 
limiting (P=0.0742), the second were 95(35.2%) among 
them 29(30.5%) had unmet need for spacing (P=0.458) and  
21(22.1%) had unmet need for limiting (P=0.320), Middle 
were 133(49.3%) and among them 30 (22.5%) had unmet 
need for spacing (P=0.059) among them 24 (18.0%) had 
unmet need for limiting (P=0.727), the fourth were 12 
(4.4%) and of them, 6(50.0%) had unmet need for 
spacing(P=0.079) and 1(8.3%) had unmet need for limiting 
(P=0.339). 
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Table 1: Socio-demographic and economic characteristics of participants and unmet need for spacing 

Variables             Frequency           Percent         Unmet  need           P-value    Unmet need          p-value 
                                                                             for spacing                                for limiting                   
                                                                            Yes          No                               Yes         No 
 Age(N=270)                                        
Between 21 -29                99                  36.7              48             51            < 0.001           7             92          <0.001 
Between 30 -39                91                  33.7              19            72       0.071           24           67            0.025 
Between 40 -49     80                  29.6               9             71              <0.001            20          60            0.096 
Number of living  
Children(N=270)                
One                                   69                  25.6              50             19            < 0.001           6             63            0.012 
Two-three                         98                  36.3              14             84            < 0.001           10           88            0.006 
Four –five                         64                  23.7              8             56                 0.002           20           44            0.004 
Six and above                   39                  14.4              2              37                0.001           15           24            0.001 
Sex composition  
of children(N=270)              
Sons equal to  
daughters                          56                  20.7              10             46              0.063            4             42            0.189 
Sons > daughters              47                  17.4              8             39                0.070            2             45            0.005 
Sons only                          56                  20.7              11             45              0.127            12           44            0.585 
Daughters only                 53                  19.6              24             29              0.002            15           38            0.051 
Sons < daughters              58                  21.5              22             36              0.051            8             50            0.262 
Education(N=270)                
Illiterate                            60                  22.2              24             36              0.017            9             51            0.383 
Primary                             113               41.9               28             85             0.351            24           89            0.403 
Secondary                         78                 28.9               19             59             0.424            17           61            0.437 
Higher                               19                 7.0                 4              15              0.497            1             18            0.139 
Occupation(N=270) 
Unemployed                     33                  12.2              7              26              0.369             6             27           0.912 
Business                           52                  19.3              16             36              0.592            4             48           0.022 
Farmer                              151                55.9              44           107             0.574            37           114          0.008 
Employed                          34                 12.6              8             26               0.554             4             30           0.256 
Religion(N=270)  
Muslim                             29                  10.7              4              25              0.075              5           24            0.810 
Protestant                          81                 30.0              19            62               0.299            22           59            0.023 
Catholic                            109                40.4              43            66             <0.001           21           88            0.896 
Adventist                          51                  18.9              9             42               0.073             5            46            0.066 
Wealth quintile(N=270) 
Lowest                              30                 11.1               11            19              0.249             5            25            0.742                                          
Second                              95                 35.2               29            66              0.458             21          74            0.320 
Middle                              133               49.3               30            103            0.059             24          109          0.727                                                                                                                                          
Fourth                               12                  4.4                6              6                0.079             1            11            0.339 

 
 Multiple logistic regression of socio-demographic and 
economic determinants of unmet need for spacing and 
limiting birth among women of reproductive age in 
Rubavu district   
 

In table 2, variables which show significant association with 
the dependent variable in tables one and two were recruited 
to estimate the likelihood of unmet need for spacing and 
limiting birth.  

 

According to this study, women aged between 21-29 years 
old are more likely to have un met need for spacing 
compared to other group of age(OR=2.626,CI=1.169–
5.897P=0.019). In the multiple logistic regression the Odd 

of having unmet need for spacing seems to reduce. Women 
who reported to have one child were more than 5 times to 
have unmet need for spacing relative to those with more 
than one OR=5.321, CI=2.219–12.757P=0.001). According 
to the results of this study, the odd of having unmet need for 
spacing reduces with the number of living children. Women 
who reported that to have six and above had a 81.5% 
reduction in the odd of having unmet need for spacing 
relative to those with less than six children. The sex 
composition of children is not statistically significant 
(OR=1.227; CI=0.503–2.993; P=0.065).  Women with no 
education were shown to be associated with unmet for 
spacing relative two those with primary, secondary and 
higher education (OR=3.144,CI=1.309 
7.553,P=0.010.Catholic affiliation were more than  two 
times more likely to have unmet need for spacing compared 
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to other religion affiliation (OR=2.187,CI=1.083–4.414 
P=0.029).  

According to the results from this study, the odd of having 
unmet need for limiting seems to be reduce with age. The 
results of the same study revealed that the odd of having 
unmet need for limiting increases with the number of living 
children. Women who have four to five children were more 
than four times more likely to have unmet need for limiting 
(OR=4.362 CI=1.661–11.455 ;P= 0.003), those who have 
six and above were more than four times   more likely to 

have unmet need for limiting compared to those with one 
child (OR=4.353 CI=1.787-10.606;  P= 0.001). Women 
who reported that sons are more than daughters, have a 
89.9% reduction in the odd of having unmet need for 
limiting (OR=0.102; CI=0.022–0.466; P= 0.003). Protestant 
are two times more likely to have unmet need for limiting 
(OR=2.026; CI=1.000–4.103; P= 0.050).Business and 
Farmer were not statistically associated with unmet need for 
limiting (OR=0.588; CI=0.160–2.166; P= 0.425). 
(OR=1.796; CI=0.754–4.283; P= 0.186).  

 

Table 2: Multiple logistic regression of socio-demographic and economic determinants of unmet need for spacing and 
limiting birth among women of reproductive age in Rubavu district   
 
 
Variables                                  Unmet need for spacing                                       Unmet need for limiting  
       AOR             95%CI             P-value AOR           95%CI            P-value 
Age                                         
Between 21 -29               2.626        1.169–5.897         0.019                        0.365    0.132–1.011           0.053  
Between 30 -39                —                     —                   —                         1.329        0.616–2.864          0.468 
Between 40 -49    0.538         0.200–1.443         0.218       —                 —                       — 
Number of living  
Children                 
One                                 5.321           2.219–12.757      <0.001                   1.084        0.369–3.181           0.883 
Two-three                       0.508           0.232–1.110          0.089                   1.591        0.607–4.172           0.345 
Four –five                       0.437           0.181–1.054          0.065                   4.362        1.661–11.455         0.003 
Six and above                  0.185           0.054-1.0.634       0.007                   4.353        1.787-10.606          0.001 
Composition of                                                                                                                                                                         sex                
Daughters only                1.227 0.503–2.993        0.065                       —                  —                     — 
Sons > daughters                —                 —                    —                          0.102       0.022–0.466           0.003 
Education                
Illiterate                            3.144          1.309–7.553        0.010                       —                     —                  — 
Religion    
Catholic                            2.187            1.083–4.414       0.029                       —           —                — 
Protestant                                                                                                       2.026        1.000–4.103          0.050 
Occupation  
Business                             —                       —               —                         0.588        0.160–2.166          0.425 
Farmer                                —                      —                —                         1.796       0.754–4.283          0.186                                   
  
 

DISCUSSION  

The results showed that the unmet of spacing is 27.8% and 
that of limiting 18.8% that give the total unmet need of 
46.6%. The results are lower than the results of the study 
conducted from which Using Westoff model the total unmet 
need was estimated as 44.8%. [9] In the study conducted by 
Malini and Narayanan in India to assess unmet need for 
family planning among married women of reproductive age 
group in urban Tamil Nadu, The prevalence was 39% in the 
study area. [10] The results are higher than the results of the 
Rwanda Demographic and Health Survey of 2010 (RDHS) 
which showed that unmet need in Rubavu district was 36%. 
[11] This difference is probably due to that as the study 
setting was a rural area, it has been shown that unmet need 
for contraception is higher in rural areas than urban areas 

and participants were only married women who are ready 
for childbearing which may be the explanation of high 
unmet need for family planning. According to the results, 
unmet need for spacing was identified among women of law 
age and unmet need for limiting decreases with age. This 
may due to the fact that women need any more children. 
The results of the study showed that the likelihood of unmet 
need of limiting increases with age which is not statistically 
significant. The reason may be that as long as the age of 
women increases the desired family size is reached and they 
are not ready for childbearing. The results are supported by 
the results of the study conducted by Adebowale and 
Palamulen in Burkina Faso which showed that odds ratios 
associated with unmet need for modern contraceptive were 
high for married women of advanced aged.[12] And the 
results of another study conducted in Ethiopia showed that 
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the age group of 40 and above were more likely to have 
unmet need for FP compared to age groups of 30-34 
years.[13] In this study, the likelihood of unmet need 
increases with the number of living children. Women who 
have one child reported unmet need for spacing and unmet 
need for limiting was reported by women who have four and 
above children. The reason may be the reach of the desired 
family size. The results from this study are supported by the 
results of the study conducted in Burkina Faso where the 
likelihood of unmet need for modern contraceptive 
increases consistently as the number of living children 
increases. For instance, women who have at least 5 living 
children were approximately 8 times more likely to have 
unmet need for modern contraceptive than those who do not 
have any living children. [12] Several studies showed that 
education is an important factor in increasing contraceptive 
knowledge and the desire to limit or space births. In this 
study only women with no education affect unmet need for 
spacing as women are not exposed on family planning 
media which are different from the study conducted by 
Gabapamang in Botswana were married women with 
primary education were 3 times to have unmet need 
(OR=2.901; p=0.040) and married women. [14] The 
difference may due to that today in Rwanda women are 
empowered through community health workers campaign 
and better access to health facilities and information about 
contraceptive methods. Sex composition may make couple 
to decide the use of contraceptive methods. The odd of 
unmet need for spacing increases among women who 
reported to have daughter only and decreases among women 
who reported that sons are more that daughter. This may 
due to that Rwanda is one of the parts of the world where 
normative preference for sons is prevailing. This was 
evidenced by the study conducted by Gibson and Hindin 
where the pressure from in-laws to have children soon after 
marriage has been reported. [15]  In the study conducted in 
Eastern Sudan with the main purpose of assessing factors 
affecting unmet need for contraception the results  revealed 
that women education < secondary level (OR=7.8; CI=5.6; 
P=0.00). [9] Catholic have unmet need for contraception 
which is similar to the results of the study conducted in 
Nigeria, which  showed that participants who were non-
Catholic Christians were less likely to have unmet need for 
limiting than the Catholic Christians (p<0.001). [16] This is 
because the Christian religion particularly prohibits using 
contraceptives for spacing and limiting birth.  The results 
showed that occupation is not associated with unmet need 
for contraception which is different from the study 
conducted in Westoff et al in Rwanda where women who 
were currently working (OR=1.435; p<0.001) had higher 
odds of unmet need for modern contraceptive than those 
who are not working. [11] In Ethiopia the study conducted to 
assess determinants of unmet need showed that Housewife/ 
farmers were 6.81 (AOR = 6.81, 95 % CI: 1.91-24.29) times 

more likely to have unmet need for FP compared to those 
who were employed. [17 

 

CONCLUSION          

                                                                                                                                                
Among participants, unmet need for contraception remains 
high. The likelihood of unmet need for spacing is high in 
low age, and increases with low number of living children, 
sex composition and Catholic based faith. Campaigns 
against Sociodemographic determinants unmet need for 
contraception should be intensified. 
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Abstract – This paper deals with the technical analysis for preferring  more “Efficient and Green” of “Advanced-Ultra Supercritical 
760°C” technology for power generation for achieving more savings on Efficiency, Capital Cost, O&M Cost and with reduced GHG 
emissions instead  of preferring “710°C technology” . There is an urgent need for the shifting of the focus of technology development 
for proposed A-USC (Advanced Ultra-Super Critical) from A-USC-710°C to A-USC-760°C for availing greener and less costly cost 
power generation option. It is said that just a 1% gain in efficiency for a typical 700 MW plant reduces 30-year lifetime emissions by 
2,000 tonne NOx, 2,000 tonne SO2, 500 tonne particulate matter and 2.5 million tonne CO2.  Further to that improvements in the 
Efficiency will not only decrease operating costs and make better use of fossil fuels, they will also reduce the emissions. 
 
This paper describes how the concept of advanced ultra-super critical technology came in to existence in India and how the 
Government of India gave thrust to develop this technology. This paper on technology side covers the cycle conditions used and 
performance and efficiency of the technology. This paper also reviews the comparison of different technologies vis-à-vis parameters 
of steam temperature, pressure of Advanced Ultra Supercritical and sub-critical technologies. The information on work done on Boiler 
material selection based on strength and stability is also covered. The aspect of saving on the part of material, thickness and size are 
also discussed. The study indicated that such work has earned ASME Boiler and Pressure Vessel Code that regulates the design and 
construction of boilers and pressure vessels. The paper also has discussions on the A-USC 760°C technology development including 
test-runs, performance runs  and component test accomplished for 1,00,000 hours (11+ years).  
 
The review of the development of this technology indicated that the study started as early as 1995 outside India and India turned to 
this technology around 2010.  An insight into the development of special steel containing different proportions of Chromium and 
Nickel indicated that material properties are greatly improved and operations could be done at 760°C leading for cost reduction and 
improved environmental parameters. In summary and conclusion recommendation emerged after the discussions is also given for the 
selection of most suitable and appropriate technology. For the purpose of ready understanding the work done by leaders in A-USC 
their few slides are re-produced here in the paper. 
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I. INTRODUCTION 
 
In todays’ time, the renewable technology route like Solar is the India’s top most priority for power generation, but the relevance of 
Coal route, that too through the development of Advanced-Ultra Super Critical (A-USC) Technology – a more efficient with reduced 
carbon foot prints, is in no way lesser.  It is true that India would depend on coal for energy for at least next 30 years and India’s for 
coming years as solar and wind power would not be able to replace coal in near future. India’s requirement for energy through 
Renewable Energy route would probably need huge lands covered with solar cells panels and even than India may remain still power 
deficient. Also, the sun shines only half the day and the dust/silt requires constant cleaning to maintain their efficiency. Further to that 
unless lower cost “storage capability” is developed; Solar power and Wind power availability would be constrained for coming few 
decades. 
 
As per the India’s national Electricity Plan 2016, In the 12th Plan, likely capacity addition from conventional sources as per review 
carried out as on 31.3.2016, will be 101,645 MW (Coal 86,250 MW, Lignite – 1,290 MW, Gas – 6,080 MW, Hydro – 5,525 MW, 
Nuclear – 2,500 MW) against a target of 88,537 MW. This is about 115% of the target. The 2. 56 % of total capacity addition during 
12th plan is expected to come from private sector.  There is likely to be considerable slippage in capacity addition target in respect of 
Hydro (5,601 MW) and Nuclear (2,800 MW) in the 12th Plan period. During 12th plan, capacity addition from supercritical technology 
based coal power plants is likely to contribute around 39% of the total capacity addition from coal based plants. The total capacity 
addition during 2017-22 is likely to be 1,87,821 MW. As per NITI Aayog “Energizing India Report 2017”. Business as usual scenario 
showed that based on projected yearly growth basis, share of Ultra Super-Critical technology (USC) in total generation capacity of 
848 GW in 2032 & 1566 GW in 2047 be 35% in 2032 & 60% in 2047. However, share of Integrated Gasification Combined 
Cycle (IGCC) technology is projected to be lower at 10% in 2032 & 40% in 2047. Clean Coal Technology (CCT) scenario shows that 
the USC will increase to 45% in 2032 & 40% in 2047 and share of IGCC technology will be 15% in 2032 & 60% in 2047. The share 
of USC is slowly being replaced by IGCC under CCT scenario. The Sub-Critical technology in coal based power plant is projected to 
retire by 2032. 
 
The Government of India is also making efforts to develop the technology and set up a first thermal plant and notified by several press 
releases through the note of Press Information Bureau (PIB) and the story goes as early as the year August 2006, which is as described 
below. 
 
The planning commission was introduced the concept of super critical technology in 2006 in its Integrated Energy Policy Report,  
April 2006 release [1] by member Planning Commission and was duly signed by 20 Experts including six Secretaries to the 
Government of India, TERI, ASCI, FICCI, ASSOCHAM, SERC, IIT Mumbai, IDFC and others. Consequently, India adopted the 
supercritical and then ultra-supercritical technology to get the benefits of improved efficiency of coal power plants. Moreover, the A-
USC project is expected to reduce the carbon dioxide emission by 15-25% at source and the power plant based on A-USC technology 
would reduce coal consumption about by 20% as compared to the sub-critical plant and by 11% in comparison to the super critical 
technology plant. Furthermore, the A-USC operating efficiency is expected to be above 50% which is much higher than sub-critical 
and super critical technology. Hence, the project would lead to operational cost savings. 
 
It has stated that The Integrated Energy Policy of the Government of India envisages an ambitious program for power capacity 
addition to about 800 GWe by 2031-32 towards meeting the energy demands of the country for ensuring the required economic 
growth and improved standards of living. For minimizing carbon dioxide emissions, through achieving the highest possible energy 
efficiency and reducing coal required per unit of power generated, it is planned to adopt clean-coal-based power generation 
technologies such as supercritical, ultra-supercritical, advanced ultra-supercritical and integrated gasification combined cycle, which 
are in different stages of development, demonstration and commercialization worldwide. Certain innovative options such as carbon 
dioxide capturing and sequestration and high-temperature bio-waste and bio-fuel based plants are also being explored. This paper 
discusses the materials research and opportunities of these power generation technologies. 
 
As referred in the Power Technology 2018 article entitled “Yuhuan 1,000MW Ultra-Supercritical Pressure Boilers” Siemens reports 
that just a 1% gain in efficiency for a typical 700 MW plant reduces 30-year lifetime emissions by 2,000 tonne NOx, 2,000 tonne SO2, 
500 tonne particulates and 2.5 million tonne CO2. [2] 
 
The CEA (Central Electricity Authority) has projected to reduce the dependence on coal based power plants and has designed 
framework to adopt new renewable sources, yet the available renewable resources are not viable enough to meet the increasing 
domestic demand, and therefore, coal based power plants will continue to be a feature of Indian Power Sector at least for 50-60 more 
years. Furthermore, the advanced ultra-supercritical technology is a pioneering indigenous technology and has potential enough to 
solve the bottlenecks of coal based power plants. The A-USC project will enable Indian industries to design, manufacture and 
commission higher-efficiency and low polluting coal-fired power plants. This in turn will also lead to establishment of new industries 
and generate employment opportunities in the country. 
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It could be seen that Advanced-Ultra Supercritical Technology operating at very high pressures & temperatures have the needed 
ability to provide a great scope of improvement in Turbine cycle efficiencies. Learning this advantage, the Government of India took 
various decisions to promote the use of such technology in our country by advocating a gradual shift to Supercritical Technology to 
Ultra Super Critical Technology and the plan to Advanced Ultra Super Critical Technology in the 12th Plan period and then in  the 13th 
Plan the Government envisages the total switchover to Supercritical Technology for Utilities, thus contributing a great extent to a 
drastic reduction in Carbon Footprint & Global Warming. The main advantages of the Supercritical shift would be on the following 
lines 
 Equipment cost per MW cost reduction 
 Availability of more efficient & reliable products 
 Steam turbine modules to perform on higher efficiencies of scale 
 To be more competitive to cater to emerging market 
 
If coal based power plants have to survive and to compete with Solar Power generation plants, and then they have to prepare & choose 
the most advanced coal based power generation machines such as the regimes of Advanced-Ultra Supercritical Technology (A-USC-
760°C) as compared to just Ultra Supercritical Technology. As it is known that the efficiency in prevailing sub-critical power 
generation technology is about 32%, whereas in Advanced-Ultra Super Critical Technology the efficiency of power generation is in 
the range of 46-50% and additionally CO2 abatement capability is increases from 12% and 41%. By 2032, India is planning to convert 
the present sub-critical fleet of power plants to only Ultra Super Critical (USC) Technology having 42-45% thermal efficiency and 
28% CO2 reduction by staying at say 603°C-605˚C. The internationally Turbines-Boiler materials to function at 603°C-605˚C are 
developed and they are working well as the Ultra-Supercritical technology units and also have developed 700°C-720°C materials 
successfully. Additionally western countries have already run and tested their material for 1,00,000 hours. In contrast to that India yet 
to start such work. 
 
Thinking on the similar lines, the Government of India in its best efforts to be at the front of the latest technology made efforts to 
develop the Advanced Ultra Super Critical (A-USC) Technology which would perform at 710°C-720°C and decided to go for the 
development of the technology through R&D work to be conducted by IGCAR-BHEL-NTPC-MIDHANI which is evident from the 
releases of Press Information Bureau as explained below: 
 
As early as December 2009, Under the National Action Plan on Climate Change Government of India (GOI) emphasized on 
development of underground coal gasification (UCG) or in-situ coal gasification, a clean coal technology, that allows exploitation of 
coal reserves conventionally regarded as uneconomic or inaccessible due to depth or mining and safety considerations. UCGs are 
more beneficial in terms of health and safety and lower capital and operating costs and environmental effects. In India almost 40% of 
available coal reserves are beyond 300 m in depth, to access these reserves UCG promotion is important. (PIB – Towards green coal 
technology, 9 December 2009) [3]. 
 
Further to that in April 2011, the Cabinet Committee of Economic Affairs (CCEA) approved the constitution of a National Clean 
Energy Fund (NCEF) and the Finance bill 2010-11 provided creation of a corpus called NCEF to invest in entrepreneurial ventures 
and research in clean energy technologies. Subsequently CBEC issued Clean Energy Cess Rules, 2010. The Inter Ministerial Group 
(IMG) approved the projects/schemes eligible for financing under NCEF. (Press Information Bureau, Government of India-PIB: - 
Creation of National Clean Energy Fund – NCEF, April 6th 2011 [4]. 
 
After a lull of three years in August 2014 vide Press Information Bureau (PIB), Government of India announcement, A new scheme 
for “Development of Advanced Ultra Super-Critical (A-USC) Technology for Thermal Power Plants” was introduced in the Union 
Budget of 2014-15 as an R&D project to improve power plant efficiency to 45-46%, reduce CO2 emissions and reduce coal 
consumption, and establish a demonstration power plant 800 MW capacity. The cost is estimated at Rs 1554 Crore and for financial 
year 2014-15, government made budgetary provision of Rs. 100 Crore (Press Information Bureau, Government of India-PIB:  
Development of ADV-USC Technology for Thermal Power Plant as an R&D, 11 August 2014).[5] 
 
Then in March 2015, the government of India approved an Advanced Super Critical Technology (A-USC) R&D Project for Rs. 1500 
Crore to achieve enhanced efficiency of thermal generation, reduce carbon dioxide emissions, and reduce coal consumption for coal 
based power plants. (Press Information Bureau, Government of India-PIB:  March 2, 2015) [6]. 
 
Through an another PIB release, it was announcement, that the following initiatives have been taken to reduce carbon footprint of 
power sector – out of a total of 87,000 MW thermal capacity under construction about 48,000 MW is supercritical that uses less coal; 
supercritical technology mandatory for Ultra Mega Power Plant (UMPP); in 13th plan all coal fired capacity addition will be through 
supercritical units; A-USC technology approved by government; renovation, modernization and life extension of old thermal power 
units and retirement of old and inefficient thermal generation units, in phased manner – 3,000 MW already retired; policy of automatic 
transfer from old units to new supercritical units; doubling coal cess from Rs 100/tonne to Rs 200/tonne for funding projects under 
National Clean Energy Fund (budget speech 2015-16); increasing share of renewables; PAT Scheme under National Mission on 
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Enhanced Energy Efficiency is under implementation by Bureau of Energy Efficiency (BEE) for improving energy efficiency for 144 
number of thermal stations.  (Press Information Bureau, Government of India-PIB:  Initiatives to improve the efficiency of Coal 
Based Power Plants, March 12, 2015) [7] 
 
For bringing A-USC (Advanced Ultra Super Critical Technology) to India the Cabinet Committee on Economic affairs approved the 
R&D on AUSC with an estimated cost of Rs. 1554 Crore i.e. Rs. 270 Crore from BHEL, Rs. 50 Crore  from NTPC, Rs. 234 Crore 
from ICAR, Rs 100 Crore from DST, and balance Rs. 900 Crore from DHI as a grant spread over three years, commencing from 
2017-18, provided to BHEL as a plan Gross Budgetary Support for implementation of R&D. The project will enable Indian industries 
to design and manufacture higher efficiency coal power plants using advance technologies without any technological collaboration/ 
licensing agreement with foreign companies. The proposed technology is still in research stage in all countries and not matured and 
demonstrated however, it is expected to give 20% reduction in CO2 emission at source, 20% saving of coal consumption compared to 
sub critical plant and 11% saving compared to supercritical plants thereby ensuring energy security for the country. (PIB – Cabinet 
Approves financial support to BHEL for R & D for development of AUSC technology August 10 2016) [8] 
  
Government of India further took the steps in March 2017 and April 2017 to modernize and improve the efficiency of coal based 
thermal power plants and reduce pollution levels from these plants include Adoption of supercritical technology with design efficiency 
5% higher, lower fuel consumption and CO2 emissions than that of 500 MW subcritical units. A capacity addition of 39,710 MW 
power based on supercritical technology already achieved and 48,060 MW of technology is in pipeline. Ultra Mega Power Projects 
(MPPs) required to use supercritical technology and coal based capacity addition during the 13th plan period shall be through super 
critical units. Policy of automatic transfer of Letter of Assurance/ coal linkage granted to old plants to adopt new supercritical units by 
state utilities/IPPs. Under the Performance Achieve and Trade (PAT) Scheme under National Mission on Enhanced Energy Efficiency 
under Bureau of Energy Efficiency-PAT cycle II – individual target for improving efficiency assigned to 154 thermal power stations. 
High efficiency electrostatics preceptor and low NOX burners installed to capture PM (particulate matter-fly ash) and reduce NOX 
emission from flue gasses. Flue gasses dispersed through tall stacks (275 meter) to achieve SO2 emission control and reduce 
concentration of polluting gasses at ground level. A capacity of about 7751.94 MW units of old and inefficient unit has already 
been retired; Research on A-USC with targeted efficiency of 10% over supercritical units is being pursued. As discussed earlier a 
MoU was signed in August 2010 between key BHEL, NTPC Ltd., and IGCAR for development of 800 MW A-USC pilot plant (main 
steam pressure of 310 kg/cm2 and temperature of 710°C-720°C). (Press Information Bureau, Government of India-PIB: Steps taken to 
improve the efficiency of coal based thermal power plants 30 March 2017) [9]; and (Press Information Bureau, Government of India-
PIB: Plan for reduction of pollution level of coal based thermal power plants, April 6th 2017. [10] 
 
As per the Department of Heavy Industries and Public Enterprises, Government of India [11], R&D Project for “Development of 
Advanced Ultra Supercritical Technology for Thermal Power Plants” on a Mission Mode, at an estimated cost or Rs. 1554 Crore was 
under consideration in the Department and by now it has been cleared. The project is proposed to be executed in two phases. The 
objective of the first phase of the project is to undertake R&D on all aspects of Advanced-USC technology for thermal power plants in 
order to improve power plant efficiency, reduce carbon-dioxide emissions and reduce coal consumption per unit of power generated. 
In the second phase, an 800 MWe Advanced-USC Demonstration power plant based on the developed technology will be established. 
The project will be carried out jointly by BHEL under DHI, Indira Gandhi Centre for Atomic Research (IGCAR) under Department of 
Atomic Energy and National Thermal Power Corporation Limited (NTPC) under Ministry of Power, who have entered into a 
Memorandum of Undertaking (MoU). The duration of the R&D project is estimated to be two and a half years from the date of 
approval. Though the time limit of two and half year has been set, but it is most unlikely to happen due to the system constraints. 
 
Such technology developed indigenously would enable India to be among the first few countries in the world to demonstrate the 
technology. It will facilitate manufacture of large power plant equipment with advanced technologies and without Technological 
Collaboration/ Licensing Agreement from foreign companies. Further, the spin-off from this project will include benefits to other 
industries dealing with high temperature, high pressure exposure of metal objects. Once developed, use of these technology in future 
large thermal power plants will ensure energy security for our Country for a longer period, along with reduction in impact on the 
environment. 
 
In March 2017, the “Consortium of BHEL, NTPC and IGCAR under the aegis of DHI-Ministry of HI& PE Government of India” vide 
Open Advertisement No.: 01/2017 dated March 30, 2017 had announced for the need of Appointment to the post of Mission Director 
of AUSC project on Contractual basis. A consortium of three government entities, namely BHEL, NTPC and IGCAR is jointly 
developing Advanced Ultra Super Critical (AUSC) technology for thermal power plants of future, envisaging reduced coal 
consumption as well as reduced carbon dioxide emission. The project is formulated with a time cycle of two and a half years under the 
aegis of DHI, Ministry of HI & PE and involves an estimated expenditure of INR 1554 Crore, with major funding of INR 1000 Crore 
from Govt. of India. The Applications had been invited from the citizens of India for filling up the post of Mission Director for 
aforementioned R&D project. As “Mission Director–R&D Project” for Development of A-USC technology on CONTRACT basis for 
a period of 30 months. The position has been filled now and the positional is functional now and is being headed by industry expert. 
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It is planned to perform the following designing and scheming of activities during the currency of the project of 30 months; Material 
characterization of special alloy to be used in high temperature high pressure steam cycle component in Boiler, tubing, valves and 
steam turbine. b) Development of manufacturing technologies including casting, machining, welding etc. for all components made out 
of special alloys. c) Detailed design of components, sub-assemblies, assemblies etc. for manufacturing, testing for final erection and 
commissioning. d) Manufacturing and testing of prototypes to validate the design. e) Design of complete systems of power plant and 
documentation for establishing a 800 MW demonstration power plant using this developed AUSC technology. f) Any other work 
relating to the project as mandated by Over Arching Committee for AUSC - R&D project. And vide Business Standard dated February 
2, 2018, these activities for the development of 800 MW advanced ultra-super critical thermal power plant project got Rs 100 crore for 
next year from the Department of Heavy Industry with a target to finalize the turbine design, as per 2018-19 budget papers. According 
the Union Budget, the project target for next fiscal includes finalization of turbine design, completion of detailed design for boiler and 
valves and commissioning of the turbine rotor test rig facility [12]; and the Ministry of Heavy Industries and Public Enterprises (MHI 
& PE) has brought forth this fund on board in its budget [13]. 
 

II. THE TECHNOLOGY 
 
The basic understanding on the differences in the technologies and their pressure and temperature parameters of the technologies such 
as Sub-Critical, Super Critical, Ultra Super Critical, Advanced-Ultra Supercritical has been shown below as widely available in the 
literature. Different types of comparisons for different technologies are given below in the Table-1 and Table-2 respectively, where 
data are almost similar. Performance is compared for the coal based plant types, with the steam conditions shown in Table-1, 
representing Sub-Critical, Super Critical, Ultra Super Critical, and Advanced-Ultra Supercritical thermal cycles. These steam 
conditions are considered representative of current market offerings in the U.S., except for the A-USC plant which is in the advanced 
stage of Test program.  
 
An excellent review on the subject has been published by Chetal et.al. referred at [14]. 
(http://insa.nic.in/writereaddata/UpLoadedFiles/PINSA/Vol81_2015_4_Art06.pdf). A lot work is being done for the development of 
such materials. In this light CSIR-National Metallurgical Laboratory (NML) Jamshedpur has presented the studies done on the 740 H 
Inconel materials procured presumably from outside India. They have studied the Strain rate effect on cyclic deformation behavior of 
advanced ultra-supercritical boiler grade wrought Ni-based super alloy IN 740H at 760 °C. It is understood that in India too as late as 
in 2016,  the work on Ni-based super alloy IN 740H at 760°C has been initiated at National Metallurgical Laboratory but just at the 
evaluation stage only; as the alloy sample has been obtained presumably some other source. Strain rate effect on cyclic deformation 
behavior of advanced ultra-supercritical boiler grade wrought Ni-based super alloy IN 740H at 760°C by R.K. Singh, J.K. Sahu; 
Materials Science and Engineering, Pages 272-279,Volume 658, 21 March 2016, [15]. 
 

Table I: Cycle conditions used for Performance and Efficiency of Technology 

Sl. 
No. Plant Type 

Main Steam 
Pressure 

(Bar/           
kg per cm2) 

Main Steam 
Temperature 

(°C) 

Thermal efficiency 
(Indicative) on 
Gross Calorific 
Value basis (%) 

Change in 
Overall plant 
efficiency  (% 

relative) 

CO2 Emission 
Reduction 

(%) 

1. Sub-Critical 170/173.3 540 33-35 Base case Base Case 
2. Super Critical 240/244.7 565 36-40 2.9 12 
3. Ultra Super Critical 250/297.7 602-610 42-45 5.8 28 
4. Ultra Super Critical 292/297.7 603-621 42-45 6.6 28 
5. Advanced Ultra 

Super Critical* 
(A-USC-650°C) 

345/351.8 650 46-50 9.5 41 

6. Advanced Ultra 
Super Critical* 
(A-USC-710°C) 

345/351.8 700 46-50 12.7 41 

7. Advanced Ultra 
Super Critical 
(A-USC-760°C) 

345/351.8 760 46-50 15.8 41 

*Under Developmental stage   
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Table II: A comparison of different technologies vis-à-vis various parameters of steam temperature, pressure etc. 

Quantity Sub- 
critical 

Super- 
critical 600°C USC 700°C  

A-USC 
760°C  
A-USC 

Coal Cost, $/GJ 3.42 3.42 3.42 3.42 3.42 
Main Steam Temperature, 
°C 541 582 604 680  732        

Main Steam Pressure, bar 179 262 276 352 352 
Net heat rate, Btu/kWh 
(HHV) 9,430 8,860 8,700 7,990 7,633 

Efficiency, % HHV 35.5 38.5 39.2 42.7 44.7 
LCOE, $/MWh (1) 71.0 69.2 69.4 69.7 69.7 
CO2, kg/MWh from plant 900 851 836 763 729 
Relative CO2  emissions 
vs Subcritical 100 94.5 92.9 84.8 81.0 

Technology Sub- 
critical 

Super- 
critical 700°C USC 700°C  

A-USC 760°C A-USC 

Coal Cost, $/GJ 3.42 3.42 3.42 3.42 3.42 
Main Steam Temperature, 
°C 541 582 604 680 732  

Source: Ref: [35] Engineering and Economic Evaluation of 1300F Series Ultra-Supercritical Pulverized Coal Power Plants, EPRI 
Study: on  SC, USC, and A-USC Plant Study EPRI Report 1015699, September 30, 2008, EPRI Project Manager J. M. Wheeldon 
 
Present International scene on  A-USC Technology Development:  The USC technology for steam parameters up to 280 kg/cm2 and 
600°C super-heater/re-heater temperatures is a in a stage of adoption in the world. To further improve the power generation efficiency 
and carbon dioxide emissions, work is in progress currently being conducted in the USA, European Union, and Japan for use of steam 
parameters of 300-350 kg/cm2 pressure and 700°C-760°C and more steam temperatures (Table 3). In this context, for India, A-USC 
plants with moderate steam parameters of 310 kg/cm2 and moderate steam temperatures of 710°C/720°C are being considered. 
 

Table III: A-USC work is in progress in different countries 

Sl. 
No. Year Country Temperature of SH/RH (°C) Pressure 

(kg/cm2) 
1. 1990 USA 760 350 
2. 1998 Europe 700 350 
3. 2007 China 700 300 
4. 2008 Japan 700 350 
5. 2010 India 710/720 310 

Source: Ref (14): Chetal et.al., Proc. Indian National Science Academy, 81 No. 4 September 2015 pp. 739-754 
 
At this moment it could be seen that EU countries are still paddling at lower temperature 700°C and 300 kg/cm2 pressures which 
would give them lower efficiencies, lower reduction in CO2 generation, lower cost reduction, lower reduction in operating costs and 
lower space reduction in Plant layouts as compared to the technologies performing at 760°C and pressure of 350 kg/cm2 in USA since 
1990 as already developed and is in advanced stage of performance tests. 
 
As per the International Energy agency (IEA) Report the work on highest steam temperature is being done at 760°C in USA.  The IEA 
report says that “The program on ‘Advanced Ultra-supercritical Power Plant Materials’ in the USA started in 2001. The research 
program is financially supported by the US Department of Energy and Ohio Office of Coal Development, and is split into two 
consortia, the major US boiler manufacturers (Alstom, Babcock & Wilcox, Foster Wheeler, Riley Power, GE Energy) and US steam 
turbine manufacturers (Alstom, GE energy, Siemens). The national laboratories, Oak Ridge National Laboratory and the National 
Energy Technology Laboratory support both consortia. The research program is managed by the Energy Industries of Ohio with the 
Electrical Power Research Institute serving as the program technical lead. The National Energy Technology Laboratory are aiming for 
760°C (1400°F) maximum temperature  and 35 MPa (5000 psi) maximum pressure, with efficiencies of 45–47% (net, HHV) and a 
corresponding drop in carbon dioxide emissions of 15–22%. Alstom have estimated an increase of efficiency of 7% points when going 
from USC to AUSC steam parameters. Alstom argue that 760°C maximum temperatures should be reached as opposed to 700°C for 
three reasons. Firstly, nickel alloys can reach this temperature. Secondly, the cost of precipitation strengthened nickel alloy needed for 
760°C is the same as solution strengthened alloy for 700°C. Finally, conventional PCC plant configuration can exploit temperatures of 
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760°C”. Thus the experience of Alstom is pointing on AUSC technology operating at 760°C. In view of above, it is prudent to review 
the status of technology performing at 760°C and pressure of 350 kg/cm2. 
 
As per the Report entitled “Advanced Ultra-Supercritical Pulverized Coal Power Plant with and without Post-Combustion Carbon 
Capture. EPRI, Palo Alto, CA: 2015” released as Task-7 and authored by Goeorge Booras by U.S. Department of Energy (DOE) 
under Instrument Number DE-FE000234 and the Ohio Coal Development Office/Ohio Department of Development (OCDO) under 
Grant Agreement Number D-05-02B, [16]. The Report covers the progress of the work from October 1, 2009 to September 30, 2015. 
Such work has also referred the work earlier done on the same subject. (17-31).  
 
The salient features of the work are enumerated below. 
As explained in Figure 1 that their team member Alston is working on this technology since 1995 [32]. (John L Marion). Their slides 
are reproduced for ready reference and better understanding. 

Figure 1: Western Countries working on A-USC since as early as 1995 

Source: Reproduced from Ref [32] with Approval of Author 

It is well known that achieving 700°C/760°C steam temperatures require, new advanced materials, New fabrication techniques and 
New materials include Ni-based alloys for SH/RH tubing/piping and turbine forgings/castings such as   617, 263, Sanicro 25, 740, 
625. The new fabrication techniques include, Membrane wall tube panels from high-Cr ferritic alloy (T91/92), dissimilar welds in 
turbine rotor [32] (John L Marion). 
 
As the amount of Ni is increased the material becomes more and more difficult to work with and if one is able to handle the material 
then one is able to achieve higher performance as explained In Figure 2 [32] (John L Marion). 
 
 
 

 

 
 
 
 
 
Figure 2: Variation in composition of material changes the scope of technology Application from Sub-Critical, Critical, Ultra-

Super Critical and Advanced Ultra-Supercritical technology 

Source: Reproduced from Ref [32] with Approval of Author 
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It is true that for the development of technology following activities are to be attended to or to be performed and at every component 
selective material is to be used.  

i. The Conceptual Design 
ii. Material Properties 

iii. Steam side Oxidation 
iv. Fireside Corrosion 
v. Welding 

vi. Fabricability 
vii. Conceptual Design 

viii. Material Properties 
ix. Steam side Oxidation 
x. Fireside Corrosion 

xi. Welding 
xii. Design Data & Rules (including Code interface) 

 
In the process developing the A-USC technology, Following have been achieved [32] 
 Multiple potential host sites evaluated 
 Primary and alternate host sites identified 
 Pre-FEED (feed front end engineering design) and FEED tasks completed 
 Preliminary capital cost estimate prepared 
 PFD and P&ID documents developed. (Process flow diagram (PFD) and A Process and Instrument Drawing (P&ID) developed 
 Interface conditions defined for scope boundaries 
 Equipment arrangement defined for host site 
 US-based supply chain development ongoing 
 NEPA (National Environmental Policy Act) for primary host site proceeding 
 
The proposed Next Steps are [32] 
 Proceed with Detailed Engineering effort 
 Complete NEPA procedure in support of environmental assessment for host site 
 Finalize testing operating plans 
 Develop procurement specifications for equipment 
 Construct Component Test facility 
 Operate for two years (ending in 2020) 
 For example they have completed the World’s First Inconel®740H Pipe Extrusion having following features Special Metals 

(Huntington, WV) & Wyman-Gordon (Houston, TX) Project § 15-inch (381mm) O.D. X 8- inch (203mm) I.D. X 34-1/2 feet 
(10.4m) long § Larger forging window for Inconel 740H compared to CCA617 (same size pipe extrusion was shorter, 8.9m) 

 Major Step: Code Case 2702 (Inconel 740H) now Approved (2011) for Use in Section I and B 31.1; Maximum Use Temperature: 
800°C (1472°F);  and Rules approved for: Chemistry, Heat-treatment, Welding, Post-weld heat- treatment, Cold-forming, Weld 
strength reduction factors; Haynes 282 (Triple Melt) has been successfully forged into a disc for detailed evaluations, Disc meets 
criteria for largest A-USC forging needed (IP turbine); Characterization Plan: Tensile, Creep, LCF, HCF, FCGR and Toughness + 
fatigue in steam (ORNL) 

 
Further research on this subject brought out that it is also worth mentioning that the studies are complete on such materials for a period 
of 1,00,000 hours i.e. their components have already completed the tests run for 11. 4 years or 1,00,000 hours as they are on the job 
this since 2001. This is demonstrated in Figure 3: where the developments of various stages are shown from 2001 to 2010 in their 
report.  
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Source: Reproduced from Ref [32] with the Approval of Author 

Figure 3:  Boiler materials selection based on strength and stability 

A. A case of A-USC Economics 
It is well known fact that the Higher-strength alloys provide an avenue for cost savings; A-USC plant design study showed using 
740H compared to alloy 617 for a main steam and hot-reheat piping system by way of reduced piping material cost (less material) by a 
factor of ~2. This reduced welding cost (less welds) and also provided a buffer for nickel-based alloy price fluctuations 732/760°C. A-
USC is expected to cost 5-10% more than USC. In that case what is the business case that drives development in each of the 
continent? 
 
This is understood nicely by looking at the following points where different situations are prevailing: 
 In US - Low fuel cost, higher labor and construction costs. 
 In Asia – High fuel cost, lower labor and construction costs. 
 In Europe – High fuel cost, higher labor and construction costs. 
 
Thus higher efficiency of A-USC is important in for achieving lower costs in any erection, operation. This is explained in Figure 4, 
which has been reproduced here for ready reference from [32]  

 
 

Source: Reproduced from Ref [32] with the Approval of Author 
Figure 4: Time horizon from 2001 to 2010 for establishing weldability for A-USC materials 
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Saving on the part of material, thickness and size:  
Now the following figure also explains very well that if one uses 617 material then the thickness of the tube would be reduced as 
shown in the blue colour and if the material Inconel 740 H is used then the thickness would be of the thickness shown in the green 
color.  Similarly the material Inconel 740H takes much more stress as compared to the material 617 as explained in the graph. 
 
It is fact that since the Europeans could develop the ~710˚C materials (USC), so the USA is aiming higher level of temperatures, the 
760°C (A-USC), which gives an additional few more percent efficiency and more CO2 reduction. Also even if India stays at 710˚C – 
USC technology, the materials like Inconel 740 H to be used for A-USC-760°C are more robust, and if used by India then that India 
would economize on that and would need less material; because of thinner wall thicknesses would be sufficient on account of the 
stronger material Inconel 740 H (A-USC-760°C) developed. 
 
Hence, the most efficient and most green technology is A-USC-760°C technology performing at 760˚C 
The following figure has been reproduced here for ready reference from [33] and shown in Figure 5. 
 

 
Source: Reproduced from Ref [33] with the Approval of Author 

Figure 5: A Comparison between two leading candidates for A-USC I-740H and 617 

Achievement: This achievement is worth mentioning here and that is “Inconel® Alloy 740 Code Case 2702 Approval”: A major 
step is achieved and Inconel® Alloy 740 Code Case Approval for Advanced Ultra-supercritical Power Plants and this important issue 
needs little explanation on Development of Code Case 2702 from the point of view of permissions to use the newly developed 
material. 
 
Further research on this subject brought out that a consortium funded by the U.S. Department of Energy (DOE) Office of Fossil 
Energy and the Ohio Coal Development Office (OCDO) has successfully gained American Society of Mechanical Engineers (ASME) 
Boiler and Pressure Vessel Code (B&PVC) approval for use of Inconel® Alloy 740 in Fossil Steam Boilers. This is a major step by 
the U.S. Department of Energy in the development of high-temperature materials needed for Advanced Ultra-supercritical (A-USC) 
steam cycles. ASME Boiler and Pressure Vessel Code is issued by ASME. The ASME Boiler & Pressure Vessel Code (BPVC) is 
an American Society of Mechanical Engineers (ASME) standard that regulates the design and construction of boilers and pressure 
vessels. These materials enable steam temperatures up to 760°C (1400°F), which can dramatically improve efficiency and reduce 
emission of all effluents (including carbon dioxide (CO2) by about 30% over the current U.S. coal-fired power generating fleet. 
 
The document [15] says that it is the requirement that the Materials used in the construction of fired pressure vessels must be approved 
for use by the ASME B&PV Code. While some materials are allowed for Section I construction at 760°C (1400°F), they did not have 
the requisite strength (allowable stresses) needed to design and build an A-USC boiler. The program developed a comprehensive data 
package which included test data on multiple material heats and product forms containing long-term data beyond 20,000 hours (more 
than two years of testing). Babcock & Wilcox championed the case with supporting data from the other project members. ORNL 
conducted the long-term testing and EPRI conducted the stress analysis. The robust data package was accepted on the first ballot and 
did not result in any negative votes. The approved Section I, Code Case 2702, contains fabrication rules, welding specifications 
(including weld strength reduction factors), allowable stresses, and other key requirements. Users now can design and specify the 
alloy for use in Section I construction to a maximum use temperature of 800°C (1472°F). Worldwide interest in the use of Inconel® 
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Alloy 740 is high, and as early as in 2011, Wyman-Gordon (using its internal resources), hot-extruded the world’s largest Alloy 740 
pipe, 381mm (15”) outer diameter by 10.4 m (34.5 ft) long with a 89 mm (3.5-inch) wall thickness. A-USC-710°C programs in 
Europe, India and China are evaluating and planning use of the U.S.-produced material [15]. 
 
The countries like USA, Korea have developed the technology, to the advanced stages. Korea already put first Ultra Super Critical 
Power Plants in 2002 [34]. 
 
Today, remaining restricted in lower segment of technology India is still working on “A-USC” technology for power generation for 
development of Advanced-Ultra Super Critical (A-USC) which was started around 2010 as 710°C-720°C Grade Material and on 
related handling procedures involving the development of 700°C Grade Materials (304 H SS and 617 M).  
 
The information available in public domain says that, in-fact currently the technology is in the development stage for components of 
boiler, turbine, valves, pressure parts, etc. and after their development that they have to be time-tested for 1,00,000 hours (11.42 years)  
vide  Ministry of Commerce and Industry, Department of Industrial Policy & Promotion (DIPP) Notification dated 15-04-2015 for 
safety and performance as per as per generally accepted norms. It is understood that India has planned the performance test for a 
limited components developed and India has yet plan and perform the ‘Performance test” for 1,00,000 hours (11.42 years)  for the full 
range of components required in the construction of 800 MW Unit.  
 
It is learned that the technology development for second stage i.e. is taking place on the higher side of the curve for materials such as 
Inconel 740 H (Ni-Cr-Fe), which operate at higher temperature of 760°C instead of 710°C-720°C. Also the aspects of running and 
testing the machine for about 1,00,000 hours is already complete [35]  as shown below in Figure 1. The matching metallurgical skills 
such as forging, cutting welding, fabrication, scale up, coatings etc.  After running their material for 1,00,000 hours, the work of 
Component Test (CompTest) regime for this material and is in progress to be completed by year 2020. [39,40,41] 
 
It is true that The National Energy Technology Laboratory are aiming for 760°C (1400°F) maximum temperature and 35 MPa (5000 
psi) maximum pressure, with efficiencies of 45–47% (net, HHV) and a corresponding drop in carbon dioxide emissions of 15–22% as 
mentioned by Romanosky in 2012 [36,37]. Alstom have estimated an increase of efficiency of 7 percentage points when going from 
USC to AUSC steam parameters as suggested by Marion in 2012 [38]. Alstom argue that 760°C maximum temperatures should be 
reached as opposed to 700°C for three reasons. Firstly, nickel alloys can reach this temperature. Secondly, the cost of precipitation 
strengthened nickel alloy needed for 760°C is the same as solution strengthened alloy for 700°C. Finally, conventional PCC plant 
configuration can exploit temperatures of 760°C as suggested by Marion in 2012 [32,38,39] and by David Hassler Gorge Booras in 
EPRI U.S. DOE work [40,41]. 

III. SUMMARY AND CONCLUSION 
India is going in big way for the Renewable Energy resources for the supply of power. At present the coal route has taken a back seat. 
In-spite of that Coal inevitably will be on the scene for the power generation. And for the it si natural choice that the best technologies 
are to be used. In today’s time the best coal based technology for power generation is Advanced-Ultra Super Critical technology. 
Western countries have developed the technology which operates at 760°C and 46-50% efficient and has 41% less CO2 Emission.  
The developed countries are working on this since last 20 years, and A-USC development over the past 20 years has significantly 
advanced in the technology to the point where it is on the cusp of commercial deployment. The increased efficiency of the technology 
has two significant businesses “drivers”. One is reduced cost and another is lesser GHG emissions. 
 
As per EPRI studies when compared to USC, the cost of A-USC is approximately 10% higher in capital cost. For this study, the 
estimated capital cost was $2,933/kW, and the levelized cost of electricity (LCOE) was $84.70. Similarly it appears that when A-
USC-740 is used in place of A-USC-617, the one-time capital cost may be higher, but 20-25 years’ operating cost likely to be lower.  
A significant contributor to the higher cost has been the main and re-heat steam piping lines, which would be fabricated from Inconel 
740 H. This impact on capital cost has led the power industry to respond with several innovative boiler concepts, as discussed in the 
EPRI report. Capital cost estimates on some of these concepts indicate that they may result in reductions that would bring the cost of 
an A-USC plant into parity with an equivalently sized USC plant. As these concepts are further developed, A-USC technology will 
likely become more cost competitive. The A-USC programs in countries such as China and India have announced plans to build plants 
within the next decade. As experience is gained with the technology, the risks and cost associated with a new technology will 
diminish. 

i. The material Inconel 740H to perform at 760˚C, the Advanced-Ultra Super Critical Technology has been developed along 
with matching metallurgical skills such as forging, cutting welding, fabrication, scale up, coatings etc..  

ii. In contrast, as per plan, India is working on the proposal since 2010 and developing materials capable to function at 710°C-
720°C; and to develop the material and to deploy the material  at 760˚C (A-USC) technology is still far away for India team 
that too with matching metallurgical skills as mentioned above. In to-days’ time of competition of cutting edge technology, it 
is felt that if possible, it would be prudent to work ahead of “What has already been Developed” by western countries. 
Although India may not need 760˚C (A-USC) today, but it would prepare India very well to be self-reliant in such 
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technologies for the times to come. India is developing the technology of its own – it’s excellent – but others have already 
invented the advanced technologies. So, if India continues with the present pace of development then such approach would 
slow down the India’s progress on the path of self-reliance in developing of cutting edge technology. Obviously self-learning 
is the best though, but always it is time consuming. It is felt that the most effective route for faster progress is to go for the 
best, which is already present. 

iii. The materials like Inconel 740H (A-USC-760°C) is the need of time. Since this material (Advanced-Ultra Supercritical 
material) is already invented, it would be prudent to concentrate more on developing 760˚C materials and associated 
technologies. 

iv. It is felt that India need to plan with full care and guard so that India is not at a loss in aspects such as (i) cost, (ii) data 
sharing, (iii) technology sharing and vis-à-vis Proprietary terms, so that India do not lag behind in the “Make in India” 
Mission successful in the advanced power generation technology. 

v. India would be able to build up the capacity to remain leader in such frontier technologies and may emerge as a technology 
provider in future, when self-sufficiency in A-USC-760°C is achieved. 

vi. Today a power generation philosophy is tilting on full throttle for solar and it is excellent. But it is worthwhile to give equal 
thrust on Solar and Coal based Advanced-USC (760°C) technology. If possible, the required Agreements for such tasks 
need to be developed. 

vii. Huge time and money may be saved by probably shifting from A-USC-710°C to A-USC-760°C and “Re-Research” could be 
is avoided. It is felt that by the time the plans are made and materials are ready for A-USC-710°C, and technology is matured 
in India and implemented on large scale, India would be running in the year 2030-2035 or likewise.  

viii. Power generation would be more efficient, say at 46%-50% level. Power produced would be greener, as CO2 emissions are 
reduced to 41% level. Power generation would be more efficient, say at 46%-50% level. Power produced would be greener, 
as CO2 emissions are reduced to 41% level. There would be 3% more efficiency in A-USC-760°C technology as compared to 
A-USC-710°C technology. 

ix. In todays’ fast changing scene, A-USC (710°C-720°C) technology, like sub-critical technology is not going to stay for long 
time and most likely soon it would be to be taken over by A-USC-760°C technology. It is most likely that by year 2030 the 
A-USC-710°C might be out dated; the way today sub-critical technology has become out dated today. 

x. As per the Press Information Bureau (PIB), Government of India referred earlier [3,4,5,6,7,8 and 9] at present India is 
restricting to A-USC-710°C-720°C technology level only. This may be because its O&M supplies are likely to be available 
from many of the European counter parts and such O&M supplies are not ensured right now for A-USC-760°C technology. 

xi. It is also true that if Indian power sector goes for A-USC-760°C technology then, they would be using lesser materials and 
thus thinner tubes would be sufficient to build boiler and turbines and related components leading to large cost saving on 
O&M costs in long run. This increased efficiency is likely to result in reduced fuel consumption, lesser material resources 
consumption, decreased solid waste generation, water use and operating costs. This means a clear cut saving for putting up 
and running an A-USC power plant with lesser GHG emissions. 

xii. In one of the possibilities, the huge Solar Power generation capacity planned in India may make Coal power plants less 
important. In such a situation, only most efficient (46-50%) and least polluting (41% less CO2 emitting) power plants are 
likely to be preferred such as A-USC by the year 2030-35 or so. If situation is favorable, then Sub-critical and USC power 
plants may be withdrawn in such scenarios. 

xiii. Baring few tests presumably done in India, India have to start the actual work ab-initio and which would last for about 10 
years for covering the technology trials and full safety aspects. The PIB release saying that by the year 2022, an 800 MW unit 
of A-USC 710°C technology would be ready; appears to be unrealistic under the present mode of handling the works for the 
mandate given by the government.  If examined carefully, this way, it would be the year 2030, by which the functional units 
of 800 MW size may come for manufacturing, erection and commissioning. If manufacturing is on the scale of 1-2, then it is 
alright, but if manufacturing is on commercial scale, then other issues come into play as BHEL or other companies may not 
have matching infrastructure for such large scale production. 

xiv. It is felt that there is a need of utilizing the knowledge and technology already developed internationally, but this needs to be 
done with full care and guard so that India is not at a loss on different aspects such as (i) cost, (ii) data sharing, (iii) 
technology lead sharing and (iv) the Proprietary terms etc. This is expected to avoid duplicating of work which is already 
accomplished, and save in terms of years. However, parallel indigenous development may continue to progress. There is 
always need for getting better technology to keep with latest trends and swings in technology arena. This has shown again 
and again that Victory is for them who have the most modern technology. 
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Abstract- The goal of present review was towards impacts of 
overwhelming metals on varying qualities of earthworms in 
addition to accumulative capability of heavy metals like Pb 
(NO3)2 and ZnSO4. The present review deals with Pheretima 
species that were chosen for the assurance of substantial metals 
bioaccumulation. Biomass of worms recorded before the begin of 
examination and contrasted with the last biomass following 4 
weeks, a critical lessening stemmed while increment in biomass 
was seen in charge earthworm. A steady reduction was seen in 
the length of Pheretima types of worms in treated investigations. 
Increment long of night crawlers watched for control try like 
12.6cm to 13cm. They were provided with zinc sulphate (300, 
200mg/kg of soil), lead nitrate (300, 200mg/kg of soil). When 
trial duration over, flame absorption spectrophotometer was used 
to analyze the accumulation of heavy metals in earthworms and 
soil samples. It was apparent that the take-up of zinc by 
Pheretima species happened and the most noteworthy amassing 
found was 1.747mg/kg. Worms assume a critical part by 
gathering overwhelming metals from debased soil and clean 
condition. Maximum accumulation was observed for zinc with 
mean value 74mg/L and lead with 4.2mg/L in sewage water. 
 
Index Terms- Overwhelming, Accumulation, Pheretima species, 
Spectrophotometer, Sewage water. 
 

I. INTRODUCTION 
he foremost ideas to conduct this study were to govern the 
effects of lead and zinc which are considered as heavy 

metals on physiology, morphology, demography of earthworms 
and measure the accumulation ability of Pheretima species of 
earthworms. Earthworms are helpful in land recovery, soil 
change and basic waste association (Harender and Bhardwaj, 
2001). Worms assume vital part as bio- control by helping the 
development of ideal microscopic organisms and parasites living 
in soil Pfiffner (2014). The deterioration of natural matter night 
crawlers assume a fundamental part in soil digestion through 
fracture, encouraging, air circulation, scattering and turnover 
(Shuster et al., 2000). Among few spineless creatures, worms 
have focal sensory system with well create cerebrum 
Priyadarshini (2015). They can't smash roots as they don't have 
teeth (Dominguez et al., 2015). Their offsprings achieve 
development at the age of sixty to ninety days. Normal expected 
life span of a night crawler is about four to eight years. In their 
body tissues earthworms can store up the metal particles since 
worms are best bio pointers of take after metals among soil 

cowardly animals (Nahmani et al., 2007). They can isolate 
overwhelming deposits by leaf mold or organic fertilizer in 
abdominal region which they later store in their bodies somewhat 
discharging out (Patnaik and Reddy, 2011). Due to rapidly 
creating organizations in making countries in this way pollute the 
water and air considerable metals are supplemented with high 
concentrations (Maity et al., 2008). Earthworms show change in 
their body structure in loams familiar with overpowering metals 
so they are bio markers of trademark framework dauntlessness 
(Li et al., 2010). In soil the general substantial metal substance is 
commonly utilized as a constraint for portraying pollution of dirt 
(Sary and Sari, 2014). Availability of metals to living creatures is 
named for example the amount of pollutants that is accessible to 
alive portion of soil (Ehlers and Luthy, 2003). Simply living 
creatures are used to choose bioavailability of significant metals 
in the soil Harmsen (2007). Accumulation implies overwhelming 
metals heap active in figures by great degree formerly before 
releasing (Stadnika et al., 2012). Soil balanced with significant 
metals impacts the natural conditions similar to quality (Morgan 
and Morgan, 1991). Generous metal storing up in soil organic 
frameworks meddle with the improvements and activities of 
animals living in them and bring about decreasing proficiency as 
by dirt (Sharma et al., 2005). Overpowering mixtures release 
extra expeditiously in sour standard and rinses significant covert 
liquid in this way comes to fruition bona fide risks for dirt 
animals and vegetation (Buttona et al., 2010). A suggestion 
identified with substantial metal pollution is a noteworthy risk 
for the most part for creation of farming framework (Uzoma et 
al., 2013). Bioaccumulative examinations of night crawlers are to 
a great degree profitable in choosing the total method for 
considerable metals in animated creatures to review the mind-
boggling metals in without ecological possessions (Piearcea et 
al., 2002).  Dirt contaminated by intense metals bearings 
particular position of earth becomes similar to eminence 
(Spurgeon et al., 2003). Vermicomposting, by means of worms, 
in ecosystem prepare that changes vitality rich and intricate 
natural substances into a balanced out fertilizer-like item 
(Benitez et al., 2000). Earthworms have connotation with 
atmosphere and forage on microbiological dirt of ecosystems 
(Pokarzhevskii et al., 1997). Heavy metals dissemination to 
earthworms after conduction increases significantly their 
bioavailability (Ma et al., 2002; Wen et al., 2004; Cheng and 
Wong, 2002).  The foremost ideas to conduct this study were to: 
govern the effects of lead and zinc which are considered as heavy 
metals on physiology, morphology and demography of 
earthworms, measure the accumulation ability of Pheretima 
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species and also determine heavy metals in sewage water on 
Pheretima species.  
 

II. MATERIALS AND METHOD 
           Earthworms are vital species in numerous biological units 
and pronouncedly affecting rotting dynamic supplement 
mineralization and essential generation. The earthworms for the 
investigation were gathered inside three km region from Ahmad 
arcade Abdullah pur waterway street Faisalabad as the dirt here 
was not sullied with overwhelming metals. Twenty five 
individual night crawlers of Pheretima species, with very much 
created clitellum were inspected from the upper layers of sodden 
soil with the assistance of towel and soil was also gathered from 
top strata of dirt ten centimeter profound. Vegetative factual and 
brood expelled in dirt. 3 kilogram dirt endured in 5 elastic 
compartments or holders with the capacity of five liters. At that 
point they were exchanged to research center deliberately 
alongside soggy soil from where they were gathered. The worms 
then were placed in appropriate conditions inside sample soil for 
adjustment in a dim space for one to two days. 
           With the end goal of acclimatization the Pheretima 
species were kept in research facility in polyethylene 
compartments that have soil and dairy animal compost at a 
temperature of about twenty five with little bit difference of two 
degree centigrade. They were weighted and measured at the end 
of trail period of about 30 days. Two different heavy metals like 
lead nitrate and zinc sulphate of 300mg and 200mg 
concentrations were used. 
 
Basic design of experiment 
           A sum of five investigations was directed with one control 
and four medications with three replications. To get trial beds, 
soil was treated with fitting measure of substantial metals. 300 
and 200 milligram per kilogram zinc sulfate also 300 and 200 
milligram per kilogram lead nitrate for per kilogram of soil were 
independently blended in refined water. These substantial metals 
arrangement was included soil and blended altogether to acquire 
homogeneous blend. In first holder (T1) or treatment one zinc 
sulfate of 300 milligram per kilogram fixation was included, in 
second compartment (T2) or treatment two 200 milligram per 
kilogram centralization of zinc sulfate was included and in third 
holder third (T3) or treatment three 300 milligram per kilogram 
of lead nitrate and fourth compartment (T4) or treatment four 200 
milligram per kilogram grouping of lead nitrate was included. 
Fifth pot was utilized as control.  
           With a specific end goal to check the bioaccumulation of 
substantial metals in the body tissues of earthworms, seven 
grown-up worms from acclimatized worm stock were included 
every holder. Before staging of earthworms into these containers 
or compartments firstly washed through liquid completely for the 
expulsion of particles stick on the bodies of earthworm, 
afterward placed into channel rag till profusion of liquid that is 
water remain soaked. Departure of gut substance can be made by 
putting the earthworms of Pheretima species in hygienic slides 
for one night. From point of forward, every worm was weighed 
and measured and after that additional to compartment, secured 
with top and afterward the holders were kept in lab for 30 days. 

Diagnostic procedure for metal accumulation in Pheretima 
species of earthworms 
           To determine the substantial metals accumulation in body 
of Pheretima species of earthworms, put on wet channel paper 
for one day to remove instinctive material of earthworms. 
Afterwards every worm was rinsed by liquid that is water to 
expel additional matter as well as dirt substance which adhere to 
the body of Pheretima species of earthworms. Worms yielded via 
observance the earthworms on cutting-edge broiler on 110 degree 
centigrade then at last the dehydrated mass recorded. To do 
absorption, the desiccated worms censored to little parts for the 
exchange of earthworms into processing cylinders. An answer to 
use nitric acid as well as hydrochloric acid set up a trendy 
proportion of two ratio one in thirty milliliter tube that kept in 
warm dish for almost four hours. Arrangement of completely 
blended was done and care taken to blend not desiccated. When 
assimilation was done the specimen was emptied via Whatman 
channel sheet intone hundred and fifty milliliter limit bottle and 
the volume was raised to one hundred and twenty milliliter 
through the expansion of refined water. According to 
(Govindarajan et al., 2010) the processed specimens of night 
crawlers were examined through spectrophotometer for 
substantial metal collection. 
 
Statistical Analysis: 
           Information was examined factually through ANOVA and 
correlation. Correlation was used to check the accumulation of 
substantial metals in Pheretima species in connection to 
bioavailable overwhelming metals in soil and in the assortments 
of worms. To check change in morphological parameters (length 
and weight) after treatment application, analysis of variance was 
practiced. 
 

III. RESULTS 
           Consequences of the underlying as well as last weight 
demonstrated worm mass body was diminished while 
earthworms amassed metals overwhelmed. More huge reduction 
happened with 300mg fixation treatment when weight was 
decreased to a substantial degree. Mass of worms noted and 
analysis of heavy metals was done and contrasted with the last 
mass following week four, a huge decrease curtailed whereas rise 
in body mass was seen in charge Pheretima species (Table 3.1). 
A significant relationship was found when Analysis of Variance 
was applied between weight and treatment (Table 3.2). More 
huge reduction happened with 300mg fixation treatment when 
length was decreased to a substantial degree. Length of worms 
noted and analysis of heavy metals was done and contrasted with 
the last length following week four, a huge decrease curtailed 
whereas rise in body mass was seen in charge earthworm species 
of Pheretima (Table 3.3). When ANOVA was applied on the 
initial and final values of length then significant results were 
obtained (Table 3.4). Table 3.5 describes the relationship among 
length and weight of Pheretima species of earthworms on 
exposure to heavy metal treatments. The convergence of lead and 
zinc metal in treatment of 5 individuals of Pheretima type were 
examined through fire ingestion spectrophotometer. Collection of 
lead and zinc was seen in all repeats of worms. It was apparent 
that the take-up of zinc by Pheretima species happened and the 
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most elevated collection found was 1.747mg/kg. The 
convergences of lead (0.985mg/kg) were not like zinc metal 
treatment as lead aggregation examination showed less capacity 
of worms to amass in their bodies when contrasted with zinc 
(Figure 3.1). The sewage water contaminants on Pheretima 
species were also checked and water was collected from nearby 
industry impurities. Lead and zinc was found with 4.2mg/L and 
72mg/L by Atomic Absorption Spectrophotometer (Figure 3.2). 
 

IV. DISCUSSION 
           Worms assume an essential part in keeping up the strength 
of soil. The earthworms have capacity to change over the 
undesirable natural matter into helpful natural fertilizer. They 
give valuable outcomes in soil advancement, arrive recuperation 
and association of natural waste (Harender and Bhardwaj, 2001). 
The division of overwhelming metal present in soil modules 
describes the most essential elements influencing their 
adaptability in soil and acknowledgment by marine and 
freshwater shellfish (Dai et al., 2004; Lanno et al., 2004; Becquer 
et al., 2005 and Hobbelen et al., 2006). There are numerous 
substantial metals which are broadly degree in soils e.g. Zn, Pb, 
Cr, Cd and Cu. Overwhelming metals are deadly to numerous 
life forms past specific points of confinement and divulgence 
times can influence the living beings plenitude, dissemination 
and assorted qualities (Hopkin, 1989 and Lukkari et al., 2004). 
Inspite of unsafe impacts, metals don't stop in soil however 
overwhelming metals announcement to the biological system 
may be constrained (Brusseau, 1997). The previously mentioned 
outcomes unequivocally bolster the investigation of (Ma et al., 
2002) in which they watched lessening in weight in Pheretima 
types of night crawlers when presented to lead and zinc mine 
tailings. The marginally unsafe impacts might be prized signs on 
night crawlers because of metallic toxins as portrayed by Donker 
1992; Ma 1984. Comparable decline in body weight of night 
crawler Pheretima guillelmi at high centralization of lead in soil 
has been recorded by (Zheng and Canyang 2009). At the point 
when earthworms morphological characters were broke down 
there was noteworthy connection between the abatement long 
and weight with time. In a comparative review led by (Nahmani 
et al., 2007) generous decrease in body mass of night crawlers 
recorded in worms in substantial metals stacked soil. Earthworms 
have ability to accumulate maximum concentration of zinc metal 
in their bodies and earthworms also have capability to normalize 
the concentration of zinc regardless of the quantity present in soil 
(Renoux et al., 2007). 
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Tables of article: 

Table 3.1: Variations in weight of earthworms (Pheretima species) when exposed to different treatments. 

 

 

 

 

Control 

Treatments 

Lead nitrate Zinc sulphate 

300mg 200mg 300mg 200mg 

Initial 
weight (g) 

Weight 
after 30 
days (g) 

Initial 
weight 
(g) 

Weight 
after 30 
days (g) 

Initial 
weight 
(g) 

Weight 
after 30 
days (g) 

Initial 
weight 
(g) 

Weight 
after 30 
days (g) 

Initial 
weight 
(g) 

Weight 
after 30 
days (g) 

7.94 8.35 8.80 8.53 7.98 7.73 7.87 7.62 7.62 7.56 

8.12 8.56 8.98 8.70 8.00 7.89 7.71 7.58 7.51 7.45 

7.79 7.85 8.35 8.24 7.89 7.64 8.16 7.98 7.39 7.32 

7.88 7.97 8.31 8.00 8.01 7.92 7.79 7.56 7.49 7.15 

7.57 7.66 8.32 8.14 7.97 7.76 7.45 7.23 7.50 7.26 
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Table 3.2: ANOVA table show the weight of Pheretima species of earthworms after treatment exposure period. 

 

S.OV D.F SS MS F-value 

Weight  1 2.231 2.231 8.647** 

Treatment 4 1.520 0.38 1.472** 

Error 44 11.362 0.258  

Total 49 13.592   

 

Table 3.3: Variations in length of earthworms (Pheretima species) when exposed to different treatments. 

I.L= Initial Length   F.L= Final Length 

Table 3.4: ANOVA table show the length of Pheretima species of earthworms after treatment exposure period. 

S.OV D.F SS MS F-value 

Length 1 6.743 3.371 10.389** 

Treatment 4 1.323 1.323 2.038* 

Error 44 29.857 0.649  

Total 49 37.60   

 

 

 

Control Treatments 

 Lead nitrate Zinc sulphate 

300mg  200mg 300mg 200mg 

I. L(cm) F.L(cm) I.L(cm) F.L(cm) I.L(cm) F.L(cm) I.L(cm) F.L(cm) I.L(cm) F.L(cm) 

12.6 13 14..3 14 13 12.6 12.7 12 13.6 13 

11.8 12 13.7 13.2 13.7 13.1 14 13.2 14.1 13.4 

12.2 12.8 12.8 12.1 12.9 12.3 12.6 11.9 12.7 12.3 

11.1 11.8 13 11.9 11.9 11.1 14.7 13.9 12.4 11.1 

13 13.4 12.7 12 13.9 13.1 12.8 12.2 12.8 12.6 
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Table 3.5: Relationship among length and weight of Pheretima species of earthworms on exposure to heavy metal treatments. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When p<0.005 then results were significant. 

   

(Fig 3.1) Heavy metal accumulation variations in four different        (Fig 3.2) Comparison of different heavy metals from 
sewage water experiments.                                                                                               that were accumulated in earthworms. 

 

Treatments 

 

 

 

Correlation 

 

(p 
value) 

Control -0.284 0.426 

 

 

Lead 
nitrate300mg 

0.857* 

 

0.002 

 

Lead 
nitrate200mg 

0.168 

 

0.643 

Zinc sulphate 
300mg 

 

-0.011 

 

0.977 

 

Zinc sulphate 
200mg 

 

0.783* 

 

0.007 

Total 

 

0.155 

 

0.282 
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Abstract- In the face of the upcoming energy crisis, biofuels have come up as a promising alternative for mineral fuels like diesel and 
gasoline. With the prospect of developing a suitable alternative fuel, rubber seeds were collected and the kernel was separated from 
the shells using an expeller. From the dried kernels, oil was extracted using a soxhlet extractor.  The extracted oil was tested for its 
FFA content, before subjecting for esterification in the presence of methanol and conc. sulphuric acid catalyst. The esterified oil was 
further subjected to trans-esterification in the presence of methanol and NaOH to obtain methyl ester and glycerin. The resulting 
methyl ester was washed to remove the retained impurities, and then dried to evaporate the water content present in the biodiesel. The 
rate of conversion from crude oil to biodiesel was almost 80%. The biodiesel was then tested for its fuel properties according ASTM 
standards, and then tested for its performance parameters in a four cylinder, four stroke CI engine test rig. It was further tested for its 
emission parameters. According to the results of the project, there was an increase in Brake Specific Fuel Consumption in the case of 
biodiesel blends when compared to that of petroleum diesel. When it came to Brake Thermal Efficiency, there was a slight decrease in 
the case of biodiesel blends. When it came to Emissions, the lower blends and emissions lower than that of mineral diesel, whereas the 
blends with greater proportion of biodiesel had higher emission rate than petroleum diesel. When tested as a substitute fuel in a CI 
engine powered vehicle, it showed a decrease in performance proportional to increase in biodiesel in the blend.  
 
Index Terms- Biodiesel; Biofuel; Rubber-seed oil; Alternative fuel; CI Engines 
 
 

I. INTRODUCTION 
he burgeoning industrial development and the rise in traffic has resulted in an incessant demand for energy. As a result, the 
pressure on fossil fuels has increased. What with the depleting wells of petroleum and natural gas, it has become difficult to meet 

this demand, and this has led to the energy crisis. Even today, fossil fuels are the major sources of energy, especially in the 
transportation sector, mostly because of their established availability and cost effectiveness when compared to other forms of energy. 
But the limited reserves of non-renewable fuels have necessitated the need for investing in alternative fuels that can eventually replace 
fossil fuels. Renewable alternative fuels will not only assuage the effects of the energy crisis by balancing supply with demand, but 
will also help in strengthening the economy by reducing dependency on petroleum producing countries for crude oil. With these 
developments in the field of energy, biofuels have emerged as one of the potential alternatives. 
 
Diesel fuel has maintained its status and one of the most prominent sources of fuel because of its high thermodynamic efficiency. The 
most common form of diesel is derived from fractional distillation of crude petroleum oil. But with the development of alternative 
sources, other forms of diesel have emerged, such as biodiesel, gas to liquid diesel, coal to liquid diesel, biomass to liquid diesel, etc. 
Its origin dates back to late nineteenth century, when a German inventor Rudolf Diesel invented the compression ignition engine. He 
experimented with coal dust, vegetable oil, and many other sources to find the most efficient fuel for his engine. During the World 
Exhibition in Paris, 1900, he used 100% peanut oil to run the engine. He stated that, “diesel engine can be fed with vegetable oil, and 
this would help considerably in the development of agriculture of countries which use it.”  
 
Biodiesel is one of the alternative fuels vying to take the position of fossil fuels, and it has proved itself as comparable to that of 
mineral fuels, and in some areas, even better. Biodiesel can be defined as the fatty acid methyl or ethyl esters derived from vegetable 
oils and animal fats. Since the vegetable oil is derived from vegetable seeds which are renewable, and dependent on agriculture, it has 
a potential of strengthening the agricultural sector as well as reducing the expenditure over imported fuels. As the demand for seed oil 
increases, agriculturists might start growing more oil-seed bearing plants like soya bean (Glycine Max), peanut (Arachis Hypogaea), 
sunflower (Helianthus), rapeseed (Brassica Napus), coconut (Cocos Nucifera), karanja (Miletta Pinnata), neem (Azadirachta Indica), 
cotton (Gossypium), mustard (Brassica), linseed (Linum Usitatissimum), and castor (Rissinus Communis). Usually, non-edible seed-
oils are preferred for production of biodiesel since they do not compete with food sources. Since the methyl ester derived from the 
seed-oil has high viscosity, the use of which will potentially cause fuel system blockage and spray injector blockage in engine systems 

T 
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designed for mineral diesel, it might be necessary to blend the obtained biodiesel with mineral diesel. In this work, rubber seed oil has 
been used for the production of biodiesel by the method of two-step trans-esterification. The obtained biodiesel has been blended with 
mineral diesel in different proportions, i.e. B5 (biodiesel:diesel=5:10), B10, B15, B20, B30. The resulting blends have been tested in a 
four cylinder, four stroke diesel engine, and the calculated performance parameters are compared with that of mineral diesel to justify 
the viability of rubber seed oil derived biodiesel as an alternative fuel in C.I. engines. 

II. PRODUCTION OF BIODIESEL 
The production of biodiesel was undertaken in a step by step process, from the collection of rubber seeds to the testing of biodiesel 
(Fatty Acid Methyl Ester) in a CI engine. The equipment needed for the production of biodiesel were shell remover, soxhlet extractor, 
burette for titration, round bottom flasks, triple neck flask, measuring flasks, separating funnel, holders, heater, condenser, and a 
beaker. The chemicals required were n-hexane, methanol, conc. sulphuric acid, NaOH salt, NaOH solution, phenolphthalein indicator, 
and isopropyl alcohol. 
 
2.1 Feedstock 
The rubber seeds needed for the production of biodiesel were collected from a rubber tree plantation in Chikmagalur, Karnataka, 
India. The weight of the collected seeds was around 20kg. They were washed and dried, before separating the kernel from the shells 
using a de-shelling machine. After separating the rotten kernel, the final yield was around 12kg. The rubber seed kernel was further 
dried to remove any moisture content. 
 
2.2 Extraction of Oil 
The rubber seed kernel was finely ground before placing it in the thimble of the soxhlet extractor in batches to undergo soxhilation. 
Another receiving flask was filled with n-hexane and placed on a heater. The soxhlet extractor was fixed above the flask, and a 
condenser was placed above it. When the heater was turned on, the solvent moved up the distillation arm and into the thimble 
containing the kernel. The condenser ensured that no solvent vapors escaped from the extractor. The rubber seed oil in the kernel 
dissolved in the n-hexane, and it was siphoned off when the thimble was filled. The solvent and oil mixture were subjected to 
evaporation above 100 degree Celsius to separate the solvent and to remove any moisture content. 
 
2.3 Testing of FFA Content 
The testing of FFA content was carried to ascertain whether the free fatty acid content in the obtained oil was below the accepted 
standard for biodiesel. The weight of the oil taken for the purpose of testing was 1.04gm, and to this, 15ml of isopropyl alcohol was 
added as a solvent, along with 5-6 drops of phenolphthalein indicator. In a burette, 0.1 Normal NaOH was taken, and titrated against 
the solvent mixture.  
 

𝐹𝐹𝐴 𝐶𝑜𝑛𝑡𝑒𝑛𝑡 =  28.2 ×𝑁𝑜𝑟𝑚𝑎𝑙𝑖𝑡𝑦 𝑜𝑓 𝑁𝑎𝑜𝐻 × 𝑇𝑖𝑡𝑟𝑎𝑡𝑖𝑜𝑛 𝑉𝑎𝑙𝑢𝑒
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑜𝑖𝑙

                    (2.1) 

 
Using the above formula, the FFA content was found to be 29%. Since this was well above the specified standards, the oil had to be 
subjected for acid esterification to reduce the excessive acid content of the rubber seed oil.  
 
2.4 Esterification 
For the first trial of this process, one liter of extracted oil was taken in a triple neck flask and was heated to 60 degree Celsius, and that 
temperature was noted using a thermometer. A magnetic stirrer was placed inside the flask and the oil was stirred for some time for 
the uniform distribution of heat. A condenser was fixed above the flask and a steady flow of water was maintained through it. In a 
separate measuring flask, 300ml of methanol was taken, and 25ml of H2SO4 was added to it. The catalyst mixture was stirred lightly 
and poured into the triple neck flask containing the raw oil. The mixture was stirred again to ensure even blending of the catalyst and 
oil. It was maintained at 60 degree Celsius for about an hour, and then was poured into a separating funnel. The liquid mixture was 
allowed to cool and settle for 24 hours. A darker layer of acid ester was formed at the bottom of the flask, below a lighter layer of 
esterified oil. When measured, the esterified oil was 1050ml and the acid ester was 251 ml. 

 
Fig. 2.1 Acid Catalyzed Esterification 

2.5 Trans-esterification 
Before trans-esterification, the FFA content was tested again, and it was found to be 3.01%, which agreed with the specified standards 
of ASTM for biodiesel. For the next step of the process, the esterified oil was taken in a triple neck flask and a condenser was fixed 
above its center neck. The heater was turned on, and the oil was stirred for uniform distribution of heat. In a measuring flask, 5gm of 
finely powdered NaOH was taken and 250ml of methanol was added to it. The mixture was stirred thoroughly before pouring into the 
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flask containing the esterified oil. It was allowed to heat for an hour at 60 degree Celsius. The entire mixture was then poured into a 
separating funnel and allowed to settle for 24 hours. At the end of this process, two layers were formed in the funnel, the top layer was 
methyl ester (biodiesel) and the bottom layer was glycerin. The yield obtained from 1050ml of esterified oil after separation was 
870ml of methyl ester and 180ml of glycerin.  
 

 
 

Fig. 2.2 Alkaline Catalyzed Trans-esterification 
 
 
2.6 Washing 
The methyl ester was washed with water to remove the residual methanol and other soluble impurities present in it. In this process, 
warm water was directly poured into the separating funnel, such that the water having higher density would absorb the soluble matter 
and collect at the bottom of the funnel. The solution was removed using the outlet tap and the process was continued until the methyl 
ester (biodiesel) was free of impurities. 
 
2.7 Drying 
The washed biodiesel was poured into a beaker and heated in a heating mantle. The temperature was maintained at 100 degree Celsius 
to allow the evaporation of residual water. The resulting solution was RSO B100 biodiesel.   
 

III. EXPERIMENTATION 
 

The biodiesel was tested for various fuel properties like density, viscosity, calorific value, flash point, fire point etc., and these were 
compared to that of mineral diesel fuel. 
 
Table 3.1 Comparison of Fuel Properties 
Properties Diesel Biodiesel 
Density (Kg/m³) 825 877 
Kinematic Viscosity (cSt) 3  5.13  
Flash Point (ºC) 70 155 
Fire Point (ºC) 80 170 
Calorific Value (KJ/Kg) 45,300 38,400 
 
3.1 Blending of Biodiesel 
The biodiesel was blended with mineral diesel in proportions of 5:95(B5), 10:90(B10), 15:85(B15), 20:80(B20), and 30:70(B30).  
 
3.2 Experimental Setup 
The engine used for testing the performance parameters of the different blends was a four stroke, four cylinder water cooled 
compression ignition engine. The engine was coupled to a brake drum dynamometer to measure the output. The flow rates of engine 
and calorimeter were maintained using a calibrated rotameter. An exhaust analyzer was affixed to the exhaust outlet to analyze the 
emissions, and a smoke pump was used to measure smoke opacity. 
 
 
 
 
 
 
 
3.3 Engine Specifications 
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Make: Kirloskar 
No. of cylinders: 1 
No. of strokes: 4 
Bore diameter, D: 80mm 
Stroke length, L: 110mm 
Capacity: 3.68kW 
Power: 5bhp 
Speed: 1500 rpm 
 

 

 

 
 
 

Fig. 3.1 Engine Setup 
 
3.4 Experimental Procedure 
The engine was started at no load condition using diesel as fuel. The water flow rate to the engine and calorimeter was stabilized, and 
the readings were noted down for different loads by keeping the speed as a constant. The time taken for 10cc of fuel consumption was 
measured using a stop watch. This procedure was repeated for B5, B10, B15, B20, B30 blends. The emissions such as hydrocarbons 
(HC), carbon dioxide (CO2), carbon monoxide (CO), and nitrogen oxide (NO) were measured using a gas analyzer fitted to the 
exhaust. 
 

IV. RESULTS AND FINDINGS 
 

From the readings obtained, important performance parameters such as brake specific fuel consumption (BSFC) and brake thermal 
efficiency (ƞbth) were calculated. The emission gases like CO, CO2, HC, NOx, and the smoke opacity were also measured using a gas 
analyzer and a smoke meter. 
 
4.1 B00 (100% Diesel) 
 
Table 4.1 Performance Parameters 
Load BP  

(kW) 
TFC 
(kg/hr) 

BSFC 
(kg/kW-hr) 

ƞbth  
(%) 

4 1.44 0.720 0.5000 15.89 
8 2.58 1.009 0.3911 20.32 
12 3.69 1.320 0.3577 22.22 
16 4.68 1.600 0.3418 23.25 
 

Table 4.2 Emission Readings  
Load CO CO2 HC NOX Smoke Opacity 
4 0.032 1.8 21 214 28% 
8 0.080 4.7 24 391 49% 
12 0.100 6.7 29 580 72% 
16 0.110 8.1 33 790 87% 
 
 
 
 
 
 
 
4.2 Biodiesel Blends at Full Load 
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Table 4.3 Performance Parameters 
Blend BP  

(kW) 
BSFC 
(kg/kW-hr) 

BTE 
(%) 

CO 
(ppm) 

CO
2
  

(ppm) 
HC 
(ppm) 

NO
X
 

(ppm) 
Opacity 
(%) 

B00 1.44 0.342 23.25 0.110 8.9 33 790 87 
B05 2.58 0.350 23.23 0.084 8.0 20 760 73 
B10 3.69 0.360 23.39 0.060 8.0 16 720 74 
B15 4.68 0.362 22.47 0.064 8.1 15 740 75 
B20 4.70 0.364 22.55 0.067 7.9 14 780 74 
B30 5.03 0.389 21.37 0.079 8.6 19 801 80 
 
4.3 Performance Curves 
The curves corresponding to the performance parameters and emission characteristics are discussed below. 
 
4.3.1 Brake Specific Fuel Consumption (BSFC) 
 

 
 

 

Fig 4.1 Variation of Brake Specific Fuel Consumption with Load 

The BSFC of B05 blend is 2%, and that of B30 blend is 8% more than that of mineral diesel, and this might be attributed to the fact 
that biodiesel has much lesser calorific value and higher viscosity when compared to that of diesel. This might lead to incomplete 
combustion, and hence, result in greater consumption of fuel.  
 
 4.3.2 Brake Thermal Efficiency (ƞbth) 
 

 
Load (%) 

 
Fig 4.2 Variation of Brake Thermal Efficiency with Load 

 
Brake thermal efficiency of B5 blend is 0.1% higher, and that of B30 blend is 8% lower than that of mineral diesel. Since B5 has a 
slightly higher lubricating property than mineral diesel, and a calorific value near to that of mineral diesel, its BTE is also slightly 
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higher than that of mineral diesel. As the proportion of biodiesel increases, the combustion efficiency keeps on decreasing due to the 
decreasing calorific value, and hence, the BTE of B30 is considerably lower than that of mineral diesel. 
 
 
 4.3.3 Smoke Opacity 
 

 
Load (%) 

 
Fig 4.3 Variation of Smoke Opacity with Load 

Diesel fuel (B00) has the higher smoke opacity when compared to the blends, and it keeps on increasing from B5 with the increase in 
the blend ratio. The reason why B5 has less smoke opacity might be because of the internal oxygen content present in the biodiesel 
which improves the combustion. As the blend ratio increases, the viscosity of the fuel increases, due to which incomplete combustion 
takes place. This in turn increases the opacity of the smoke. 
 
 
4.3.4 Carbon Monoxide (CO) Emissions  
 

 
 
 

Fig 4.4 Variation of CO emission with Load 

Mineral diesel fuel (B00) has higher rate of Carbon Monoxide emissions when compared to the biodiesel blends. B5 has considerably 
lower CO emission and it decreases till B15, after which it starts increasing. The reason for this can be that the higher amount of 
oxygen present in B5 to B15 blends will convert most of CO emissions to less toxic CO2 gases. Thus the emission of CO will be 
reduced. Since the amount of oxygen in the fuel keeps reducing for blends higher that B15, the CO emissions keep on increasing. 
 
 
 
 
 
 
    4.3.5 Carbon Dioxide (CO2) Emissions 
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Fig 4.5 Variation of CO2 emission with Load 

The CO2 emissions increase with the increase in load. The Carbon Dioxide emission depends on the amount of oxygen present in the 
fuel. If greater amount of oxygen is present in the fuel, the amount CO2 also increases. Since higher rate of combustion is needed for 
higher power output, the amount of fuel burnt is more, which will cause increase in the CO2 levels. 
 
 
4.3.6 Hydrocarbon (HC) Emissions 
 

 
 
 

Fig 4.6 Variation of HC emission with Load 

HC emissions are caused due to the incomplete combustion of carbon compounds in the fuel. As load is increased, the fuel 
consumption increases, which means that the amount of fuel present in the air-fuel mixture will be more, and the oxygen present in it 
is less. Since the oxygen content is more in B5 to B20 blends, the combustion rates will be higher, and the HC emission decreases, but 
for blends higher than B30, the HC emission increases with the increase in fuel consumption and decrease in oxygen in the intake 
mixture. 
 
 
 
 
 
 
 
 
 
 
 
4.3.7 Nitric Oxide (NOX) Emissions 
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Fig 4.7 Variation of NOX emission with Load 

Most of the nitrogen content present in the exhaust gases is in the form of nitric oxide. The formation of Nitric Oxide mostly depends 
on the oxygen content in the cylinder during the power stroke and the temperature. The reason why the formation of Nitric Oxide 
increases for blends higher than B20 might be because the time required for the combustion of fuel is more due to greater viscosity 
and lower calorific value. This results in a delay of energy release at the end of power stroke due to which the exhaust gases will be 
subjected to very high temperature. At this temperature, the oxygen content in the exhaust gases reacts with oxygen to form Nitric 
Oxide. The increase in NOX emissions can also be attributed to the nitrogenous compounds present in the Biodiesel.   
 
 

V. CONCLUSION 
 

In this study of rubber seed derived biodiesel as an alternative fuel, fatty acid methyl ester was successfully produced from crude 
rubber seed oil. According to the results of the project, there is a 2.5% increase in Brake Specific Fuel Consumption in the case of B5 
blend, and a 14% increase in BSFC in the case of B30 blend when compared to that of petroleum diesel. When it came to Brake 
Thermal Efficiency, there is a 0.08% decrease in the case of B5 blend, and 8.08% decrease in the case of B30 blend. When it comes to 
Emissions, there is a 0.23% decrease for B5 blend, and 0.28% decrease for B30 blend in the case of Carbon Monoxide emission, and a 
0.54% decrease for B5 blend, and 0.42% decrease for B30 blend in the case of Hydrocarbon emissions when compared to that of 
petroleum diesel. In the case of smoke opacity, there is a decrease of 0.1% for B5 blend, and 0.08% decrease for B30 blend when 
compared to that of petroleum diesel. From the observations, it is evident that the lower blends are suitable for use in Compression 
Ignition engines with none or minimum modifications. Even though rubber-seed oil biodiesel-mineral diesel blend is a suitable 
alternative fuel, further research is required in order to increase its efficiency. 
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Abstract- The present study explored the placement of the thesis statement in the Arabic and English argumentative 

essays of Moroccan EFL master students in relation to the educational context. The study adopted a qualitative 

research method with triangulation of data sources: questionnaires on the practices of argumentation in the writing 

classes and the previous writing instruction of the students, the writing tests, and stimulated recall interviews after 

the writing tests. The data gathered was described and qualitatively analysed adopting within-subject analysis and 

using frequency counts of the employment and location of the thesis statement. The results revealed a slight 

dominance of induction (thesis in final position) Arabic essays and predominance of deduction (thesis in initial 

position) in English essays notwithstanding the traces of transfer in both directions. In this perspective, the 

educational context, audience awareness, and the proficiency level of the students were found responsible.  

Index Terms- argumentation, culture, intercultural rhetoric, thesis statement, writing. 
 

I. INTRODUCTION 

he relationship between culture and writing has been the subject matter of a plethora of studies in applied 

linguistics. Research on such an issue has pointed to the tight relationship between texts and their context of 

production (Mauranen, 2001). Many a researcher view writing as a social, personal, and an interactional practice 

embedded in a culture (Connor, 1996; Hyland, 2009; Kaplan 1966) that serves a purpose in a given context. In 

relation to writing, culture is claimed to construct students‟ background “understandings, or schema knowledge, and 

are likely to have a considerable impact on how they write, their responses to classroom contexts, and their writing 

performance” (Hyland, 2003, p.36). Culture then is thought to shape students‟ presumptions and views, including 

those they employ in their writing and everyday communication. Hence, argument as a type of academic discourse 

has been reported to be culture-based (Connor, 1996; Drid, 2015; Suzuki, 2010; Uysal, 2008). Specificities of 

argumentation across cultures and the features that distinguish it from narration or description often deter students 

from producing well crafted pieces of writing that meet the academic standards, especially when dealing with 

abstract notions (Raimes,1983). The problem is not owing to linguistic reasons but to the different expectations of 

writers and audience. In other words, what makes the argumentative essay laborious for most students is that the 

concept of a compelling argument is governed by the conventions of the target audience or community (Clark, 2003). 

T 
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For instance, writing an argumentative essay to an Anglo-American audience using writing conventions alien to 

those of the audience ruins the piece of writing due to the discourse nonconformities that the writer has used (Drid, 

2015). The main reason for such a “foreigness” is the fact that cultures differ in “what is seen  as  logical,  engaging,  

relevant,  or  well-organized  in  writing,  what  counts  as  proof, conciseness, and evidence” (Hyland, 2003, p. 45). 

Therefore, a close understanding of culture and argumentation is necessary to setting the theoretical framework for 

the research paper. 

II. REVIEW OF LITERATURE 

Argument 

The origin of the terms argument and argumentation is the Latin word argumentum  (argument), which is 

derived from the Latin verb arguo (argue) (Rigotti & Morasso, 2009). In English, argue refers to giving reasons and 

proving by giving necessary justification (White & Billings, 2008). For Mayberry (2009), an argument is a stand 

clearly supported by clear-cut evidence and solid facts. Suzuki (2010) defines an argument as an assemblage of 

statements used to communicate the speaker‟s opinion or belief likely to build around the use of reason and logical 

appeal. In academic writing, the terms argument, argumentative, and argumentation are used interchangeably to refer 

to the type of essays where writers can agree or disagree with an issue providing reasons and powerful arguments 

and solid evidence to persuade an audience of the validity of one‟s point of view (Crowhurst, 1990). 

Culture 

 Providing a clear-cut definition for the word „culture‟ is quite a difficult task (Connor, 2011), for a myriad 

of books grapple with the challenge of defining the concept. Culture “has now come to be used for important 

concepts in several distinct intellectual disciplines and in several distinct and incompatible systems of thought” 

(Williams, 1983, p.87). Culture is “multi-discursive; it can be mobilized in a number of different discourses…. It 

may be the discourse of nationalism, fashion, anthropology, literary criticism, viti-culture, Marxism, feminism, 

cultural studies, or even common sense” (O‟Sullivan, 1994, pp. 68-69).  

Hall (1976) defines culture in terms of the surface culture, the sub-surface culture, and the deep culture. The 

submersed elements of culture, however, are the most difficult to see and understand as they are invisible. The 

product of a culture that people easily notice is the visible part of the iceberg. Cultural behavior, social context, and 

the way people regard situations of a particular culture are the hidden or submersed part that is difficult to see. 

Atkinson (2004) defines culture in terms of small culture and big culture. While small culture refers to classroom 

culture, disciplinary culture, youth culture, etc., big culture refers to national and ethnic culture.  
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Other definitions of culture consider culture as any aspects of knowledge that people of a particular 

community share to operate appropriately in a social context (Kachru & Smith, 2008).  In this vein, Geertz (1973) 

defines culture as “a historically transmitted pattern of meanings embodied in symbolic forms by means of which 

men communicate, perpetuate, and develop their knowledge about and attitudes toward life” (p. 89). Therefore, 

argumentation as a form of academic discourse (cultural by-product) practised in a small culture (the classroom) is 

thought to carry the imprints of its culture (Connor,1996; Drid, 2015).   

Intercultural Rhetoric 

     Initiated by the American linguist Robert Kaplan in 1966, early intercultural rhetoric, referred to as 

contrastive rhetoric, is an area of research in writing that studies the affinities and discrepancies in writing between 

two languages and cultures. The main objective is to discern how rhetorical conventions of a language and a culture 

affect the way people write in another (Richards & Schmidt, 2010). Influenced by the Whorfian hypothesis of 

linguistic relativity (Matsuda 2001), which stipulates that the mother tongue impacts the thought patterns of learners  

and therefore affects their L2 acquisition (Connor, 1996), Kaplan (1966) studied paragraph organisation in ESL 

students‟ essays.  

Kaplan (1966) identified five types of paragraph development: English, Romance, Russian, Oriental, and 

Semitic. Whilst the Anglo-European expository essays adopt the linear aspect of paragraph development, Semitic 

languages favour the overuse of parallel and coordinate clauses as a prominent feature of their paragraph and essay 

development. The same study revealed that the so-called “Oriental languages” prefer an indirect approach that adopts 

indeterminate spiral progression of ideas. In the same vein, paragraph development in Romance languages prefer  

“quasi-linear digressions”, and Russian contains aspects which are, according to the linear aspect of Anglo-American 

paragraph, inappropriate or awkward (Kaplan1966).  

Kaplan‟s hypothesis has attracted widespread criticism due to a number of flaws. Contrastive rhetoric was 

criticised for examining only the writing of ESL students, ignoring the process of their language acquisition, being 

ethnocentric (Hinds, 1983), and claiming that the students‟ paragraphs reflect their cultural thought patterns 

(Severino, 1993). Contrastive rhetoric has been also castigated for being reductionist, deterministic, and prescriptive, 

elevating the culture of native speakers of English to the center, while relegating the non-native writers‟ culture and 

rhetoric to the periphery (Leki, 1997; Kachru, 1995; Kubota and Lehner, 2004; Spack, 1997).  
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 The perennial attacks contrastive rhetoric has come under were the initial impetus that has motivated 

contrastive rhetoricians to broaden the scope of their research and rectify the methods of their investigation. This 

way, contrastive rhetoric scholars have tried to turn contrastive rhetoric into a more dynamic and viable field. In this 

context, to differentiate between the often-quoted „„static‟‟ model and the new advances that have been made, the 

situation necessitates substituting contrastive rhetoric or cross-cultural rhetoric with the term intercultural rhetoric 

(Connor ,2004, 2008). Hence, intercultural rhetoric has known a paradigm shift by focusing on small and big 

cultures, giving a new interpretation of rhetoric, exploring intercultural communication, and taking into account the 

social context of texts (Connor, 2011). 

Argumentation and Culture within Intercultural Rhetoric 

The interaction between culture and argument has instigated a plethora of intercultural rhetoric studies all 

over the world. To mention but a few examples, argument is reported to be indirect and inductive in Eastern cultures, 

such as China and Japan, whereas it is reported to be direct and deductive in Western cultures: Germany, Italy, 

Greece, France, and the United States (Connor, 1996; Tannen, 1998). In low-context cultures, arguments are reported 

to be linear and logically developed, while they are reported to be indirect and circular (non-reason based) in high-

context cultures (McCool, 2009; Suzuki, 2010).  

The placement of the thesis statement in argumentative essays has been reported to be culture-based 

(Kaplan, 1966; Kubota, 1998; Ostler, 1987). In this perspective, Okabe (1976) maintains that Japanese writers, 

representing an Eastern high-context culture, use a climactic structure of argument placing the main claim (thesis 

statement) towards the end. On the other hand, American writers, representing a low-context culture, employ 

anticlimactic structure of argument, placing the claim (thesis statement) at the outset of the essays. Exploring 

bidirectional transfer of rhetorical patterns in the Turkish and English argumentative essays of Turkish students, 

Uysal (2008) found that the participants exhibited a tendency towards deduction (placement of the thesis statement in 

initial position) in Turkish essays and induction (placement of the thesis statement in final position) in English 

essays.  

Wu and Rubin (2000) explored the impact of collectivism and individualism on the argumentative writing 

of Taiwanese and American students. They found that Taiwanese students develop their English argument 

inductively, delaying the thesis statement and avoiding to state their opinion directly, due to the collectivist aspect of  

Chinese culture. Petrić (2005) compared the students‟ argumentative essays of Russian before and after short writing 



International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018                                                                 655                                                                                            

           
ISSN 2250-31 

 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8370    www.ijsrp.org 

 

classes to examine cultural differences in writing vis-à-vis the location of the thesis statement. The results revealed 

that the essays after the writing instruction contained more thesis statements, yet they were less varied in terms of 

lexical choices and sentences structures.  

Liu (2009) examined the placement of the thesis statement in the argumentative essays of sixty high school 

students in China and fifty American high school students in the United States. The students were asked to write a 

three-hundred-word argumentative essay in forty minutes, using the words agrees or disagree to facilitate the 

location of the thesis statements in their essays. The results revealed the placement of thesis statement in initial, 

middle, and final position in the writing of both groups. Besides, the location of the thesis statement in both students 

was similar: 92% of Chinese subjects and 86.67% of American subjects wrote their thesis statement at the beginning 

of their essays. 

Alotaibi (2014) investigated the use of the thesis statements in the argumentative writing of eight Saudi 

students in the United States. The study contrasted the cultural disparities in using the thesis statement in English and 

Arabic argumentative essays before and after a writing workshop. The study focused on the location of the thesis 

statement and the linguistic and rhetorical features students use to formulate it. The pre and post-test results revealed 

different findings. Whilst half of students‟ essays did not have a thesis statement in the pretest writing, seven out of 

eight essays contained a thesis statements in the post-test, yet six of them were located in the body and conclusion.  

Taking the reviewed studies above into consideration, it is possible to say that the previous research studies 

that have investigated argumentation across cultures display conflicting results. Whereas some findings have pointed 

to different forms and types of argument across cultures and confirm the transfer of such elements from L1 to L2, 

others have found the opposite and therefore reject such findings.  Taking such points into account, there seems to be 

a need for further research as regards the placement of the thesis statement across cultures. In addition, studying the 

placement of the thesis statement in the argumentative writing of Moroccan students has been a neglected area of 

research within intercultural rhetoric. The purpose of this study is to account for such a gap.  

III. METHODOLOGY 

Taking into consideration the conflicting results of the aforementioned intercultural studies, the present study 

aims at answering the following research question:  

Do the argumentative essays of Moroccan students’ exhibit any affinities or differences vis-à-vis the 

placement of the thesis statement? 
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Motivated by intercultural rhetoric new directions that call for a shift from the purely quantitative text-based 

studies and emphasise employing new research methods that take into account the cultural context of the L1 texts, 

the research at hand is a qualitative study that examines transfer of Arabic rhetorical patterns in the argumentative 

essays of Moroccan master students at Ibn Tofail University in Kenitra, Morocco. As for data collection methods, the 

study employed qualitative methods including essays, questionnaires, and interviews to account for the students‟ 

placement of the thesis statement in argumentative essays. The reason for such triangulation or blend of techniques 

was that text analysis alone might fail to highlight the writer‟s thought or rhetorical patterns (Matsuda, 1997).  

Participants 

Thirty-four students (n=34) at the Department of English at Ibn Tofail University, Kenitra, Morocco 

participated in the study. The students were semester two (S2) master students participated in the study. In terms of 

English knowledge and writing experience, students had advanced English level, given their major the day of the 

data collection. In addition, five professors (n=5), chosen via convenience sampling, filled in a questionnaire about 

some of the teaching practices of argument writing at Department of English at Ibn to Fail University. They have 

spent between six to fourteen years teaching argumentative writing for undergraduate and post-graduate 

programmes. Their choice was based on their teaching experience and the levels they teach. 

Data Collection Instruments and Procedures 

First, the students completed a questionnaire that sought to know about their language level and past writing 

instructions in Arabic and English. In addition, the professors at the Department of English at Ibn Tofail University 

were assigned a short questionnaire. The students „questionnaire was adopted from the ones used by Liebman (1992) 

and Uysal (2008). It was modified to meet the objective of the study. The professors‟ questionnaire was designed by 

the researcher for the same objective. The purpose was to get information about some of the teaching practices of 

argumentative writing at Ibn Tofail University.  

A week after the administration of the questionnaires, thirty-four students wrote two argumentative essays 

on two different topics (sixty-eight essays in total). The reason is that writing tests, among other research tools, 

enables researchers to supplement information collected from other sources (Mackey & Gass, 2007) and underlies 

the circumstances that controlled the production of that text (Hyland, 2003). First, students wrote Arabic essays on a 

topic. The following day, the same participants wrote an English essay on a different argumentative topic. The 



International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018                                                                 657                                                                                            

           
ISSN 2250-31 

 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8370    www.ijsrp.org 

 

rationale was to find explanations for students‟ textual results via comparing students‟ answers with theirs in the 

interviews to elicit and ensure solid reliable information.  

To analyse the writing process of ESL or EFL subjects, researchers recommend using introspective methods 

such as think aloud and retrospective methods like stimulated recall interviews (Gass & Mackey, 2000). Such a 

method is one of the most convenient and frequently adopted to have insight into the cognitive process of students 

during the phases of writing (Dörnyei, 2007; Gass & Mackey, 2000; Mackey & Gass, 2012). In the present study, 

students were divided into groups, each interviewed separately one by one Having reached saturation after data 

coding, twelve students were chosen at random, for no new themes emanated from analysis (Mackey and Gass, 

2012). As a retrospective technique, stimulated recall enables researchers to study students‟ “cognitive processes, 

thoughts or feelings” (Phakiti, 2014, p.149) during writing. Kasper (1987 as cited in Drönyei, 2007) recommends a 

short interval, less than twenty-four hours if possible, not beyond forty-eight hours, between the task and the 

interview. 

Method of Data Analysis 

To answer the research question, the present study adopted within-subject analysis to examine similar and 

different locations of the thesis statement in both essays of students. A strategy such as this has proved efficacious in 

the field of applied linguistics and discourse analysis (Cho, 2010; Doushaq, 1986; Hirose, 2003; Kobuta, 1998b; 

Uysal, 2008). In addition, the study employed Kubota‟s (1998) framework: initial (thesis statement in the 

introduction), middle (thesis statement in the body paragraph), final (thesis statement in the conclusion), collection 

(no encompassing of the writer‟s opinion, but the opinion is stated in more than one paragraph), Obscure (the 

writer‟s point of view is implicit or unclear). First, a global between-subject comparison was drawn across essays to 

see whether or not they contain a thesis statement. Next, the location of the thesis statement in Arabic and English 

essays was examined. After that, a within-subject comparison of students‟ Arabic and English essays for each essay 

was drawn. In other words, the between-subject analysis of Arabic essays took place first to examine the location of 

the thesis statement between subjects. Then, English essays were checked to detect common affinities or 

dissimilarities vis-à-vis the placement of the thesis statement in the students‟ writing.  

To avoid being trapped into subjectivity, the researcher and two doctorate holders, who have been teaching 

writing and other skills for thirteen years at high schools, compared every single essay of the same student in both 

languages. By the same token, the background and professors‟ questionnaires were analysed to provide evidence 
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from the educational context of Arabic and English to corroborate or refute the findings of the stimulated recall 

interviews to provide solid explanatory factors. All data was described and analysed qualitatively, providing 

frequency counts for the employment of the thesis statement in each essay. 

IV. FINDINGS 

Analysis of the location of the thesis statement sought to discern the line of argument employed in the 

participants‟ essays. Studying the position of the thesis statement was necessary to classify claims as direct/anti-

climactic (initial thesis statement) or indirect/climactic (middle and final thesis statement), claimed to be 

characteristics of high-context and low-context cultures. 

Between-subject Analysis of Arabic and English Essays 

Table 1 
The Location of the Thesis Statement across Arabic Essays 

 

Location of the thesis statement                         Number of essays         Percentage                          

Initial 

Middle 

Final 

Obscure 

Collection 

Total 

 10 29.4% 

 2 5.9% 

 15 44.1% 

 3 8.8% 

 4 11.8% 

 34 100% 

 

As illustrated in table 1 above, most essays had a thesis statement in a direct or an indirect way, yet the 

difference exist in where it was placed. As for Arabic essays, remarked was the placement of the thesis statement in 

final position in fifteen (44.1%) out of thirty-four essays (100%). In addition, ten participants (29.4%) put their 

statement in initial position, four (11.8%) had unclear thesis statement (obscure), three participants (8.8%) had a 

thesis statement in more than one position (collection), and two participants (5.9%) located their thesis statement in 

middle position.  

Table 2 
The Location of the Thesis Statement in English Essays 

The Thesis statement Number of essays        Percentage 

 

Initial 22 64.8% 

Middle 1 2.9% 

Final 9 26.5% 

Collection 1 2.9% 

Obscure 1 2.9% 

Total 34 100% 
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With regard to the placement of thesis statement in English essays (table 2), twenty-two English essays 

(64.8%) out of thirty-four  (100%) had a thesis statement in initial position, nine essays (26.5%) in final position, and 

three essays (8.8%) a thesis in different positions (see table 2 above). 

Within-subject Analysis of Arabic and English Essays 

Table 3 
Analysis of Similar Locations of the Thesis Statement in Arabic and English Essays 

Participants by number                                Placement of the Thesis Statement 

                             ________________________________ 

                                   Arabic                                       English 

    

1 Initial Initial  

4 Initial Initial  

6 Initial Initial  

9 Final Final  

15 Final Final  

16 Initial Initial  

17 Initial Initial  

19 Final Final  

21 Final Final  

24 Final Final  

25 

27 

29 

31 

33 

34 

Final 

                      Initial 

Initial  

Initial 

Obscure  

Initial 

Final 

Initial 

Initial 

Initial 

Obscure 

Initial 

 

Total                           16                                                     16                            

 

As shown in table 3 above, sixteen participants (47.1%) out of thirty-four (100%) had a similar position of 

thesis statement in Arabic and English essays. Nine participants (26.5%) put their thesis in initial position, six 

(17.7%) in final position, and one participant had obscure thesis statements in both essays.  

Between--subject Analysis of Arabic and English Essays 

Table 4 
Analysis of Different Locations of the Thesis Statement in Arabic and English Essays 
 

Participants by number                      Placement of the Thesis Statement   

                  ____________________________ 

                  Arabic                                    English               

2 Final Initial  

3 Collection Initial  

5 Obscure Final  

7 Collection Initial  

8 Final Initial  

10 Final Initial  

11 Obscure Final  

12 Obscure Final  

13 Final Initial  

14 Final Initial  

18 Final Initial  
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22 Middle Initial  

23 Initial Middle  

26 Final Initial  

28 Middle Collection  

32 Collection Initial  

Total 18 18  

As shown in table 4 above, eighteen participants positioned their thesis statements differently in both 

essays. In other words, more than 50% of Arabic and English essays of the same individual had different locations of 

the thesis statement. For instance, participants 2,8,10,13,14,18, 20, 26, 30 had a final thesis statement in Arabic 

essays, but they had initial thesis statement in English essays.  

The between-subject analysis and the within-subject analysis revealed that having a thesis statement in initial 

position was the choice of more than half of the participants, especially in English essays. Among of the sixty-eight 

essays, thirty-two had initial thesis statement, twenty-four had a final thesis statement, five essays had obscure thesis 

statements, and three essays had a middle thesis. Initial and final positions of thesis statement were the two dominant 

features in both essays. 

Explanation for dominance of induction in Arabic essays came from the interviews. Reasons such as 1) the 

inability to produce a thesis statement notwithstanding the fact that such a pattern was highly emphasised in writing 

classes, 2) the inability to employ what had been done in writing classes 3) personal convictions, 4) individual 

preferences, and 5) unawareness of audience expectations were reported to be among the reasons for the placement 

of the thesis statement in the participants‟ essays. 

  Participants 2 and 31 revealed that writing a thesis statement in Arabic was an arduous task they strove to 

accomplish. In addition, participants 2 and 14 explained it was their choice to have a final thesis statement in their 

essays. Participant 14 added he believed “it is a fallacy because in argumentative writing, you cannot actually come 

forwards and state your opinion” despite the fact that he was aware of the need to provide a thesis statement at the 

beginning of the essay. By the same token, an explanation for placing the thesis statement in final position found a 

reflection in some participants‟ tendency or oblivion to delay their opinion until the end. Participant 14 believed 

delaying an opinion until the end is the ultimate aim of argumentative writing.  

Participant 3, who has been to the United States for many times, provided astounding explanations for 

having initial thesis statement in English and final collection in the Arabic essay. Asking her about her choices for 

divergent locations for the thesis statement in Arabic and English, the lady displayed awareness of intercultural 

communication differences, stating “Arabic is less direct. I feel English is more to the point”. She never thinks of 
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thesis statement when she writes. Such a thing happens unconsciously. On the contrary, participant 24, exhibited 

reader-responsible tendency, pushing the reader to “have a deep reading to get” his opinion in the English essay. He 

even claimed it was something he had learnt at school. 

The interviews revealed that the writing process the participants followed and the difficulties they faced 

during the writing process seemed to have contributed to the placement of thesis statement in different positions in 

both essays. However, there were some special cases that managed to write initial thesis statements even if they did 

not process their writing.  

Participant 3 (collection in Arabic essay and initial position in English essay) explained that thinking about 

writing the thesis statement hinders her writing, especially in English. She prefers writing without outlining or 

thinking about thesis statement. Even if she placed her thesis statement initially, she admitted not thinking about the 

thesis statement during the process of writing. Particpant13 (final thesis in Arabic essay and initial thesis in English 

essay) indicated that during the pre-writing stage, she had to think about the thesis statement and how to make 

everything revolve around it. Similarly, participant 14 (final thesis in Arabic essay and initial thesis in English essay) 

said he had to brainstorm the thesis statement of his English essay, which he came with after writing a map to 

generate the ideas he wanted to develop. Participant 24 (Final thesis in both essays) thought about the ideas to 

develop in his essays, yet he did not think about the thesis statement. Participant 2 (final thesis in Arabic essay and 

initial thesis in English essay) explained that generating a thesis statement was a demanding task. 

However, other participants who thought about the thesis statement could position it initially. Participant 

1(initial thesis for both essays) said he had thought about having a blueprint for his essay. Participant 4 (initial thesis 

for both essays) said he had thought about the thesis statement during the pre-writing phase. She had to write an 

introduction moving from the general to the specific. Participants 17, 27, and 31 (initial thesis for both essays) stated 

that thinking about the thesis statement took place in the pre-writing phase. 

All mentioned participants above indicated they had not processed their Arabic writing or thought about the 

thesis statement. Only participant 14 said that he had brainstormed ideas and constructed a mind map, yet he had 

neither thought about a thesis statement nor written an outline. As a result, most of the participants who did not 

process their Arabic writing ended up having a final thesis statement or collection in Arabic essays except 

participants 1, 4, 17, 27, and 31 who had initial theses in both essays.  
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Education might have influenced the way participants placed thesis statements in their essays, especially in 

Arabic. Despite having enough writing practice, said more than 50% of participants, twenty-seven participants 

(79.4%) mentioned that the placement of thesis statement was not prioritised in Arabic writing classes. On the 

contrary, English classes were different from Arabic ones. Asking participants about the features their writing 

professors accentuated when writing argumentative essays, 28 participants (82.4%) reported it was the thesis 

statement. Evidence from professors of English questionnaire revealed that writing classes foregrounded thesis 

statement among other features. All professors (100%) indicated that the thesis statement was part of the writing 

features they emphasise when teaching argumentative writing.  

In sum, the between-subject analysis and the within-subject analysis revealed a tendency towards initial 

placement of thesis statement in English essays and final placement of thesis statement in Arabic essays. Explanation 

from interviews pinpointed various reasons behind the participants‟ employment for inductive style in Arabic and 

deductive style in English. Such factors include personal tendencies or false convictions about the placement of the 

thesis statement, inability to make use of classrooms input, absence or inadequate instruction in Arabic writing 

classes, and inadequate or no writing process regarding both essays. Findings from the questionnaire revealed that 

education could have played a role in the placement of thesis statement in Arabic and English essays.  

V. FINDINGS DISCUSSION 

                   In the current study, similarities and differences existed as regards the placement of the thesis statement. 

As for similarities, almost all participants had a thesis statement in both essays either implicitly or explicitly. 

Moreover, having a similar location of the thesis statement appeared in about half of the essays. Sixteen participants 

(47%) placed their thesis statements in the same position in both essays. compared to other intercultural rhetoric 

studies on the same issue, the findings of the present study are to some extent different from the ones by Cho (2010) 

and Hirose (2003). Cho (2010) reported that Korean students put the main idea at the outset of their English and 

Korean essays. In a similar vein, Hirose (2003) found that Japanese students placed their thesis statements initially in 

L1 and L2 essays. 

                   Differences vis-à-vis the placement of the thesis statement were somehow higher. Eighteen participants 

located thesis statement differently in Arabic and English essays. In the present study, initial placement of the thesis 

statement in Arabic essays was lower than in English essays.  Ten participants (29.4%) placed the thesis statement at 

the outset of Arabic essay, and 44.1% had a thesis statement in final positions in Arabic essays, favouring inductive 
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development of argument. As for English essays, twenty two students (64.8%) were found to be more direct in 

locating thesis statements initially and, therefore, developing their English essays deductively. Thus, it is possible to 

say that Moroccan students use deductive development of argument, placing the major claim initially. Such findings 

concur with those of Liu (2009) in which 92% of Chinese subjects placed the thesis statement at the beginning of 

their English essays.  

 Nevertheless, the findings at hand do not accord with other intercultural rhetoric studies vis-à-vis the 

placement of thesis statement as an indicator of deductive style. Alotaibi (2014) found that his participants had 

middle and final thesis statements. Liu (2007) found that Chinese students develop English essays inductively, with a 

delayed thesis statement in final position. Uysal (2008) reported that only 28% of her subjects placed the thesis in 

initial position. Wu and Rubin‟s (2011) found that Chinese students employed an inductive style of argument 

development and avoided stating opinion directly owing to the collectivist aspect of Chinese culture. Furthermore, 

the findings of the present study vis-à-vis the placement of the thesis statement do not accord with Kaplan‟s (1966) 

claims that the writing of nonnative speakers of English tend to be non-linear and inductive. The findings of the 

current study show the tendency of Moroccan students to achieve linearity of argument via placing thesis statements 

in initial position.  

   Apparently, the educational context (small culture) where students explained they had been taught the 

conventions of English essay writing was found responsible for the achievement of such a level of linearity in 

Moroccan students‟ English essays. However, the educational context was to blame for not providing enough input 

in Arabic classes in relation to the thesis statement. Traces of bidirectional transfer of writing conventions were 

found and could be responsible for similar placement of the thesis statement in both essays, especially from English 

to Arabic. The writing process strategies adopted by students and the inability to retrieve what they had studied in 

writing classes could be among the factors that pushed students to resort to Arabic or English writing conventions to 

structure both essays. Such conclusions were drawn from the interviews and the questionnaires.  

VI. CONCLUSION 

The present study has sought to explore whether the rhetorical patterns of Arabic affect the placement of the 

thesis statement in the English argumentative writing of Moroccan master students. Taking into consideration the 

recommendations of intercultural rhetoric that call for studying texts within their contexts, the current study showed 

that Moroccan students, to some extent, tended towards induction in Arabic essays, yet they opted for deduction in 
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English ones. Many a factor was found responsible for such findings. Arabic and English past writing instruction was 

found to affect the students‟ rhetorical and writing strategies. In addition, the writing strategies the students adopted 

during the writing process of essays, individual choices, and audience were found responsible. Nevertheless, any 

loose claims that Arabic writing of Moroccan students is inductive will be futile unless future intercultural rhetoric 

studies analyse the placement of the thesis statement together with the macro-level rhetorical patterns of the 

Moroccan students to see where they locate their topic sentences and how they develop their paragraphs.  
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Abstract-The use of technology-based tools in knowledge management practices is already part of many 
administrative processes of the school organization. Understood as strategic in the automation of access, 
diffusion and sharing of knowledge, technology supports information management as a support tool. The 
manager of a school organization in action, is faced with the dimension of people, process and technology. In 
this study the objective is to verify the stage of implementation and reach of practices and tools of knowledge 
management based on technology used by managers of public-school organizations. The methodology adopted 
was qualitative and quantitative. A total of 98 school managers from a city in the south of Brazil participated 
in the study, answer a questionnaire with 27 questions.  The results showed that managers use of knowledge-
based management practices based on technology in their daily lives, often intuitively, but already recognize 
them as facilitators. 
 
Keywords: Knowledge Management Practices; Knowledge Management Tools; Technological Base; School 
Organization School Management. 
 

I – INTRODUCTION 
 
Understood as a support mechanism, Knowledge Management, this technology can be used as a communication and 
organizational management resource. With several devices that enable the modeling of tacit knowledge of the individual, 
it favors its sharing within the organizations [4]. 
The socialization of knowledge according to [21], generates new knowledge. The need for management of this 
knowledge is punctuated by [12] and [1] considering that they are conceived in a tacit or implicit way. In tacit knowledge, 
it derives from the experiences and personal mental elaborations, is not verbalized or; systematize. Whereas the explicit 
knowledge is easy to share, clear and evident for appropriation.[17]. 
According to [11], the source of knowledge comes from socialization, roams outsourcing where tacit knowledge is 
articulated in explicit concepts, favors the combination that is when the new knowledge is added to the existing 
knowledge, finally the internalization, that is, explicit knowledge is incorporated in the tacit. 
For [18], knowledge conversion follows the four types described by [11], based on the synergy of tacit knowledge and 
explicit knowledge, resulting in the construction of organizational knowledge. 
Knowledge management according to [16] aims to achieve the best in the organization. From the point of view of this 
author, based on [10], it is the involvement of the people that make up the organization and the dissemination of their 
knowledge, whether implicit or implicit, when incorporated, that will result in a new knowledge. 
The value of sharing knowledge is highlighted by “[2] is associate with the ability to”. utilize and develop our collective 
intelligence, inventiveness, creativity, problem solving, cooperation, flexibility, the ability to develop networks and deal 
with change, and a commitment to lifelong learning. 
Inserted in this dynamic of knowledge and, given the expectations in relation to the educational context, the dimensions 
of performance under the field of school management, can, subsidized by the characteristics of Knowledge Management, 
promote important contributions. [20] draws attention to changes in society and the demands of school management. 
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According to “[19] the theory of the creation of organizational knowledge is based on the relationship between people at 
all levels - individual, group, organizational and inter-organizational”. In the field of management, [3] reinforce that the 
school manager directs his actions under the concept of “co responsibility, partnership, collaboration, interaction, 
common problem solving, dialogue, approximation of everyone concerned”. 
In this perspective, [15] states that this involvement “... provides a better knowledge of the objectives and goals of the 
school, its organizational structure and its dynamics, of its relations with the community…” 
The view of Knowledge Management by “[22] is the process of promoting and managing the generation, sharing, use and 
measurement of knowledge, experience and expertise in organizations”, especially in the organizational environment, a 
knowledge management system is indispensable. 
According to [20] it recalls what is stated in the 1996 National Education and Guidelines Law (LDB) that “managers 
must perceive the tendencies of change, learning to investigate, analyze and interpret the new challenges and benefit from 
their own experience [20]”. According to [14], contemporary school management is built on the based on decisions made 
in a collective way that are conducted by each sector or participant according to their specificity, aligned with the purpose 
of the group. 
It will only be effective if the processes that are part of the dimensions of the school manager’s performance do not 
remain centered in his/her power. Being a manager in an organization, regardless of the segment and, in the school 
context, this is not different, requires participative and shared action. 
Organizations, among their procedural aspects, construct and store information that supports knowledge bases. However, 
technology extends autonomy and facilitates the practice of Knowledge Management, through its resources, which favor 
the formal or informal sharing of information, favoring the construction of new knowledge. [2]. 
The domain of technology resources, according to [9], adds value to the process of selecting, combining and recombining 
information, providing greater fluidity in the construction or sharing of knowledge. In addition to these ideas, [13] 
emphasizes that the use of new languages, and technology is a great facilitator, contributes to the evolution of individuals. 
The production of knowledge from the sharing of knowledge requires engagement and interaction. 
It is defended here that the contemporary school manager is one that besides the bureaucratic assignments in the 
pedagogical and administrative area also involves the collective and conscious participation of the other involved ones. 
This kind of relationship will only be consistent if the communication and information among its peers is clear, and 
effective in a way that reaches everyone. 
In his researches, on Knowledge Management practices and tools [7], [8], structured a division into three categories: 
human resources management, organizational process structuring and technological base. Practices and technology-based 
tools support Organizational Knowledge Management and include the automation and management of information that 
can occur through applications, information technology tools that promote capture, diffusion and sharing. 
In this context, the portals/intranets/extranets are defined as practices and technology-based tools; Forums (face-to-face 
and virtual), Collaboration tools such as portals, intranets and extranets, Workflow systems, Content management, 
Electronic Document Management (GED), Data Warehouse (DW), Data Mining (DM), Costumer Relationship 
Management (CRM), Balanced Scorecard (BSC), Decision Suport System (DSS), Enterprise Resource Planning (ERP) 
and Key Performance Indicator (KPI). 
Having as purpose in this study, to verify the stage of implantation and reach of these practices and tools in the school 
context and to try to understand through the Knowledge Management supported in this list of own possibilities of the 
technological base, it is intended to understand how the school administrator can benefit or find support for their decision 
making as manager of the school organization. 

 
II - METHODOLOGY 

 
The methodology adopted for this study, is characterized as exploratory due to its type. It had the direct involvement of 
the researcher to better approximate the investigated universe and information gathering that subsidized the data 
interpretation and analysis. Regarding the procedures, it is characterized as a field research where different resources such 
as action research was used. [5] 
According to the objective presented and the public involved, it is classified as qualitative and quantitative. [6] defines in 
qualitative the study whose purpose is to identify and analyze data and information providing details that may explain 
certain behaviors and are difficult to measure. [5] on the quantitative format emphasizes the need to present results treated 
through statistical procedures. 
Since the proposal in this study was to verify if the school managers used practices and tools of knowledge management 
based on technology as support for their actions and at what stage and reach this happened, it was chosen to use a 
questionnaire with a list of 27 tools and practices of Knowledge Management. This instrument is already validated for its 
purpose, also subsidized the Institute of Applied Economic Research - Brazil (IPEA) in investigations related to this 
subject. [8]. 
At the time of application, the participants were guided and clarified as to how they would respond to the questionnaire as 
well as the purpose of the information collection. They were also guaranteed data confidentiality and the availability of 
access to results when the survey was completed. 
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A group of 98 school managers from the public education network, from a city in the northwestern part of the state of 
Paraná, southern Brazil were investigated. The public education network in this city is composed of 110 schools, but at 
that time, in October 2017 during the continuing education promoted by the Program of Excellence in Basic Education 
(PEEB), only 98 school managers were present. The PEEB is an institutional extension project promoted by the Higher 
Education Center of Maringá, Brazil (UNICESUMAR), which has been ongoing since 2013 and currently serves 33 
cities. The focus of PEEB’s work is school management and how it can impact the quality of basic education. 
To collect information, it was used a questionnaire with 27 Knowledge Management tools and practices, in which 
managers should indicate as an option in a structured Likert scale a set of four alternatives in which (1) would be the 
indication of “few isolated initiatives within the organization”; two (2) “some departments use practice”; three (3) “Many 
departments use practice”; four (4) “widely disseminated within the organization”. 

 
III -  RESULTS 

 
In order to analyze the results in relation to the effective level of implementation of the selected tools and practices, only 
the responses related to levels 3 (the tool has already been implemented) and 4 (the tool is already implemented that 
present important and relevant results for the organization ). The other levels helped to determine the school 
organization's intention to implement the tools in the future (level 1), whether the tools are already in the process of being 
implemented (level 2), or there are no plans to implement the tools (level 0). 
To analyze the data, we used the Excel spreadsheets editor version 2010 of Microsoft Office that allowed the calculation 
of the frequency distribution and weighted average. 
Table 1 shows the frequency distribution in percentage, relative to the effective level of implementation of tools and 
practices based on the technology used by the 82 managers who answered the questionnaire. It should be noted that the 
column (N / R) refers to questions that for some reason were not answered. The column (3 + 4) represents the sum of the 
answers that indicated level 3 (the tool is already implemented) and level 4 (the tool is already implemented that presents 
important and relevant results for the organization). 

Table 1- Distribution of frequency in percentage relative to the effective level of implementation of tools and practices 
based on technology 

Questions 
 0 1 2 3 4 N/R 3 + 4 

Forums (face-to-face and 
virtual) 22,0% 12,2% 29,3% 36,6% 0,0% 22,0% 65,9% 

Collaboration tools: 
portals, intranets/extranets 31,7% 28,0% 3,7% 36,6% 0,0% 31,7% 40,2% 

Content management 20,7% 19,5% 14,6% 39,0% 6,1% 20,7% 53,7% 

Workflow systems 24,4% 17,1% 19,5% 25,6% 13,4% 24,4% 45,1% 

Electronic Document 
Management (GED) 11,0% 11,0% 9,8% 29,3% 31,7% 7,3% 61,0% 

Data Warehouse (DW) 26,8% 7,3% 9,8% 30,5% 14,6% 11,0% 45,1% 

Data Mining (DM) 34,1% 7,3% 11,0% 24,4% 11,0% 12,2% 34,1% 

Costumer Relationship 
Management (CRM) 14,6% 3,7% 22,0% 32,9% 17,1% 9,8% 50,0% 

Balanced Scorecard (BSC) 24,4% 12,2% 2,4% 35,4% 14,6% 11,0% 50,0% 

Decision Suport System 
(DSS) 19,5% 14,6% 14,6% 31,7% 8,5% 11,0% 40,2% 

Enterprise Resource 
Planning (ERP) 29,3% 8,5% 8,5% 36,6% 7,3% 9,8% 43,9% 

Key Performance 
Indicator (KPI) 13,4% 6,1% 3,7% 41,5% 25,6% 9,8% 67,1% 

Source: prepared by the authors (2018). 
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Regarding the breadth of reach of selected tools and practices, only the responses related to levels 3 (many departments 
use the tool) and 4 (widely disseminated in the organization) of the reach stage scale were analyzed, fact that only the 
answers of these two levels indicate that the analyzed ferraments have a wide reach. 

 

 

 

Table 2 - Distribution of frequency in percentage relative to the level of reach of tools and practices of technological base. 

Questions 1 2 3 4 N/R 3 + 4 

Forums (face-to-face and 
virtual) 22,0% 12,2% 29,3% 36,6% 0,0% 65,9% 

Collaboration tools: 
portals, intranets/ extranets 31,7% 28,0% 3,7% 36,6% 0,0% 40,2% 
Content management 20,7% 19,5% 14,6% 39,0% 6,1% 53,7% 

Workflow systems 24,4% 17,1% 19,5% 25,6% 13,4% 45,1% 

Electronic Document 
Management (GED) 22,0% 11,0% 22,0% 37,8% 7,3% 59,8% 
Data Warehouse (DW) 

37,8% 12,2% 8,5% 30,5% 11,0% 39,0% 
Data Mining (DM) 

36,6% 12,2% 15,9% 23,2% 12,2% 39,0% 
Costumer Relationship 
Management (CRM) 17,1% 26,8% 23,2% 22,0% 11,0% 45,1% 
Balanced Scorecard (BSC) 

36,6% 15,9% 9,8% 25,6% 12,2% 35,4% 
Decision Suport System 
(DSS) 32,9% 19,5% 11,0% 24,4% 12,2% 35,4% 
Enterprise Resource 
Planning (ERP) 36,6% 13,4% 17,1% 22,0% 11,0% 39,0% 
Key Performance Indicator 
(KPI) 18,3% 7,3% 28,0% 34,1% 12,2% 62,2% 

Source: prepared by the authors (2018). 

In order to analyze the effective level of implantation and the level of amplitude of the reach of the tools through Table 1 
it is possible to observe the scale that was elaborated with the parameters being created of arbitrary form. 

Table 1 - Scale for analysis of the results regarding the effective level of implantation and scope of the KM practices. 

Effective Level of Implantation 
and Range of Scope 3+4 

Low level Between 0 to 39% 

Middle level Between 40% and 60% 

High leve Above 60% 

Fonte: Elaborado pelos autores (2018). 

The results related to the effective level of implementation of tools and practices based on the analysis scale presented in 
Table 1 indicate that the Forums (face and virtual) with 65.9%, Electronic Document Management 61.0% and Key 
Performance Indicator with 67.1% of the indications by the school managers, fall in with a high level, that is, above 60%. 
In this same line, regarding the scope, the Forums (face-to-face and virtual) appear with the same percentage, that is, 
65.9% and Key Performance Indicator with 62.2%. Electronic Document Management with 59.8% passed the middle 
level. 
The following are the tools and practices: Content Management with 53.5%, Collaboration Tools 40.2%, Workflow 
Systems 45.1%, Data Warehouse with 45%, Costumer Relationship Management and Balanced Scorecard both with 50% 
and Enterprise Resource Planning with 43.9%, Decision Suport System 40.2% that are set between 40 to 60%. 
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In comparison with the level of reach, it can be observed that Data Warehouse and Enterprise Resource Planning appear 
with 39% and, Balanced Scorecard, Decision Suport System both with 35,4% if configured as low level. 
The Electronic Document Management that presented with 61.0% of effective level of implantation appeared with 59.8% 
related to the reach level. Although the difference is very small, it is something that deserves observation since this tool or 
practice should be part of the routine of the school manager who currently needs to access different systems linked to the 
secretariat and regional nucleus of education, so that the process of control and execution of the school's commitments. 
Data Mining, in both situations, shows a 34.1% implementation level and a 39.0% scope level, which is low, ie, between 
0% and 39.0%. 

 
IV - CONCLUSIONS 

 
In general, the data showed that the schools surveyed have the tools implanted, but they are not exploited according to 
their potentialities since the level of reach of the tools is low. This has a number of implications for schools, such as quick 
access to information or documents that can support a decision that is needed. Rework of activities that have not been 
stored, shared or received due treatment according to their importance. 
It is common in the public network, when at the beginning of a new government mandate the discontinuity of the 
previous work mainly as regards access to information. Even if they are in some way available, they do not give 
credibility either by the way they are stored, or by the possibility of access, duplicity, incomplete data among other 
characteristics that weaken the security of that will use them. 
Although each of these technology-based tools or practices presented here are resources of high potential and robustness, 
they are not explored in their entirety in the context of the schools investigated here. This may even be justified by the 
lack of increased knowledge on the part of the school manager of how to explore the resources and attributes of each of 
them, in order to be used as support in their actions of school management. 
It is also necessary to consider not only the school manager, but also the teacher team and the pedagogical coordinator, to 
recognize the importance of Knowledge Management in the context of the school and the impact that it can have if 
identified as source of construction of knowledge sharing and can be used as an ally in professional practice. 
In seeking to answer the goal proposed here, which was structured in verifying the stage of implementation and reach, the 
practices and tools of knowledge management, based on technology are used by managers of public school school 
organizations, it is evident that there is still a lot to walk around. It was possible to recognize that the tools and practices 
of knowledge management based on technology are present in the daily life of the school, however, there is still a front, 
in which an alert is left for the need for future studies. 
This will require a hard work of continuing training in order for them not only school manager, but all education 
professionals to recognize the convenience in combining the use of systematic processes to create, identify, apply and 
share knowledge based on tools and practices based technological. 
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Abstract- Angiosarcoma is a rare cancer that originates from the 
cells that line the blood vessels or lymph vessels. (1)  
          Breast Angiosarcoma is of two forms, primary and 
secondary. The cause is usually unknown in the primary form 
and the secondary form which is more common is usually 
associated with a history of irradiated breast. Clinical 
presentation and the age of presentation of these two forms differ 
significantly. However, both seem to have a very high malignant 
potential and a guarded prognosis. (2) 
          In this case report, we illustrate clinical presentation, 
imaging features, histopathological features and management of 
a case of angiosarcoma of the breast in a young female. 
 
Index Terms- Blood vessel lining cells, Imaging features, 
Primary angiosarcoma, Secondary angiosarcoma 
 

I. INTRODUCTION 
ngiosarcoma (AS) accounts for 1% of all soft tissue breast 
tumors. It can present as primary or as secondary lesions of 

the breast, secondary lesions being the most common 
presentation among those having a past history of irradiation to 
the breast.  
           Primary AS is commonly seen in women during the fourth 
to sixth decade of life, usually coming with complaints like 
palpable mass, increase in breast size or reddish discoloration of 
the skin. Secondary AS is seen in older age group women during 
the seventh to eighth decade of life, who usually present 
approximately after 10-11 years following radiotherapy for 
breast cancer. 
           Primary variant arises in the breast parenchyma typically, 
with or without overlying skin involvement. It accounts for less 
than 0.04% of all malignant neoplasms in the breast. 
           The first ever case of  Primary and secondary breast AS 
was presented by Borrman in 1907 and Body et al  in 1987 
respectively. Prognostic factors and management methods have 
not yet been clearly described because of the rarity of the 
condition. (2) 
           In this literature, we review the clinical presentation, 
Imaging findings and histopathological features in a case of 
Primary Angiosarcoma of the breast. 

 
Clinical presentation: 
           In our case, we had a 17-year-old female who came to the 
surgery OPD with complaints of pain and increase in size of the 
right breast for 2-3 months. The size of the breast was increasing 
gradually with few dilated veins and reddish discoloration of the 
skin over the right breast. On physical examination, Right breast 
showed a large palpable mass around 10x15cm which was firm 
in consistency. There was no evidence of discharge from the 
nipple, no nipple retraction. Both axillae were normal on 
examination. No significant past history. Clinically, a diagnosis 
of mastitis of Tubercular etiology was made, however, the mass 
did not subside and cytology did not show epithelioid cells and 
hence further evaluation was suggested. 
 
Evaluation and diagnosis: 
           Bilateral sonomammogram was done as the first line of 
investigation for the patient, after which MRI was suggested. 
Patient's platelet count was seen to be dropping, however, rest of 
the blood and other Laboratory parameters were within normal 
limits. MRI was repeated after 1 month of initial presentation for 
reassessment and pre-operative planning and there was a 
significant increase in the size compared to the previous study. 
Ultrasound-guided FNAC of the lesion was done and the results 
suggested a highly vascular tumor. Following which wide bore 
biopsy was done. Based on radiological and pathological 
findings, a diagnosis of angiosarcoma was given. The patient 
underwent a total right mastectomy. The Immunohistochemistry 
(IHC) reports showed cells positive for CD 31 and CD 34. the 
diagnosis of Angiosarcoma was confirmed. 
 

II. IMAGING FINDINGS 
Bilateral Sonomammogram: 
           Sonomammogram done in Philips Affiniti 70 machine 
demonstrated a large heterogenous lesion involving all the 
quadrants of the right breast. The lesion showed increased 
vascularity on doppler with multiple whorls and multiple venous 
spaces with slow flow within. Normal breast parenchyma could 
not be delineated. Left breast and bilateral axilla were normal. 

A 
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Image.1: Grey scale image demonstrating a fairly well-defined heterogenous lesion with multiple vascular spaces within 
 
 
MRI FINDINGS: 
 

MRI was performed in Siemens Magnetom Avanto 1.5 Tesla scanner. 

   
(a) (b) 

       
(c)                                                  (d) 
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  (e) 
 

   (f) 
 

Image.2: MRI of right breast showed a large well encapsulated heterogeneously enhancing lesion.(a)Axial T1W image showing 
heterogeneously hypointense lesion.(b)&(c)Axial T2W and STIR images showing heterogeneously hyperintense lesion with 
multiple haemorrhagic and cystic areas within.(d)&(e)Sagittal and coronal T2 W images showing fluid-fluid levels ,slit like 
vascular spaces and flow voids within.(f)Axial diffusion weighted images showing multiple ill-defined areas of diffusion 
restriction. 
 

          
 
Image 3: Axial and Coronal T2 W MR images of the same patient in a study done after 1 month. There is significant increase 
in the size of the lesion compared to the previous study. Large well encapsulated solid-cystic mass with internal vascular 
spaces is seen. 
 

III. HISTOPATHOLOGICAL FINDINGS 
          Fine needle aspiration cytology was advised for the patient in order to rule out a possibility of malignancy. The specimen 
received by laboratory consisted of single pale brown tissue measuring 2.5x1. 5x1cm.Histopathological examination showed 
micropapillary fronds lined by epithelial and myoepithelial cells supported by fibrovascular stroma. Adjoining tissue showed Pseudo-
angiomatous stromal hyperplasia like stroma and organizing hematoma. Immunohistochemical studies revealed a positive reaction of 
the neoplastic cells for; CD34, CD31, and the results appeared negative for Pan CK,Her 2 neu . The patient underwent Radical 
modified mastectomy for the same and the received mastectomy specimen measured 14.5x10x4.5cm, solid and cystic areas are seen 
with multiple papillary projections. The lesion was away from the nipple-areolar complex and resected margins were free from the 
lesion. On microscopy, the tumor composed of cystic areas filled with necrotic and hemorrhagic material and lined by endothelial 
cells arranged in papillae with complex branching pattern. Endothelial cells are spindle to epitheloid having a hyperchromatic nucleus 
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with significant pleomorphism. Tumor cells were arranged in solid nests and focal cribriform spaces having a pleomorphic 
hyperchromatic nucleus. Solid areas showed focal atypical mitosis(10-12/10hpf). Many areas showed capillary and cavernous 
hemangioma-like areas. More than half of the tumor cells composed of necrosis. Focal areas of blood vessels, papillary projections, 
and the hyperplastic epithelium is noted. Nipple-areola complex is free from the tumor. 
 

a         b  
 
 

c   d  
 
Image 4: Slides were air-dried and fixed in alcohol and stained by Giemsa and Papanicolaou  stain.a)&b)Tumor composed of 
cystic areas filled with necrotic and hemorrhagic material and lined by endothelial cells arranged in papillae with complex 
branching pattern. c)&d)Endothelial cells show hyperchromatic nucleus with significant pleomorphism.Tumor cells are seen 
arranged in solid nests and focal cribriform spaces having pleomorphic hyperchromatic nucleus. 
 

      b.  
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Image 4: a) Gross specimen of right breast shows Grey brown areas with focal grey white areas. Solid and cystic components 
are seen with multiple papillary projections. Areas of haemorrhage and necrosis are also noted. b)Intra-op image during right 
modified radical mastectomy shows a highly vascular tumor. 
 

IV. DISCUSSION 
          Angiosarcomas are tumors arising from an endovascular 
origin. These are rare tumors which can arise from any organ in 
the body. 
          Although rare, breast is one of the favorable sites for 
angiosarcoma with an incidence of approximately 8%. 
          Until now 187 cases of angiosarcoma have been reported. 
Besides the head, thigh, and arm, the breast is one of the more 
common sites for angiosarcoma. However, only 0.04% of 
malignant breast tumors have been reported to be angiosarcoma. 
(3) 
          Primary breast angiosarcomas occur most commonly in 
women between the ages of 20-40 years, and typically present as 
an ill-defined breast mass. Secondary angiosarcomas usually 
occur in older women, following the treatment of breast cancer. 
They can arise in the lymphedematous upper extremity or in the 
chest wall, following radical mastectomy and irradiation, or in 
the breast parenchyma itself following a breast-conservative 
treatment. 
          Because of its rarity and its deceptive benign histologic 
appearance, angiosarcomas of the breast are often misinterpreted 
as benign lesions at initial biopsies.  
          There is no significant characteristic mammographic 
pattern for angiosarcoma, however, the literature shows varied 
appearances like ill-defined breast masses without spiculations 
and calcifications which are common in other breast 
malignancies. Even on sonomammogram, Angiosarcomas have 
variable features such as well-circumscribed or poorly 
marginated , hypoechoic or mixed echoic masses. Depending on 
the presence of vascular channels and cellular components, the 
heterogeneity of the lesion differs. 
          Unlike most of the other malignant breast lesions, 
angiosarcoma does not show angular margins and posterior 
shadowing. On color Doppler ultrasound, they show increased 
vascularity within the lesions with multiple vascular channels. 
The ultrasound and mammography appearance of angiosarcoma 
are non-specific. Magnetic imaging resonance (MRI) 
examination is a better diagnostic tool in breast angiosarcoma. 
Low-grade angiosarcoma presents as a large lobulated mass with 
indistinct borders that shows hypointense signal on T1-weighted 
images and hyperintense on T2-weighted images, high-grade 
angiosarcoma demonstrates hyperintensity on both T1 weighted 
and T2 weighted images, with mixed intensity foci within the 
tumor which is contributed by hemorrhage or venous lakes. 
Aggressive breast angiosarcomas show rapid post contrast 
enhancement and washout pattern. (4)(5)(6)(7)(8). 
          Histopathologically, tumors characteristically show 
anastomosing vascular channels with neoplastic and proliferative 
endothelial cell lining, with mild cytologic atypia and rare 
mitotic figures. Solid areas are composed of numerous large 
neoplastic cells arranged in sheets without characteristic blood 
channels, and frequent mitotic figures with high-grade tumors 
showing large areas of necrosis. Immunohistochemical studies 
play an important role in differentiating angiosarcoma from other 

poorly differentiated carcinomas, soft tissue sarcomas, and 
malignant melanomas. In well-differentiated angiosarcomas, 
neoplastic cells have a strong positive reaction for CD34, CD31, 
vimentin, and factor VIII-related antigens.  
          Angiosarcoma is a very aggressive tumor with a poor 
lookout, a high rate of local recurrence, and multiple-organ 
involvement, especially in the lungs, liver, regional lymph nodes, 
and bones (10). Prognosis depends on the tumor histologic grade. 
          Treatment of angiosarcoma is challenging owing to the 
unpredictable behavior of the tumor. However, wide local 
excision, Modified radical mastectomy or mastectomy followed 
by adjuvant chemotherapy have shown acceptable 
outcomes(4),(9). Dissemination of angiosarcoma happens via the 
hematological route, therefore chemotherapy after surgery, 
especially for high-grade tumors, or in cases of distant 
metastasis, is seen to be beneficial (2). 
          Perilobular hemangioma which is a benign lesion is the 
differential diagnosis that should be borne in mind for 
angiomatous lesions of the breast. 
 

V. CONCLUSION 
          As we know from literature, the incidence of primary 
angiosarcoma is rare. However, it should be considered as a 
differential diagnosis with fibroadenoma or phyllodes tumor. 
High-grade angiosarcomas may show similar histopathological 
features as other soft tissue sarcomas, in such cases, 
immunohistochemical (IHC) studies are useful for confirming 
the diagnosis. (11) 
         Although a diagnostic pitfall has been repeatedly 
emphasized in some of the previous reports, the problem of 
underdiagnosing still persists in recent years. In a few of the 
cases, there was a delay of up to two years in recognizing the 
malignant nature of the tumor. 
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Abstract- Introduction: In Kenya, Community Based Health 
Information System (CBHIS) plays a pivotal role in ensuring 
HIV/AIDS data from grass-root and community level is collected 
and report for evidence-based decision-making. This information 
is pivotal for evidence-based planning and programming 
However, quality of data in CBHIS has been persistently 
reported to be poor. This can adversely hamper achievement of 
the goal of zero infections rates in the coming years. Therefore, 
the aim of this study was to determine factors associated with 
perceived quality of HIV/IDS data reported into the CBHIS in 
Kenya.  
             Methods: The study used a cross-sectional study design. 
One stage cluster sampling was used to randomly select one 
hundred and thirty eight (138) active Community-Based and 
Faith-Based HIV/AIDS implementing Organizations 
representatives in Homa-Bay County. Chi-square statistical 
techniques were used to establish relationship between study 
variables and perceived quality of data. 
             Results: More than half (58%) of the respondents ranked 
quality of HIV/AIDS data in the CBHIS to be of low quality. 
Chi-square analysis showed that level of education (p=0.001) 
was the only behavioural factor associated with perceived quality 
of data reported in CBHIS. In regards to technical factors, the 
analysis showed that availability of functional computers 
(p=0.001), and frequent Data Quality Checks (p=0.001) were 
statistically significant in explaining the variations in HIV/AIDS 
data quality.  
             Conclusion: Perceived quality of HIV/AIDS data in 
CBHIS is influenced by staff education level, availability of 
computers and performance of data quality checks. There is need 
to institutionalizing frequent data quality checks and 
computerization of information systems to improve quality of 
data reported in the CBHIS. In addition, data staff recruitment 
should take into account staff educational qualification. 
 
Index Terms- Data Quality, Community-Based Information 
Systems, HIV/AIDS Data, Determinants of Data Quality, 
Behavioural factors, Technical Factors 
 

I. INTRODUCTION 
vidence-based decision-making is a driver of successful 
programme interventions. One of the advances in 

improvement of health outcomes has been the adoption of 
community based health information system (CBHIS) to collect 
and report data from the community level (1). Supported by this 
understanding, the Ministry of Health in Kenya advocated for 
decentralized Community-Based Health Information System 
(CBHIS) from community level (2). The CBHIS allows 
continous recording and tapping into the ever dynamic and 
complex health care phenomena at the grassroot level. It supports 
gathering of different patterns and records, including mortality 
and morbidity, which ranges from individual level all the way to 
the most complex of groups (3). Resultantly, the focus has now 
shifted into the quality and use of information management, 
entrenched in CBHIS, in dealing with HIV/AIDS menace (4,5). 
This requires improvement in quality of data collected from the 
grass-root level for informed-decision support systems. 
            Data quality has been cited as a major challenge in use of 
health information systems (6,7). For instance, the 2014 Kenya 
National AIDS strategic plan (6) report on strategic planning 
identified data quality as a hindrance to achieving the numerous 
initiatives and targets put in place to tackle HIV and AIDS. It is 
one of the barriers to effective HIV/AIDS programming and 
intervention. Although the report acknowledges insufficient data 
provision from CBHIS for decision systems supports; there are 
limited locally generated efforts geared towards understanding 
the causes of poor quality of data in the systems. 
            In developing countries such as Kenya, there are 
numerous institutional and infrastructural challenges in 
HIV/AIDS management such as such as lack of sufficiently 
skilled personnel, limited resources and lack of adequate 
operational tools (8,9). These counties  have higher HIV 
prevalence compared to developed countries (10). As a result, 
there are many community-Based Organizations (CBOs) 
involved in activities related to HIV/AIDS prevention, control 
and management such as community sensitizations and provision 

E 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8373
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8373


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              672 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8373    www.ijsrp.org 

support networks (5). These CBOs contributes a large proportion 
of data sets to the CBHIS which is inter-linked to national health 
information systems.  
            The CBOs are reported to have weak financing and 
management structures for data management (11,12). For 
instance, many of the CBOs are poorly staffed with inadequately 
skilled volunteers (3), lack proper equipment such as 
standardized data collection tools (1) and lack sufficient funds to 
finance their activities (7,13). Despite these challenges, they 
undertake technical roles of collecting, entering and reporting 
activity data in these CBHIS.  Kenya has a national body, 
NACC, mandated with coordinating HIV and AIDS activities. 
Despite of its oversite and accountability role which includes 
ensuring HIV/AIDS data quality, there has been no data quality 
assurance (DQA) audits on the community based program 
reporting system(COBPAR) since adoption of these in 2006 
(2,6). Most of the audit focus on national health information 
systems (6,14). The COBPAR system is a CBHIS used by the 
community based organization to report on HIV and AIDS 
intervention programs. Nevertheless, this data is used at the 
community, county and national level to inform decisions and 
interventions. It is against this backdrop that this study sought to 
achieve two main objectives; (1) Determine behavioural factors 
associated with perceived quality of data in CBHIS at the 
community level and (ii) Determine technical factors associated 
with perceived quality of data in CBHIS at the community level 
 

II. METHODS 
            This was a cross-sectional study undertaken in April 2016 
among 213 data management representative drawn from 
community-Based Organizations (CBOs) implementing 
HIV/AIDS activities in Homa-Bay County, Kenya.  Homa-Bay 
County has eight sub-counties namely Homa-Bay town, 
Karachuonyo, Dhiwa, Mbita, Rangwe, Suba, Kabondo kasipul 
and Kasipul. The Estimated population (2013) is 1,053,465 
spread all through the sub-counties. In Nyanza region, Homa Bay 
County leads with HIV prevalence of over 25% causing the 
county to contribute the largest data sets related to HIV/AIDS 
(6).  The total number of CBOs implementing HIV and AIDS 
activities in the county is 213. 
            Homa-Bay County was sampled purposively because it 
had the highest statistics on HIV prevalence in Kenya (6).  One 
stage cluster sampling was used to sample 138 CBO based on the 
eight sub- counties. To ensure representativeness of the sampled 
organizations, a proportional to size formulae was used to select 
138 organizations out of the 213 implementing organizations 
based on their host sub-county. Simple random sampling was 
then used to select one data management representative from 
each CBO sampled. A serialized list of all the staff involved in 
data management activities from the selected organizations was 
prepared using a continuous numbering system. A table of 
random numbers was then used to randomly select and recruit 
one respondent from each of the sampled organization to 
participate in the study.  CBO representatives who had less than 
twelve months experience in the CBO and those whose roles 
were not data related were excluded from the study. A pre-tested 
interviewer administered questionnaire was used to collect data 
from the respondents. The questionnaire included key questions 

on behavioural factors, technical factors and quality data reported 
in the CBHIS.  
            Collected data was coded, entered, cleaned and analyzed 
using SPSS version 21 statistical package. Questionnaires with 
missing, inconsistent and incomplete data were cleaned and data 
imputation done to ensure the integrity of data used. To 
determine perceived quality of data in the CBHIS, respondents 
were asked to rank quality of data in the CBHIS using a 5-likert 
scale points for the five core quality dimensions used in the 
study. The five quality dimensions used were completeness, 
conformity, accuracy, integrity and timeliness of the data. A 
mean quality index was derived from the five dimensions after 
which a median value was used to split the index into two 
categories; low and high quality (15) This was used as measure 
of data quality in the CBHIS. To analyze the data, cross-
tabulation was used to study relationship study variables. This 
was followed by chi-square analysis which was used to establish 
association between study variables and perceived quality of data 
reported in CBHIS. In this study, statistical significance for 
testing hypothesis was inferred at 5 percent (P-value =0.05).  
Ethical clearance to conduct the study was obtained from 
Kenyatta University Ethical Review Board. Written informed 
consent forms were used obtain informed consent from study 
participants. The forms articulated ethical consideration of the 
study in which the aim and need for the study as well as process 
of participation or withdrawal from the study.    
 

III. RESULTS 
Perceived data quality 
            A total of 138 CBO representatives participated in the 
study. Overall, more than half (58%) of the respondents ranked 
quality of data in the CBHIS as low while 42% ranked the data 
quality as high. 
 

 
 

Figure 1:  Perceived Quality of HIV/AIDS Data in CBHIS 
 
Behavioral Factors and their Association with Quality of 
HIV/AIDS Data in CBHIS 
            In regards to males, 59% were males.  Males tendered to 
rank data quality high (70.4%) compared to females (29.6%).  
Gender of staff, (χ2 (1) = 2.643, p = 0.144), had no statistically 
significant relationship with perceived data quality reported in 
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the CBHIS. In terms of age, 72% were aged 21-44 years. There 
was minimal difference on perceived data quality ranking across 
the different age groups. The proportion of younger staff (21-44 
years) ranking data quality as high (80%) compared almost 
equally with those who ranked the data quality as low (81.9%). 
The trend was the same for older staff.  Age of staff, (χ2 (3) = 
2.746, p = 0.453), had no statistically significant relationship 
with perceived data quality reported in the CBHIS. 
            In regards to highest education level, 59% had middle 
level college education. Staff who had college education and 
above tended to rank quality of data in the CBHIS high (100.0%) 
compared to those who had secondary education level and below 

(0.0%). There was a statistically significant relationship between 
education level and data quality (χ2 (3) = 44.895, p = 0.001).  In 
regards to experience, 38% had 2-4 years of experience in their 
organization. Staff who had at least two years of professional 
experience and above tended to rank data quality high (82.7%) 
compared to those who had less than two years of experience 
(17.3%). There was no statistically significant relationship 
between work experience, (χ2 (4) = 6.509, p = 0.169), had no 
statistically significant relationship with perceived data quality 
reported in the CBHIS. 
 

 
Table 1. Influence of Behavioural Factors on Perceived Data Quality 

 

Variable 
Quality Perception Total 

(n=138) 
Chi-square 
statistics Low High 

Age 

21-34 years 43(59.7%) 23(46.0%) 66 (48%) 

χ2=2.746, df=3, 35-44 years 16(22.2%) 17(34.0%) 33 (42%) 
45-54 years 11(15.3%) 9(18.0%) 20 (14%) 
55+ years 2(2.8%) 1(2.0%) 3 (2%) 
No Response 16 (12%)   

Gender 
Male 44(56.4%) 38(70.4%) 82 (59%) χ2=2.643, df=1, 

p=.144 Female 34(43.6%) 16(29.6%) 50 (36%) 
No Response 6 (4%)   

Education Level 

Primary 2(2.7%) 0(0.0%) 2 (1%) 

χ2=44.895, df=3, 
p=.001 

Secondary 37(50.7%) 0(0.0%) 37 (27%) 
College 29(39.7%) 53(91.4%) 82 (59%) 
University 5(6.8%) 5(8.6%) 10 (7%) 
No Response 7 (5%)   

Professional Experience 

<2 years 6(8.2%) 9(17.3%) 15 (11%) 

χ2=6.509, df=4, 
p=.169  

2-4 years 37(50.7%) 16(30.8%) 53 (38%) 
5-7 years 16(21.9%) 13(25.0%) 29 (21%) 
8-10 years 8(11.0%) 10(19.2%) 18 (13%) 
Over 10 years 6(8.2%) 4(7.7%) 10 (7%) 
No Response 13 (9%)   

 
Technical Factors and their Association with Quality of 
HIV/AIDS Data in CBHIS 
            In regards to availability of computers, 60% reported 
availability of functional computers for data storage and 
management. Staff who had functional computers for data 
management tendered to rank data quality in CBHIS high 
(100.0%) compared to those who had no computers tendered to 

rank quality (0.00%).  There was a statistically significant 
relationship between availability of functional computers (χ2 (1) 
=61.888, p = 0.001) and perceived data quality. 
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Table 2.  Influence of Technical Factors on Perceived Data Quality 
 

Variable 
Quality Perception Total 

(n=138)  Chi-square 
Statistics Low High   

Availability of 
computers for data 
storage 

Yes 16(33.3%) 67(100.0%) 83 (60%) χ2=61.888, df=1,  
p=.001  No 32(66.7%) 0(0.0%) 32 (23%) 

No Response 23 (17%)   

Availability of internet 
connection 

Yes 20(29.9%) 10(20.8%) 30 (22%) χ2=1.179, df=1, 
p=.293  No 47(70.1%) 38(79.2%) 85 (62%) 

No Response 23 (17%)   

Performance of Data 
Quality Audit 

Yes 55(71.4%) 45(83.3%) 101 (73%) χ2=12.037, df=2,  
p=.001  No 22(28.6%) 9(16.7%) 31 (22%) 

No Response 8 (8%)   
 
            In regards to access to internet connection, 62% reported 
lack of access to internet Staff who had no access to internet 
connection tended to rank data quality in CBHIS high (79.2%) 
compared to those who had internet connection (20.8%). There 
was no significant association between availability of internet 
connection (χ2 (1) =1.179, p = 0.293) and perceived data quality 
reported in the CBHIS. 
            In regards to performance of data quality audits, 73% had 
conducted at least one data quality checks in the last 12 months 
preceding the study. Staff who reported performing data quality 
audit tended to rank quality of data high (83.3%) compared to 
those who reported to have no data quality audit (16.7%).   There 
was a statistically significant relationship between performance 
of data quality audit (χ2 (2) =12.037, p = 0.001) and perceived 
data quality.   
 

IV. DISCUSSION 
            Level of education was shown to influence quality of data 
in CBHIS. Education level of staff handling data at various 
stages of data management is an important qualification 
requirement. Higher educational attainment has been linked to 
increase the ability of an individual to articulate complex data 
quality problems and formulating practical solutions to address 
them (3,16). Data handled by staff with lower education level 
was reported to be of lesser quality. Staff with low education 
levels were reported to pre-requisite knowledge for handling 
complex data and skills required to transform data to suitable 
reporting formats. This was similarly reported in a study by 
Ahanhanzo et al. (16) in which education attainment was shonwn 
to correlate positively with possession of data management skills 
and abilities.   
            Age and gender of data staff didn’t have any significant 
association with quality of data. To a plarge extent, data staff 
performance depends on individual motivation to work for a 
healthier community and passion for dealing with data 
irrespective of the age of the data handler (9).  The perceived 
quality of data in the CBHIS didn’t differ with gender roles 
assigned to the staff. In formal institutions, job-match is based on 

individual skills and abilities to manipulate and manage data sets 
rather than their sexual orientation rendering the gender of the 
role holder inconsequential (16)(8). This means that equipping 
staff with relevant skills and knowledge has a greater effect in 
influencing data quality as opposed to their ages and gender 
orientation. However, the underlying assumptions in these 
relationships was not extensively explored and investigated 
hence no conclusive finding can be made.   
            Experience in data management provides an important 
exposure and learning opportunities which can translate into high 
performance and improved data quality outcomes (17). However, 
this study found  no significant association between experience 
in data related activities and perceived quality of data in the 
CBHIS. This could be parlty explained by the high number of 
volunteer staff who lack pre-requisite technical skills in data 
management. In the context of skilled staff, experience has been 
reported to affect data quality perceptions. The technical staff 
have superior abilities in identification of errors, mistakes and 
data issues compared to the non-experienced ones (13)(7).The 
relationship between experience and data quality perceptions 
needs further investigation to explain and validate these findings.  
Functional computers comprise essential tools in management 
data entry, storage and processing (18)(6). Due to financing 
challenges, many CBOs lack adequate functional computers to 
aid in these roles. Where available, many staff, especialy those of 
low education attainment, lack pre-requisite computer skills 
which are critical in data management activities. Lack of 
computerized systems is linked to higher probability of data loss, 
poor record keeping and poor data quality outcomes (1). 
Improved data quality require equipping the organizations with 
adequate resources such as networked computers and well-
skilled staff, to enhance their capacity to collect and manage the 
data.  
            Many of the data representatives in the implementing 
organizations reported inadequate technical skills to support 
execution of their roles as data support staff which included 
computer skills. There is consensus that technical skills for 
computer use and data management and manipulation are 
important elements for achieving high data quality. Studies 
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indicate that quality of data gathered is highly dependent on the 
technical skills and resources available in an organization 
(13)(19)(9)(3). Thus, provision of computers should be 
accompanied by customized capacity building or training 
opportunities to equip staff with skills for use. This ensures 
optimal use of the resources and reduction in quality problems 
emanating from lack of staff technical capacity. This requires 
organization management and programme stakeholders to take 
responsibility for poor data in the CBHIs. 
            The study found no significant relationship between 
perceived data quality and internet connection. This contradicts 
findings of a study by Macharia and Maroa(8) in which internet 
connection was reported to improve efficiency and ease of data 
collection and reporting. Internet is perceived to be a useful 
resource in validating data and communicating outcomes. This 
difference in result is mainly due to difference in study context; 
Small organizations such as CBOs don’t handle big and complex 
data which may require complex and well-coordinated 
information management systems including internet-based 
communication and networking. However, access to internet is a 
useful tool in sharing of reports especially where reporting 
timeliness and cost-effectives of operations is a key priority 
(1,16). With advancement of technology, evidence points to 
increasing need for system automation and hence the 
need/demand for reliable internet access among implementing 
organizations at the local and grassroot level (1,17). 
Performance of data quality audits is an important aspect of data 
quality assurance and control (6,9). Few CBOs performs any 
regular data quality checks which was linked to increase in 
potential for quality gaps in the data collected, achieved and 
reported. Data quality audits allows organization to identify 
quality deviations and institute correction measures in a timely 
manner (16). Regular and well-coordinated quality audits are 
required to strengthen quality standards in community 
systems(8). Many of the CBOs don’t have the necessary 
expertise and capacity including resources to perform 
comprehensive and effective quality audits. Supporting and 
guiding grassroots organizations in ensuring implementation and 
maintenance of simple but effective quality assurance 
programmes can be the solution for improving of the data 
collected and reported. 
 

V. CONCLUSIONS 
            Staff educational attainment is an important behavioural 
determinant of data quality. Higher Level of education 
attainment increases ability of a motivated individual to handle 
complex data quality-related problems and provide solutions to 
address them compared to those with lower educational 
attainment. Availability of functional computers and 
performance of data quality audits comprise essential technical 
determinants of quality of data reported in the CBHIS. Providing 
CBOs with relevant technical skills/capacity building 
opportunities for HIV/AIDS data management is essential in 
boosting their ability to collect and report quality data in the 
CBHIS. 
            To achieve high data quality, the study recommends: (i) 
Implementing organizations (CBOs) management to recruit and 
hire educated and skilled data staff (who should have at least 

college education) responsible for data handling and 
management.  However, recruitment and selection of the staff 
should take into account individual motivation and interest in not 
only the position but also data-related disciplines to ensure 
sustained commitment in data quality assurance and 
improvement; and (ii) HIV/AIDS program partners, governments 
and other relevant stakeholders should strengthen CBHIS by 
taking responsibility for equipping the CBOs with enough 
functional computers and institutionalize regular but frequent 
data quality checks as key synergetic measures for data quality 
improvement.  
            Achieving these milestones requires implementing 
organizations and stakeholders to adopt holistic but 
complementary CBHIS data quality improvement initiatives 
including staff training programs on data collection, processing 
and reporting, increasing data collection frequency and use of 
competent staff to collect data.  
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Abstract- Local people living with wildlife also saw their possibility of response limited by laws and regulations and became more 
vulnerable to wildlife damages. Human-wildlife conflicts remain to this day a major concern for humans as well as a serious threat to 
the survival of many wildlife populations. Changing human values and attitudes are have been noted to be shaping wildlife 
management approaches, where eco-centric, protectionist views of wildlife may not recognize or accommodate the needs of those 
living with wildlife. The causes are diverse and inter-connected. As biodiversity declined, the world came to recognize the importance 
of wildlife and the necessity to preserve it. Biodiversity is crucial for the stability of ecosystems and their capacity to provide the 
ecosystem services necessary to sustain human life. In order to safeguard biodiversity, the conservative approach has been to shield 
biodiversity from human interventions. Human-Wildlife Conflict (HWC) management are means of control the occurrence of these 
incidents. If the damage is already done, compensation and insurance schemes developed to replace the loss but, in most cases, these 
schemes do not meet the initial targets.   The scale and urgency of the HWC in the country required intervention from government 
through Ministry of Environment and Tourism (MET). MET developed Human Wildlife Conflict policy and it was first released in 
2009 and it was aimed to address issues relate to HWC. 
 
 
Index Terms-conservancy, crop raiding, human wildlife conflict, incentives, retaliation killing 
 
 

I. INTRODUCTION 

 
Human wildlife conflict (HWC) occurs when the needs of wildlife encroach on those of human populations or needs of human 
populations encroach upon those of wildlife. More broadly, interactions between wildlife and humans which can cause damage or 

costs no both sides[1]. Conflicts between humans and wildlife, and between humans over wildlife, have occurred since the beginning 
of humanity[2]. However, in many regions these conflicts have intensified over recent years as human population growth and the 
related expansion of agricultural and industrial activities[3].  
Interactions between human and wildlife can have direct negative consequences, such as loss of livestock to predators, crop raiding 
especially by elephants, physical attacks on humans resulting in injury or death mostly by crocodiles, transmissions of diseases, 
competition over scarce resources to mention a few. While the establishment of protected areas has been an overall successful in 
conserving wildlife[4], it also contributed to human-wildlife conflicts. The resulting increase in wildlife population creating further 
opportunity for conflict, especially in areas bordering conservation areas.  
Human–wildlife conflict (HWC) has become one of the major drivers of population declines of many wildlife populations. In order to 
conserve species that generate conflict with people, there is a need to secure rights and livelihoods of rural residents who face the 
conflicts[1], bear the cost imposed by wild animal. However, this raises one fundamental question still remain if wildlife can coexist 
with humans despite the dangers it poses.  
 
History of Conservation in Namibia 
 
Indigenous Namibians were pushed out of their land to make way of formalized protected wildlife reserve, and they were given a strip 
of land on which to live and farm. For those living on the communal lands, turned on poaching as wildlife was regarded us their 
property confiscated away by colonial government. Though the authorities arrested perpetrators, poaching remained high in the 1970s 
and 1980s as bad droughts and a war for independence ravaged local livestock[4]. As a result, many wildlife species in Namibia were 
extremely reduced. Increase in population means increases of rural settlement and expiation of old ones; settling in buffer zones in 
areas next to nature reserves and in wildlife migration routes. Compensation the reimbursement to individuals or their families who 
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have experienced wildlife damage to crops, livestock, or property, or who have been injured, killed, or physically threatened by 
wildlife can incentivize coexistence, especially when HWC has been on-going and the economic impact of wildlife-attributed loss is at 
large scale[5] 
Causes of Human Wildlife Conflict  
Conflicts can be increased by an incomplete understanding of their causes and/or inappropriate intervention measures. Many 
traditional forms of intervention are also adding to increasing scrutiny and criticism from conservationist. Number of protected areas 
all over the globe are partially or completely fenced, with the objective of limiting the movement of wildlife inside and keep people 
and domestic animal out. Despite many conservation efforts, biodiversity worldwide continues to decline while human wildlife 
conflict  remain a serious threat to human's lives and livelihood [6]. Wildlife activities do not always limited by the geographical 
borders of protected areas[7], leading to animals wandering outside of protected areas and causing damages to adjacent human 
settlements. Management strategies often solely focused on wild animals, excluding people involved in human-wildlife conflicts. 
Laws and regulations controlling use of wildlife and general lack of understanding and mindset for local communities led to frictions 
between conservation authorities.  
Early reports, during colonialism era are indicating that access and use for wildlife were mitigated by policy, religion, custom and 
practice to reflect existing stratification and other imbalances in pre-colonial society[8]. It was in direct contrast with the colonial 
model of conservation, which led to the development of nature conservation areas as areas cleared of all human influence and 
settlement, with highly restricted access to resources in Namibia and other parts of Africa. Colonial conservation was based on a myth 
of nature which emerged from the scientific processes of exploration, mapping, documentation, classification and analysis. Nature 
came to be defined as the absence of human impact, especially European human impact[4]. In 1970 national wildlife populations were 
on a downward trend, and it was not until 1968, when freehold farmers were given limited rights of proprietorship over wildlife, that 
commercial farmers acquired incentives to manage their wildlife for gain. In 1975, these rights were reinforced through the passage of 
the Nature Conservation Ordinance of 1975, which is still under enforcement and since then wildlife numbers on commercial 
farmlands have increased by more than 80%[4]. After Namibia gained independence from South Africa in 1990, commitment to 
biodiversity conservation is reflected in the Constitution. Article 95 (1) provides the foundation for the formulation of policies, 
legislation and programs aimed at safeguarding the country's biodiversity and ecosystems for the benefit of current and future 
generations. 
 

                              
                              
                             Figure 1: Conservation area of Namibia (Nasco) 

 

II. RESEARCH ELABORATION 
Conflict management 
Human wildlife conflict management measures can roughly be divided into those that are designed to reduce the incidence of HWC 
before it happens, and those that mitigate the impacts of HWC after it happens. Two mostly used interventions are relevant to the 
unbearable component of current conflict[9], either to control most often lethal control the problematic species, population or 
individual, or to compensate in some way the aggrieved stake-holder.  
Among non-lethal management and ways to raise human tolerance for wildlife is to focus on the participation of affected households 
in planning responses to conflicts with wildlife and inclusion of a range of interest groups and value. Preventative or avoidance 
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measures represent an essential component of any HWC strategy. Examples of preventative management measures include actions 
such as land use planning, herd management, creating physical, chemical or psychological barriers, and the use of guard animals. 
Compensation schemes as control measure are designed to mitigate the effects of wildlife conflict once damages have been incurred 
by making payments to cover losses. Human wildlife conflict compensation schemes aim to spread the costs of wildlife conservation 
more fairly within society. Specifically, they aim to reimburse costs of lost property or life. Compensation programs may also aim to 
increase tolerance for wildlife and conservation policies, thereby reducing illegal killing of wildlife and resistance to conservation 
management actions. [8]. These programs, however labelled to be, problematic as they cost more to administer than they provide in 
benefits. In many developing countries they are hampered by corruption or inefficiency, prove difficult to access, or fail to work.[10] 
In Namibia HWC conflict is compensated through Human-Wildlife Self Reliance Scheme (HWSRS) for areas within conservancies. 
For conservancies the most important thing is that it arranges for funding through the Game Products Trust Fund (GPTF) for Human-
Wildlife Self Reliance Scheme (HWSRS). Conservancies receive a fixed amount of money to offset the losses from HWC[11]. 
Farmers have to follow certain regulations and procedures’ such report the incident to conservancy committee within 24 hours and 
keeping livestock in an enclosure during night. The GPTF is mandated to collect revenue from wildlife and wildlife products 
recovered on state land and reinvest it into conservation programs in Namibia. Communities reside outside conservancies claim for 
compensations from Ministry of Environment and Tourism, but the procedures of reporting remain the same.  
In India, local communities opt not to claim for compensation because of the extra cost involved in claiming process. Like many 
developing countries, the conditions under which compensation schemes are to be implemented are less than ideal. Local people have 
to travel long distances to report HWC cases and have their compensation claims processed[12]. This is particularly the case in the 
context of rural and remote areas of the developing world, where many obstacles prevent successful compensation program. 
Some researchers believe that compensating pastoralists and farmers for damage caused by wildlife reduces hunting pressure on wild 
animal populations. However, it can also lead to a decrease in efforts to prevent damage and intensify conflicts with wildlife. 
Compensation programs increase the return to agriculture and can therefore be viewed as a subsidy toward crop and livestock 
production[13]. Such subsidies can trigger agricultural expansion and habitat conversion, an inflow of agriculture producers, and 
intensification of agricultural production. 
The potential strategic benefits that can be made by an interdisciplinary approach to human wildlife conflict situations, by integrating 
knowledge and understanding across the natural and social sciences.  also stress the potential tactical benefits from combining new 
approaches to management with more traditional ones[14]. Whether communities are compensated or not, they still at economic loss 
and hold hostile towards wild animal. To many of the local communities, human-wildlife conflict is increasingly about loss of 
ownership, lack of control over wildlife, and the feeling that wildlife is being prioritized over their own needs[6]. On the ground, 
emphasis on direct costs has also led to the implementation of compensation schemes for wildlife damage. South Africa’s Kruger 
National Park pays funeral costs for individuals killed by wildlife. The reintroduction of wolves in the western United States led some 
states to compensate cattle ranchers for losses. In a project in Switzerland, compensation for sheep farmers is not provided unless 
livestock owners show evidence they are guarding sheep using shepherds, dogs, or fencing[15]. Kenya is one of the countries with 
large number of wildlife roaming freely outside protected areas. In a HWC research conducted by Isak Sindiga in Kajiado Region it is 
indicating that all the four protected areas in Kajiado Region are centered on dry season wildlife refuges and are too small to support 
for the current wildlife populations. Wildlife naturally migrate during different seasons, such migrations are cut short by fences around 
protected area hence[16], and wild animals are always fighting to go out. Part of the region wildlife explore and have access to the 
surrounding pastoral areas. Compensation system in Kenya for domestic animals killed by wildlife predators as well as compensation 
scheme for loss of human life or injury has been in place quite some time[17]. According to the policy, the family concerned is 
compensated with about US$400 for loss of life. This is not even enough to meet funeral expenditure or treatment bills. Nor does the 
system take into account the impact of such occurrences on dependent children whose education is affected for lack school fees[17]. 
Like elsewhere, it does not bring satisfactory results as local people are paid less compared to what they have lost. 

Botswana, has a compensation schemes originated date back under British administration during colonialism, with law giving right to 
landowners or occupiers to destroy damage-causing animals. The problem animal were dealt as trophies were the property of the 
colonial administration (or on tribal land, customary authorities), which gave farmers monetary compensation[14]. In post-
independence Botswana this policy was retained under the Fauna Conservation Act, but amended in 1979 to allow farmers to kill 
wildlife without damage occurring if wildlife threatened livestock, crops, water installations, or fences[14]. As compensation, farmers 
could keep or sell the skin and meat. According to wildlife officials, this provision led to abuses killing wildlife without cause, or 
targeting lucrative trophy animals rather than those actually causing damage. Allowing trophies as compensation reflected livestock’s 
greater value. When these loopholes became apparent and wildlife trophy values outpaced livestock, monetary compensation was 
introduced. These policy shifts indicate wildlife’s growing importance for tourism, but they also reflect a narrow, incentive-based 
understanding of human wildlife interaction. 

III. RESEARCH FINDING 
 
Impacts on Wildlife conservation 
Living with wildlife often carries a cost, and increased populations and expanded ranges have resulted in more frequent conflicts. 
Ironically, although the conservancy approach was partly developed to provide local communities with income from the use of 
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wildlife that could offset losses caused by wildlife. Through the communal conservancy program, rural Namibians have gained rights 
over wildlife and due to the commitment shown by local people, there has been remarkable recovery and increases in wildlife 
populations. Namibia has translocated more than 10,000 animals of 15 different game species including rare and valuable species such 
as black rhino, sable and giraffe out of parks into communal areas to boost populations there[18] The elephant population has grown 
from an estimated 7,500 animals in 1995 to over 21,000 today a large percentage occurs outside parks. Namibia has healthy 
populations of black and white rhinos, including the largest free-roaming black rhino population outside parks in the world[19]. 
Not only HWC is has impacts on wildlife biodiversity. In many parts of the globe it has been reported that large carnivore populations 
are declining. This is due to the under pressure of habitat degradation, hunting, disease and the commercial trade of body parts and 
most of them are listed under red data species. In recent years, conservationist, researchers and biologist have shown interest in 
predators not because of how impressive they are and powerful images, but also as a result of their relative and their role in the 
ecosystem ([20]). Their role in the ecosystem which frequently interfere with other animals, be that humans themselves, other 
endangered wild species, game species or livestock. Carnivores are thus frequently alleged as competitors to humans and, historically, 
human and wild carnivore interactions have involved conflict and misunderstanding.  The rarity of carnivores arises from several of 
their life history and ecological characteristics and makes them particularly susceptible to the damaging effects of incidental mortality, 
such as that induced by humans ([21]).Primarily, the biological niche of large carnivores at the top of the food chain means that they 
will always be less abundant than their herbivore. Namibia has healthy lion populations in several national parks and an expanding 
lion population outside parks, which has grown in north-western Namibia from an estimated 25 animals in 1995 to around 150 in 
recent years[22]. Apart from that, the country has a healthy population of other predators such as cheetah which is the highest 
population in the world. The only predator species which has been declining over the years is African Wild Dog[23]. The population 
continue to decline beside conservation efforts which brought about increase in other wildlife species. It is suspected that farmers 
target wild dogs due to their feeding habit and the fact that they occupy large home range, mostly outside the park. 
HWC Policy Implications 
HWC occurs throughout Namibia on communal as well as freehold land and involves a variety of species. The main problems occur 
on the communal land where the most elephants and large predators are found outside protected areas and where people are least able 
to economically bear the costs of damage and losses. The increase is generally attributed to the increase in wildlife brought about by 
the conservation policies and strategies. Section 83 (2) of the current legislation (Ordinance 4 of 1975) makes provisions for a 
permitting system as a control and monitoring mechanism, which if combined with effective enforcement can contribute to the 
safeguarding of wildlife resources. 
 
Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2014 2015 
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Figure 1. National Human-wildlife conflict incidents across all registered conservancies between 2003-2015. 
 
Ironically, although the conservancy approach was partly developed to provide local communities with income from the use of 
wildlife that could offset HWC losses, conservation success has led to increased and unforeseen HWC problems. The problem is to 
ensure that the current gains that have been made in generating positive perceptions of conservation within communities are not lost. 
MET recognizes that the involvement and empowerment of rural people in natural resource management, in combination with 
economic and financial incentives through sustainable use, and linked to skills development and capacity building, can be driving 
forces in change of attitudes toward wildlife on communally-owned land in Namibia[22]. The scale and urgency of the HWC in the 
country required government to develop an integrated, flexible and comprehensive policy towards dealing with HWC. The policy was 
introduced to public in 2009 by the Ministry of Environment and Tourism (MET) with the aim of addressing the human-wildlife 
conflict in the country Recent increase in incidents of human-wildlife reveal has gaps in the policy, highlighting a need to create new 
initiatives about HWC management and effective mitigation measures. Most of human-wildlife conflict have created the most 
negative international publicity include lions being killed in retaliation for killing livestock and elephants being killed in retaliation for 
damaging crops, infrastructure and killing people.  Although human-wildlife conflict will most likely never eradicated, it can at least 
be reduced and effectively managed to an acceptable level. The strategies set to implement the policy includes land use planning and 
integrated measures to avoid human wildlife conflicts, community based natural resource management, transmission of decision 
making-making authority to appropriate institutions. The policy also aims at developing and implementing the best appropriate 
technical solutions for self-reliance, protected areas and removal of problem causing animals and address losses.  

Namibia Government does not have a policy that offers direct compensation to individual farmers or communities due to the 
complexity of compensation scheme. Currently people in communal areas are reimbursed N$800 for every hectare destroyed by 
elephants or hippos. While for livestock, N$1 500 per cow, N$500 per horse, N$200 per goat and N$250 for a sheep or pig is paid out. 
Moreover, in incident where a person is killed by a wildlife, the family is compensated N$5 000 (U$ 400) towards funeral costs. The 
farmers have been complaining about payments, as they are not equivalent to market prices. will not be able to continue farming, 
whether it is with livestock or crops, since they cannot afford to replace the lost livestock. Communities also feel the N$ 5 000 for 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8374
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              681 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8374    www.ijsrp.org 

funeral cover is very little and there is no amount can be put on the human life. For that reason, Ministry of Environment and Tourism 
organized a Human Wildlife Conflict Conference with stakeholders such as traditional leaders, conservancy management committees, 
NGOs and other government departments such Ministry of Agriculture and Ministry of Land. The aim of the conference was to 
review and iron out short coming in the HWC Policy. Recommendation made through the conference results in a Revised HWC 
Policy for 2018-2027 period. The revised policy came out with about 50 % increase in livestock prices and over 200% (N$ 100 000 or 
about U$ 8300) increase for funeral cover. However, the revised policy has not made provision for property damaged by wildlife 

IV. CONCLUSION 
Crop raiding by wildlife has a significant impact on rural people’s livelihoods and lives. It is therefore important to examine any 
human wildlife conflict issue within the context of people’s economic, social, and cultural perceptive. To be effective, mitigation 
strategies must take in account not only the degree to which wildlife conflicts impact crops and livestock but as household economics. 
Most people affected by HWC have low income and what they expect from any intervention has to be sustainable and economical. 
Effective management of human wildlife conflict involves the use of multi-pronged strategies that focus on management, both of 
wildlife and livestock, financial mechanisms, and education and outreach. The development of these strategies is generally based on 
existing threats and options to reduce and mitigate those threats. 
To reduce hostility of farmers towards wildlife, and retaliatory killing, compensation schemes may be implemented, often in 
combination with other mitigation such as deterrents and barriers to prevent damage, and awareness campaigns to increase people’s 
tolerance towards wildlife. If protected area authorities fail to address the needs of the local people or to work with them to address 
such conflict adequately, the conflict intensifies, becoming not only conflict between humans and wildlife, but also between humans 
about wildlife[24] Where conservation policy and practice have prevented or discouraged farmers from taking direct action against all, 
or certain, crop-raiding species, farmers’ may expect government agencies to assume responsibility for providing adequate crop 
protection against wildlife. Tying compensation eligibility to better management practices gets around the free rider problem. Many 
successful programs require participants to meet certain rules regarding livestock husbandry or human behavior before they are 
eligible for compensation. In case of the HWC Policy, government and other stakeholders need to create outreach programs to educate 
communities on HWC prevention measures and what qualified to be compensated. For example, farmers required and encouraged to 
put livestock in enclosures at night or to limit grazing zones on adjacent of protected areas and compensation of human life does not 
cover for life loss while swimming in a river. The policy can only be effective once it is well understood by all stakeholders. Human-
Wildlife co-existence is not only achievable, but desirable because appropriate management and conservation of wildlife is a means to 
poverty reduction among the local communities. 
 

ACKNOWLEDGMENT 
I would like to thank Tongji University, School of Environmental Science, and the hard-working team that contributes to the Master 
for Environmental Science program for the educative and mind-enriching course they have put together. My gratitude is for the 
enormous effort, care, and support you provide to the students, along with the international-level instructions provided by the program.  

REFERENCES 
1. Nelson, A., P. Bidwell, and C. Sillero-Zubiri, A review of human-elephant conflict management strategies. People & 

Wildlife, A Wildlife Conservation Research Unit, Born Free Foundation Partnership, 2003. 
2. Ogra, M. and R. Badola, Compensating human–wildlife conflict in protected area communities: ground-level perspectives 

from Uttarakhand, India. Human Ecology, 2008. 36(5): p. 717. 
3. Peterson, M.N., et al., Rearticulating the myth of human–wildlife conflict. Conservation Letters, 2010. 3(2): p. 74-82. 
4. Murombedzi, J., Pre-colonial and colonial conservation practices in southern Africa and their legacy today. Gland, 

Switzerland: IUCN, 2003. 
5. Marker, L., M. Mills, and D. Macdonald, Factors influencing perceptions of conflict and tolerance toward cheetahs on 

Namibian farmlands. Conservation Biology, 2003. 17(5): p. 1290-1298. 
6. Dublin, H.T. and R.E. Hoare, Searching for solutions: the evolution of an integrated approach to understanding and 

mitigating human–elephant conflict in Africa. Human Dimensions of Wildlife, 2004. 9(4): p. 271-278. 
7. Kissui, B., Livestock predation by lions, leopards, spotted hyenas, and their vulnerability to retaliatory killing in the Maasai 

steppe, Tanzania. Animal Conservation, 2008. 11(5): p. 422-432. 
8. Teel, T.L., et al., Understanding the cognitive basis for human-wildlife relationships as a key to successful protected-area 

management. International Journal of Sociology, 2010. 40(3): p. 104-123. 
9. Madden, F., Creating coexistence between humans and wildlife: global perspectives on local efforts to address human–

wildlife conflict. Human Dimensions of Wildlife, 2004. 9(4): p. 247-257. 
10. Henson, A., et al., The Heartland Conservation Process: enhancing biodiversity conservation and livelihoods through 

landscape-scale conservation planning in Africa. Oryx, 2009. 43(4): p. 508-519. 
11. Boudreaux, K., Community-Based Natural Resource Management and Poverty Alleviation in Namibia: A Case Study. 2007. 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8374
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              682 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8374    www.ijsrp.org 

12. White, P.C. and A.I. Ward, Interdisciplinary approaches for the management of existing and emerging human–wildlife 
conflicts. Wildlife Research, 2011. 37(8): p. 623-629. 

13. Thorn, M., et al., Determinants of attitudes to carnivores: implications for mitigating human–carnivore conflict on South 
African farmland. Oryx, 2015. 49(2): p. 270-277. 

14. Sillero-Zubiri, C., R. Sukumar, and A. Treves, Living with wildlife: the roots of conflict and the solutions. Key topics in 
conservation biology, 2007: p. 266-272. 

15. Nyhus, P., et al., Taking the bite out of wildlife damage the challenges of wildlife compensation schemes. Conservation, 2003. 
4(2): p. 37-43. 

16. Muboko, N. and F. Murindagomo, Wildlife control, access and utilisation: Lessons from legislation, policy evolution and 
implementation in Zimbabwe. Journal for Nature Conservation, 2014. 22(3): p. 206-211. 

17. Okello, M.M., Land use changes and human–wildlife conflicts in the Amboseli Area, Kenya. Human Dimensions of Wildlife, 
2005. 10(1): p. 19-28. 

18. Jones, B. and C. Weaver, CBNRM in Namibia: growth, trends, lessons and constraints. Evolution and innovation in wildlife 
conservation: parks and game ranches to transfrontier conservation areas, 2009: p. 223-242. 

19. Ogbaharya, D.G., Change and continuity in natural resources management: A historical institutional analysis of Ethiopia 
and Namibia. 2013, Northern Arizona University. 

20. Frantzen, M., J. Ferguson, and M. De Villiers, The conservation role of captive African wild dogs (Lycaon pictus). Biological 
Conservation, 2001. 100(2): p. 253-260. 

21. Woodroffe, R. Predators and people: using human densities to interpret declines of large carnivores. in Animal 
Conservation forum. 2000. Cambridge University Press. 

22. Mosimane, A. and J.A. Silva, Boundary Making in Conservancies: The Namibian Experience. Cartographies of Nature: How 
Nature Conservation Animates Borders. New Castle upon Tyne: Cambridge Scholars Publishing, 2014: p. 83-111. 

23. Weaver, L.C. and P. Skyer, Conservancies: integrating wildlife land-use options into the livelihood, development, and 
conservation strategies of Namibian communities. Conservation and development interventions at the wildlife/livestock 
interface. Implications for wildlife, livestock and human health, 2003. 30: p. 89-104. 

24. Woodroffe, R., S. Thirgood, and A. Rabinowitz, The impact of human-wildlife conflict on natural systems. 
CONSERVATION BIOLOGY SERIES-CAMBRIDGE-, 2005. 9: p. 1. 

 

AUTHORS 
First Author – Mr. Shilongo Sem Mekondjo, Bachelor in Natural Resources Management, Tongji University (if any) 
smsshilongo@gmail.com/1793173@tongji.edu.cn. 
Second Author – Mr. Morrie Sam, Bachelor in Renewable Energy, Tongji University, 1793418@tongji.edu.cn. 
Third Author – Mr. Amos Simuela, Bachelor of Environmental Science, Tongji University, 1793390@tongji.edu.cn. 
 
Correspondence Author – Mr. Shilongo Sem Mekondjo, 1793173@tongji.edu.cn/smsshilongo@gmail.com, +8613127580065. 
  
 

 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8374
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              683 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8375    www.ijsrp.org 

The Projection of Subconscious through Symbolism:     
An Analysis of Mansfield’s “The Voyage.” 

Wijesekara Mudiyanselage Sumith Dananjaya, Ebenezer Breman Veerasingam 
 

Department of Languages and Communication Studies,  
Trincomalee Campus, Eastern University, Sri Lanka 

 
Department of Languages and Communication Studies,  

Trincomalee Campus, Eastern University, Sri Lanka 
 
 

 
Abstract – The association between Psychoanalysis and 
projection of human expressions has been a point of 
discussion and debate for a long time. Literary art, with a 
perspective of treating symbols in fictions as expressions of 
aesthetic human thoughts, becomes a platform of analysis for 
the same. The link between Katherine Mansfield and this 
Freudian thought, on various grounds, can be discussed in 
order to provide a clarified thought of the same association. 
This study takes the fictional writing "The Voyage" by 
Mansfield and by using Textual Analysis method attempts to 
study the symbolism used in the story in order to understand 
the connection it bears with Psychoanalysis. The symbols are 
read as expressions of the subconscious, while the narratives 
of incidents are looked as the conscious expressions. The 
research study provides a positive alignment towards this 
thought. The analysis of the text shows that Mansfield has 
used a plethora of symbols as expressions of the subconscious 
and has also used the narratives of the incidents as expressions 
of the conscious mind. The study also paves way for further 
studies to be conducted on other literary techniques used in the 
text to elaborate the link between the narrative and the 
Freudian perspective of human thoughts. 

Index terms – Psychoanalysis, Katherine Mansfield, 
Symbolism, Subconscious, Expressions, Literary Technique, 
The Voyage. 

I. INTRODUCTION 

The separation from the loved ones is a common phenomenon 
which is seen in the human life. This separation is both 
physical and mental in which people are driven under 
psychological influences or rather disorders throughout their 
lives, especially when someone is physically separated from 
his or her parents by a death of either of the parents or both, 
that can lead into a psychological struggle in the particular 
person’s mind. When the loved ones are physically no longer 
with such persons, they begin to have a psychological struggle 
and what they see in their day to day life stirs their emotional 
struggle in which they are undergoing as their separation from 
the loved ones. The voyage is a short story written by 
Katherine Mansfield in which she connects this psychological 
separation of a girl from her most loved ones, her parents, and 

how this psychological separation and its consequences are 
seen of what she sees and personally experiences during a 
voyage with her grandma. 

The book Katherine Mansfield and Psychology edited by 
Gerri Kimber, W. Todd Martin and Clare Hanson explores the 
multiple ways in which Mansfield’s fiction resonates with the 
landscapes opened up by psychology and psychoanalysis. The 
book as a whole claims the possible influence of the Freudian 
concepts on the fictional writing of Mansfield. In line with the 
recent surge of critical interest in early psychology, the 
contributors read Mansfield’s work alongside figures like 
William James and Henri Bergson, opening up new 
perspectives on affect in her work. While these essays trace 
strands within the intellectual milieu in which Mansfield came 
of age, others explore the intricate interplay between 
Mansfield’s fiction and Freudian theory, seeing her work as 
emblematic of the uncanny doubling of modernist literature 
and psychoanalysis. 

In the close descriptions following a detailed study of the 
literary art of Katherine Mansfield, Claire Tomalin has placed 
a valid argument. In “An introduction to Katherine 
Mansfield's short stories” Tomalin has described Mansfield as 
‘an original, both in her technique as a writer and the way she 
chose to live her life; a modernist, an innovator, an 
experimenter’. Other notable critics have assessed her 
contribution to literary modernism, and Clare Hanson has also 
argued persuasively that the central concerns of Mansfield’s 
fiction ‘resonate powerfully with the landscape opened up by 
psychology and psychoanalysis.’ This perspective offers a 
space for a research attempt to where one of the literary arts 
could be tested and analyzed in search of such resonations that 
are obviously and outwardly projected in the writings of 
Mansfield.  

The Katherine Mansfield Society, for an introduction of its 
essay competition, provides an initiating argument that says as 
follows. “Katherine Mansfield distanced herself from the 
‘mushroom growth of “cheap psychoanalysis but affirmed her 
belief that ‘with an artist one has to allow – oh tremendously 
for the subconscious element in his work’. Her engagement 
with the models of subjectivity emerging from contemporary 
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psychology was both complex and ambivalent: this volume 
invites papers that engage with all aspects of the interplay 
between Mansfield’s fiction and contemporary psychology 
and psychoanalysis.” Thus, it is perceivable that there are 
research potent gaps that demand a further understanding of 
the same.  

Patricia Moran and Patricia L. Moran, in their book Word of 
Mouth: Body Language in Katherine Mansfield and Virginia 
Woolf comment as following, while showing the importance 
of understanding the influence of the way in which Mansfield 
was perceived in the backdrop of her contemporaries. With 
severe importance given to the updated theories of their 
contextual periods, the writers always preferred to bring in the 
latest in their humanistic perspective of expressions. Thus the 
comment claims the following. “For Mansfield undoubtedly 
felt isolated from her male contemporaries, whose literary 
energies she felt to be misdirected. At the same time she was 
asking Ottoline Morrel! "do you feel it too?” Mansfield was 
asking S. S. Koteliansky, her collaborator on Chekhov 
translations, if he had read Joyce and Eliot and these ultra-
modem men.” “It is so strange that they should write as they 
do after Tchekhov,” she puzzled. “For Tchekhov has . . . given 
us a sign of the way we should go. They not only ignore it: 
they think Tchekhov’s Stories are almost as good as the 
‘specimen cases’ in Freud." Mansfield alignment of the “ultra-
modem men” with Freud is telling. For Mansfield deplored 
“the sudden ‘mushroom growth’ of cheap psycho-analysis” in 
fiction; “these people who are nuts on analysis seem to me to 
have no subconscious at all. They write to prove-not to tell the 
truth”. Here Mansfield carefully distinguishes her dislike of 
psychoanalytic doctrinarism from a ‘dismissal of everything 
psychoanalytic. She questions the facile substitution of 
psychoanalytic concepts fur narrative plots, the reduction of 
story to case history. She does not question the value of what 
she called ‘the subconscious element.” The above reference 
and the study clearly explains the need to venture into the 
facile substitution of psychoanalytic concepts for the narrative 
plots that Mansfield had taken coupled with her subjects.  

In “A Study of the Conscious and Unconscious Perception of 
the Status of Happiness in Katherine Mansfield’s Short Story 
Bliss” by Ala Eddin Sadeq, we find a statement that clarifies a 
parallel but specifically referring to another text of Mansfield. 
The researcher comments “as a modern writer, Katherine 
Mansfield adopts different means, such as magic realism, 
symbolism, psychoanalysis, Marxism and feminist theories in 
delineating her female protagonist’s real dilemma. This paper 
attempts to examine the different techniques that are used by 
Mansfield in dealing with her central character’s dilemma. 
The paper also aims to shed light on the female predicament in 
the late Victorian era and to promote a clear understanding of 
the true meaning of happiness in human life. The nature of the 
heroine’s moral, personal and social crisis and her progression 
to a state of maturity will be thoroughly investigated in the 
paper.”  

 

II. SYNCHRONIZATION OF THEORY 

This study attempts to apply the psychoanalytic theory to short 
story “The Voyage” and tries to show how far the theory can 
be applied in reading a literary piece. The researcher always 
wears a pair of spectacles, which is psychoanalytic theory, and 
through which frame he reads and brings out the explanations. 
He has also been very careful to apply the basic concept of the 
theory, which means the theory as it was explained by 
Sigmund Freud, who is known as the pioneer man of this 
theory. Hence the later editions and amendments to the theory 
such as Lacanian additions etc. have not been brought up to 
the consideration. So basically this study is an application of 
the basic theory of psychoanalysis to the short story “The 
Voyage.” 

The opening paragraph of the short story is filled up with lot 
of curiosities and if someone reads it at his or her very first 
time he could rarely figure out symbolical meaning of some of 
its parts since they have been linked with forthcoming 
paragraph of the story. If someone has read the story more 
than once he/she might be able to pick up what really first 
paragraph means in the story. So the point here is that the real 
meaning of the first paragraph is not fully understood without 
having several time of reading of the short story. Assuming 
that the reader has gone through the story numerous times the 
researcher brings out the fact that the entire first paragraph of 
the story is a replication of psychological collapse of the 
protagonist, Fenella, as she has lost her parents physically and 
mentally. The psychological collapse of the protagonist has 
been imaginatively brought out by Mansfield by relating the 
denotative and connotative words of darkness. The author 
brings lot of information to establish a dark environment at the 
Wharf. […] It was dark on the Old Wharf, very dark; the wool 
sheds, the cattle trucks, the cranes standing up so high, the 
little squat railway engine, all seemed carved out of solid 
darkness. Here and there on a rounded wood-pile, that was 
like the stalk of a huge black mushroom, there hung a lantern, 
but it seemed afraid to unfurl its timid, quivering light in all 
that blackness; it burned softly, as if for itself […] (Mansfield 
165) 

 This entire explanation about the atmosphere of Old 
Wharf is highly symbolical of showing Fenella’s mental 
condition that she undergoes in this period. Readers are told 
that everything around Fenella is carved out of solid darkness. 
Her entire life is in a serious question mark. As Sigmund 
Freud states in his psychoanalytic theory human mind is 
basically consisted with two section namely conscious and 
unconscious mind. He has further explained the unconscious 
mind and its functionality. Whatever behaviour is seen to the 
outer world, belong to the conscious mind and these 
behaviours are governed and controlled by the unconscious 
mind. In fact in terms of functionality of the unconscious mind 
physical behavior of human being flittered into an accepted 
level and expressed by its body. When it comes to a deeper 
analysis of unconscious mind, he has subdivided into three 
sections namely id, ego, and superego. Freud also has found 
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out that four kinds of things that would have been deposited in 
human unconscious mind such as  

1. Painful experiences and emotions. 
2. Fears 
3. Guilty Desires 
4.  Unresolved Conflicts 
 
As Freudian concept of psychoanalytic mentions, anything out 
of above four listed contents can be there in human 
unconscious mind. Thus, when a sharp attention is given to the 
first paragraph of the short story it is able to see that readers’ 
mind are filled with considerable number of adjectives that 
associate darkness. The author further directly says that the 
word Solid Darkness. What can be meant by the ward 
darkness? When this darkness is put up to the theory of 
psychoanalysis it is possible to say that it symbolizes the 
painful experiences and emotions of Fenella’s unconscious 
mind as her mother passed away and she is going to live her 
rest of the life without her father.  

As Freud mentions in his theory, painful experiences and 
emotions of human are repressed inside human mind. Indeed a 
death of a parent is a painful experiences to a child and it is an 
emotional struggle in his/her mind. This bitter experience is 
carved inside Fenella’s unconscious mind and that disturbs her 
a lot within her life. This entire first paragraph is highly 
symbolical of revealing this unconscious side of her mind. It is 
also important to note that there is a mechanism in human 
mind to control to pop up such experiences to conscious mind. 
This process id ‘Defense Mechanism’, according to Freud. 
Author mentions in the first paragraph that the entire 
surrounding of Old Wharf is filled with solid darkness which 
means that the bitter experience of her mother passing away is 
highly affected inside her unconscious mind .     

The inner struggle as a little girl, what Fenella went through is 
described under various clues that function as techniques that 
provide an understanding of the same mental environment of 
Fenella. […] and one tiny boy, only his little black arms and 
legs showing out of a white woolly shawl, was jerked along 
angrily between his father and mother; […]. (Mansfield 165). 
She has been set in the middle of these elder characters, 
namely her father and her grandmother and she has to keep up 
with their pace. Right at the beginning of the story itself, she is 
set to overcome the struggle of keeping up the pace of the 
elders as she moves on. This particular imagery also prefers to 
explain the struggle she would have undergone as a person 
who does not have the clues about the intentions of her travel. 
The purpose was unknown and she was being mentally carried 
into a voyage that she was not convinced with.   

III. METHODOLOGY 

Method of textual analysis has been used in this study and it 
has been done by sticking with the fragmentations. According 
to the orderly steps of the journey, story has been broken in to 
major three divisions and meaning of the incidents and 
happenings with regards to the theory of psychoanalysis has 

been found within this three sections. The protagonist’s 
behaviors in each section and her reactions and thoughts on 
what occur around her have been considered for 
psychoanalytical explanations. A special attention is given to 
the usage of imageries in showing psychological collapse of 
the protagonist.        

IV. ANALYSIS 

The entire short story is told in the third person omniscient 
point of view and the story can be read in three different 
sections. With centralizing the main plot of the story, which is 
the voyage of the protagonist, it is possible to have the story 
analyzed under three divisions.   

1. Prior to the Voyage 
2. The Voyage 
3. After the Voyage 
 
A girl, whose feelings of adolescence are just arising in her, 
has been the protagonist of The Voyage and she is Fenella by 
name. In the first section of the story, readers are told that this 
girl is on her way to the harbor with her grandma to get the 
Picton boat which is to leave to Strait. Readers are given a set 
of information on Fenella and her grandma’s walking towards 
the harbor which comprises a series of scenes and creates an 
imaginative picture in their minds about the time in which 
they walk and the atmosphere they are surrounded with. These 
series of scenes are probably what Fenella could see until they 
get to the harbour. The above mentioned idea is reflected in 
the following passage of the text: 

“[…] only when they got out of the cab and started to walk 
down the Old Wharf that jutted out into the harbour, a faint 
wind blowing off the water ruffled under Fenella's hat, and she 
put up her hand to keep it on (hidden) It was dark on the Old 
Wharf, very dark; the wool sheds, the cattle trucks, the cranes 
standing up so high, the little squat railway engine, all seemed 
carved out of solid darkness. Here and there on a rounded 
wood-pile, that was like the stalk of a huge black mushroom, 
there hung a lantern, but it seemed afraid to unfurl its timid, 
quivering light in all that blackness; it burned softly, as if for 
itself” (Mansfield 168) 

Instantly Mansfield says that Fenella had to grab her hat just to 
stop flying it as the wind shows its influence on her. What 
Fenella could see in either side of the way towards the Old 
Wharf in the solid darkness was the wool shed, the cattle 
trucks, the cranes and the little squat railway engine. Fenella 
could also see a wood-pile along this way and a lantern is 
hanged on it. This reflects the initial platform of symbolism 
that the author is trying to establish in order to provide a 
deeper understanding of the mindset of the protagonist. The 
unsettled feelings that try to overcome her thoughts are 
described through the symbolism created through the hat that 
tries to fly away. The possessiveness and the loss that would 
show up later in the story are provided with a prelude in order 
to set the stage for the emotional preparation. Moreover, 
Fenella had the additional burden of dealing with two grown 
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up people, literally with two of her earlier generations. This 
effect is created with a symbolical representation that explains 
the feeling as follows: 

Fenella's father pushed on with quick, nervous strides. Beside 
him her grandma bustled along in her crackling black ulster; 
they went so fast that she had now and again to give an 
undignified little skip to keep up with them. As well as her 
luggage strapped into a neat sausage, Fenella carried clasped 
to her her grandma's umbrella, and the handle, which was a 
swan's head, kept giving her shoulder a sharp little peck as if it 
too wanted her to hurry . . . (Mansfield 168) 

The referred text clearly mentions that Fenella had to “give an 
undignified little skip” in order to adjust to the pace of the 
elders with her. Even though the elders did so, it was not out 
of the ignorance of the childhood difficulties of Fenella, but it 
was out of the hurried time restriction that they were into. This 
reflects the constraints that the lifestyle around Fenella was 
demanding on her, even in the midst of two elderly people, 
namely her father and grandmother. To keep up to the 
expectations of these elders, Fenella, instead of complaining, 
had to adjust and to make herself available for flexibility.  

Fenella’s father has also joined with these two ladies and he 
only goes up to the harbour just to drop them. He helps out 
Fenella and his mother to get into the boat and with their 
luggage. Soon after the official whistling of departure were 
horned the Picton boat sails towards Strait which is the 
destination of this voyage. Fenella find it bit difficult to accept 
the fact that she is going to be with her grandparents her rest 
of the life. Fenella also couldn’t bear up that she is going to 
miss her father for so long, almost forever.  

The second section of the story is the voyage. During the 
voyage what Fenella experiences really matters and the people 
and the incidents she meets inside the boat guide the reader to 
realize her psychological situation at that time. After getting 
into the boat grandma makes a prayer and Fenella waits until 
she finishes. They both are then driven in search of their cabin 
along the salon of the boat where Fenella is interested in 
having a sandwich from the seller in it. Since it is too 
expensive grandma buys none of those and walking further 
passing the salon to find their cabin. A young shrewdness 
came for their help and accompanied them to their respective 
cabin. Once grandma and Fenella are shown their cabin and 
the stewardess takes her leave and grandma undressed herself 
in the cabin. For Fenella, this is a quite unusual scene since 
she has never seen her grandma in this manner. While she was 
getting undressed Fenella also laced her shoes. In this small 
cabin a bunk has been placed and these two are to sleep for 
sometimes until the boat reaches to the destination. Fenella is 
given the down bed and grandma climbed on to the upper bed. 
After sometime the young stewardess comes there and 
initiated a talk with grandma and Fenella hers what they talk 
though the grandma was under the impression that Fenella is 
sleeping. The boat reaches to its destination and Fenella and 
grandma was accompanied by a man called Fenreddy to 
Fenella’s Grandfather’s home. Readers are provided much 

environmental information about the way to Fenella’s 
Grandfather’s home and its surrounding. Finally they get their 
selves to the destination and Fenella was joined with her 
Grandfather with a kiss. By providing a brief information 
about a poem written by her grandma which is hung on the 
wall Mansfield ends the story by leaving space for an open 
discussion. 

By giving a special attention to the so called story this paper 
attempts to seek the psychoanalytical relationships of the 
protagonist to the incidents happened in and around within the 
story. Each section of the story is carefully considered with the 
psychoanalytic literary theory and its application to this story 
context is seen for a better understanding of Fenella’s 
psychological collapse. 

The sea as a symbol of mental transition. 
The sea on which the entire voyage takes place becomes a 
symbol of the subconscious transition that takes place in the 
inner self of Fenella. The past experiences through which she 
had come through, and the saturation over the voyage, helps 
her to have her mental environment transformed. This change 
that takes place in the subconscious is indicated through the 
voyage. From this side of the shore to the other a significant 
subconscious change is indicated through the sea being 
utilized as a symbol. Thus, the sea becomes the medium 
through which the necessary transition is done while the two 
shores become the different states of mind where Fenella finds 
her new home to be on the other shore. She had left behind a 
childhood that was probably traumatic and painful to bear as a 
child and she find her new world on the other shore with her 
grandparents.  
 
The Picton boat. 
The boat becomes the symbol of the inner calamity that was 
being shown as the reflection of the subconscious of Fenella. 
The sea, peaceful around, but there was a lot going on within 
the boat. The boat, as it sailed off from the shore, had so much 
within, and the entire narration of the place and the incidents 
described by Mansfield show the amount of calamities within 
this little girl, through the busy but random activities that were 
happening within the boat. But the most appearing symbol that 
outwardly refers to the struggle within Fenella is the small 
cabin within which Fenella and her grandmother find peace. 
The heart of Fenella, the subconscious mind, was in constant 
search for the little space within herself where she would find 
some peace in the midst of the inner calamities. 
 
The new hope found in grandfather. 
Extending the symbolism further, finding grandfather becomes 
the symbol of a new hope in Fenella’s life. In the post-
transition period of the mind, the subconscious makes it 
possible to reflect upon the new changes that have taken place. 
Leaving father, without a proper farewell, clueless of what she 
is up to in this journey, Fenella displays the much needed 
affection with grandfather. But the entire environment, even 
though may not be child-friendly, finds hope for the little girl. 
An initial indication of her fascination towards grandfather is 
brought forward through the conversations and images with 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8375
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              687 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8375    www.ijsrp.org 

which the meeting of the two, namely Fenella and grandfather 
takes place. Thus, grandfather becomes a symbol of the new 
hope that Fenella builds in her inner-self. 
 
The environments in both the ends.  
The significant change that is observed in both the ends of the 
voyage further extends the symbolism in order to provide a 
vivid idea of the entire change that has taken place in the life 
of Fenella. The shore from where she started, which represent 
her past life is symbolized by the author as following. […] It 
was dark on the Old Wharf, very dark; the wool sheds, the 
cattle trucks, the cranes standing up so high, the little squat 
railway engine, all seemed carved out of solid darkness. Here 
and there on a rounded wood-pile, that was like the stalk of a 
huge black mushroom, there hung a lantern, but it seemed 
afraid to unfurl its timid, quivering light in all that blackness; 
it burned softly, as if for itself.[…] (Mansfield, 168). And 
from this dark, and disturbed environment, she moves into a 
new and refreshingly colourful environment. The path that 
leads towards their destination on the other shore is presented 
as following. […] And now the little horse pulled up before 
one of the shell-like houses. They got down. Fenella put her 
hand on the gate, and the big, trembling dew-drops soaked 
through her glove-tips. Up a little path of round white pebbles 
they went, with drenched sleeping flowers on either side. 
Grandma's delicate white picots were so heavy with dew that 
they were fallen, but their sweet smell was part of the cold 
morning […] (Mansfield, 180). 
The change is significant. And the projection of the 
subconscious is evident in the above symbols presented in 
grandeur by the author.  
 
 

V. CONCLUSION 

The study focused on the symbolism used in “The Voyage” by 
Katherine Mansfield and how this literary technique has been 
effectively used to project the psychoanalytic diagram of the 
subconscious mind of Fenella. The Textual analysis of the 
text, using the psychoanalysis-subconscious, as the theoretical 
framework finds that there are few significant symbols that are 
used by Mansfield which either project or indicate the 
subconscious mind of Fenella.  Thus, it can be concluded that 
there is an effective projection of the subconscious through the 
literary technique of symbolism. The study further encourages 
researchers to venture into parallel literary techniques that are 
used effectively in the text to project the inner-thoughts of 
Fenella. 
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Abstract- Objective: there is a possible etiologic link between 
metabolic syndrome and left ventricular dysfunction. In this 
regard, this study was conducted to evaluated left ventricular 
function in patients with metabolic syndrome using ECHO.  
         Patients and methods: Forty adult patients with metabolic 
syndrome were recruited from the outpatient department of 
medicine at Misr University for Science and Technology 
(MUST) and forty adult serves as control.  MS was defined by 
the presence of 3 or more of ATP-NCEP III criteria. Height, 
weight and waist circumference will be measured according to a 
standardized protocol. Body mass index will calculate by 
dividing weight in kilograms by height in meters squared (kg/m). 
The waist circumference was measured at its smallest point with 
the abdomen relaxed. MS subjects were grouped according to the 
number of criteria they fulfilled: 3 criteria (n=28), more than 
3criteria (n=12). All subjects underwent laboratory blood tests, 
complete echocardiography. Echocardiography was used to 
assess systolic (LVEF, LVFS) and diastolic function.  
         Results: left atrium anteroposterior diameter was high in 
metabolic syndrome cases with more than three risk factors than 
control (P₌0.035). Also, intraventricular septum was higher in 
group with 3 factors (P₌.040) and group with more than 3 factors 
(P= .012) than control group. By comparing diastolic dysfunction 
among the three studied groups there was statistically significant 
difference and by doing multiple comparison the difference was 
found between control and the group with 3 factors (P=0.001), 
also there was statistical difference between control and group 
with more than 3 factors (P=0.003) while there is no significant 
difference between both metabolic syndrome groups (P = 0.490).  
         Conclusion: Impaired left ventricular diastolic function 
and preserved systolic function in metabolic syndrome patients. 
 
Index Terms- metabolic syndrome, diastolic dysfunction, left 
ventricular performance, hypertension. 
 

I. INTRODUCTION 
etabolic syndrome (MS), a highly prevalent condition, 
characterized by a constellation of fasting hyperglycemia, 

hypertriglyceridemia, low high density lipoprotein cholesterol 
(HDL), hypertension, and abdominal obesity (Eckel et al., 2005; 

Grundy et al., 2005).  Metabolic syndrome is considered a 
common cause of the development of cardiovascular disease 
(CVD) and type II diabetes mellitus (DM) (Reinhard et al., 
2006). At present the MS is already affecting more than a quarter 
of the world’s adult population. Its prevalence is further growing 
in both adults and children due to a life style characterized by 
high calorie nutrition combined with low physical activity (Ford 
et al., 2010; Friend et al., 2013). It is well-known how certain 
risk factors like hypertension, diabetes or obesity affect the 
structural and functional changes of the left ventricle (Andersen 
et al., 2003; Powell et al., 2006). A small number of studies have 
focused on examining the impact of the metabolic syndrome 
(Mahmud et al., 2009). Previous studies have shown that 
preclinical LV diastolic dysfunction and LV hypertrophy are 
strong risk factors for the future development of heart failure 
with preserved ejection fraction (Bella et al., 2002; Kane et al., 
2011) The mechanisms of progression to heart failure were not 
understood definitely. In the MS, LV diastolic function and LV 
hypertrophy appear to worsen with the increasing number of risk 
factors for MS (Azevedo et al., 2007). These findings may be the 
cause of cardiovascular morbidity and mortality that is associated 
with metabolic syndrome. Whether these associations are 
because of age-related changes, hypertension, or other 
cardiometabolic effects of MS remains unclear. Further, the true 
prevalence of preclinical diastolic dysfunction in MS and relation 
to components of the MS are not well defined. These findings 
might need further investigations to define mechanisms by which 
MS is associated with development of heart failure (Ford et 
al.,2005). 
 

II. PATIENTS AND METHODS 
           Forty adult patients with metabolic syndrome were 
recruited from the outpatient department of medicine at Misr 
University for Science and Technology (MUST).MS was defined 
as meeting 3 or more of the following criteria: The diagnosis of 
MetS was made as per the International Diabetes Federation 
(IDF) criteria (Alberti et al., 2006). According to this criteria, 
diagnosis of MetS was performed with waist circumference 
⩾90 cm for men or ⩾80 cm for women  along with any two of 
the following: triglyceride (TGL) levels ⩾150 mg/dL or 

M 
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treatment for elevated TGL, HDL Cholesterol (HDLC) levels 
⩾40 mg/dL for men or ⩾50 mg/dL for women; blood pressure 
⩾130/85 mmHg or undergoing antihypertensive treatment, and 
fasting blood glucose levels ⩾100 mg/dL or treatment for DM. 
The anthropometric measurements (height, weight, waist 
circumference) were taken from all subjects included in the study 
in order to calculate body surface (BSA) and body mass index 
(BMI). Regarding laboratory analyses, we used the level of 
random blood sugar, low and high-density lipoprotein cholesterol 
(HDL, LDL) and triglycerides. Arterial blood pressure values 
were obtained by measuring the average value of 2 consecutive 
measurements in the sitting position with 5 minutes between 
measurements in the morning hours, obtained by conventional 
sphygmomanometer.  
           The diagnosis of diabetes was based on the criteria of the 
World Health Organization published in 2006, (WHO Guideline 
Development Committee., 2006) and arterial hypertension was 
diagnosed according to recommendations of the European 
Association for Hypertension in 2007.  
           Exclusion criteria will include Patients aged above 70 
years, significant coronary artery disease, history of myocardial 
infarction, cardiomyopathy, valvular heart disease, atrial 
fibrillation, atrioventricular block and Patients with other 
secondary causes of hyperlipidemia like hypothyroidism and 
renal insufficiency.  
 
Echocardiographic study 
           Standard trans-thoracic echocardiographic studies with 
machine-integrated ECG recording were performed using Vivid 
S5 machines with an M3S matrix array probe with a frequency 
range from 1.7 to 3.2 MHz (GE Vingmed, Horten, Norway). All 
studies were done with patients lying in the left lateral decubitus 
position and breathing quietly. A comprehensive 
echocardiographic study following standardized protocols (Lang 
et al., 2015; Rudski et al., 2010) was performed for all subjects 
and all recorded studies were revised by an echocardiographer 
accredited by the European Association of Cardiovascular 
Imaging. From the parasternal window, parasternal short axis 
views were obtained by placing the transducer in the left third or 
fourth intercostal space adjacent to the sternum with the knob 
pointing toward the right shoulder. The transducer was then 
angulated superiorly and inferiorly to obtain the papillary muscle 

level. From the papillary muscle level after confirming a true 
short axis view that was perpendicular to the center of the true 
long axis of the left ventricle (LV), measurements for the LV 
posterior wall thickness at end diastole (PWd), interventricular 
septum at end diastole (IVSd), LV internal dimensions at end 
diastole (LVEDD) and end systole (LVESD) were obtained. 
Measurements were made from the leading edge of the septal 
endocardium to the leading edge of posterior wall endocardium 
(Lang et al., 2015). 
            From the parasternal long axis view, anteroposterior left 
atrial (LA) diameter was measured perpendicular to the aortic 
root long axis, at the level of the aortic sinuses by using the 
leading-edge to leading-edge convention at end systole, just 
before mitral valve opening representing the maximal LA 
volume. In addition, aortic root diameter (at the maximal 
diameter of the sinuses of Valsalva) was obtained from the same 
view. Sometimes moving the transducer closer to the sternum 
was done to allow visualization of a longer portion of the 
ascending aorta and again measurements were made using the 
leading-edge to leading-edge convention (Lang et al., 2015). 
 Right ventricular outflow dimension (RVd) was measured in 
diastole from the parasternal short axis view from the leading 
edge of anterior wall endocardium to the leading edge of the 
septal endocardium. Visualization of the RV anterior wall was 
optimized by placing the transducer in a high left parasternal 
position as close as possible to the sternal border (Rudski et al., 
2010) LV fractional shorting (FS) was assessed, in addition to, 
LV ejection fraction (LVEF) which was assessed using the 
Teichholz method. LV mass was calculated using the linear cube 
method (Lang et al., 2015). 
 
Statistical analysis 
           Continuous variables were presented as mean ± standard 
deviation (SD) and the analysis of equal variance (ANOVA) was 
used to detect differences between groups as they showed normal 
distribution. Results with p < 0.05 were considered to be 
significant. 
 

III. RESULTS: 
 

 
Table 1. Comparison of demographic and clinical characteristics. 

 
P-value More than three factors Three factors (mean±SD) Control(mean±SD) variables 
.000* 53.33±5.53  54.46±6.70              48.13±4.89    Age 
.000* 161.83±6.15 163.88±6.30 171.70±9.48    H(cm) 
.000* 89.17±11.43 98.33±17.15 74.58±11.05 Wt(kg) 
.000* 33.79±5.14 36.21±7.53 25.13±1.37 BMI 
.000* 116.92±13.94 119.65±14.36 84.90±8.21 WC (cm) 
.000* 149.17±32.32 147.13±22.56 116.65±7.14 SBP 
.000* 87.50±13.06 88.95±10.73 76.63±4.06 DBP                                
.003** 129.17±39.21 121.78±68.66 85.90±7.90 RBS 
.001** 198.42±46.67 121±68.66 131±17.32 TG 
.000* 39.17±5.24 43.68±8.47 51.98±5.75 HDL 
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MetS: metabolic syndrome; BMI: Body mass index; HDLC: high density lipoprotein cholesterol; SBP: systolic blood pressure; DBP: 
diastolic blood pressure; RBS: random blood sugar; LDL: low density lipoprotein cholesterol; TG: triglyceride.  
⁎Indicates a significant p-value (p < 0.05). P value by ANOVA (*); P value by Kruskal-Wallis Test (**). 
 

 
Figure (1): Effect of increase number of metabolic syndrome factors on high density lipoprotein 

 
Table 1 (b): sex distribution among cases and metabolic syndrome sub groups: - 

 
Sex Control 

N % 
3 factors 
 
N             % 

More than three 
factors 
N               % 

P-value 

Female 25          62.5%  14  50.0% 8            66.7% .490 
Male 15 37.5% 14  50.0% 4            33.3% .490 

 
           There was no statistically important difference in sex 
distribution between MS subgroups and controls (P=0.490). 
Among subjects with MS, 28 of them (70%) had 3 risk factors, 
and the remaining 12 patients (30%) had more than three risk 
factors.  
           Among the patients with metabolic syndrome, the most 
common risk factors were high blood pressure (90%), followed 
by low HDL-C levels (56%), diabetes (47%), 
hypertriglyceridemia (40%) which were almost equally 
presented. Comparison of all demographic and clinical 

characteristics of the study population are summarized in Table 
1. 
           If the subgroups with 3 and more than three risk factors 
are considered separately, distribution of risk factors is different. 
In this case, in the subgroup with 3 criteria the most common 
factor was hypertension (93%), low HDL with 39% was in 
second place, elevated glucose level was third (36%), and higher 
level of triglycerides had the lowest prevalence (18%). In the 
subgroup with more than 3 risk factors, low HDL was in first 
place (91%), hypertension in second place (83%), higher level of 
triglycerides was third (75%), elevated glucose level was right 
behind, and had the lowest frequency (58%). Values of all the 
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parameters of MS were significantly higher in all MS subgroups 
compared to controls (Table 1). No statistically significant 
difference was shown in almost all parameters of the metabolic 

syndrome subgroups, except for HDL level, which decreases 
with the increasing number of factors (Fig 1). 
 

 
Table 2: Comparison of Echocardiographic Parameters between Metabolic Syndrome and Non–Metabolic Syndrome Patients 
 

P-value Case (mean±SD) Control(mean±SD variables 
 More than 3 

factors 
3 factors   

.198* 45.67±3.80 48.39±5.40 46.63±4.88 LVED(mm) 

.234* 28.33±3.47 30.57±5.22 28.88±4.44 LVES(mm) 

.433* 70.42±5.04 67.79±9.57 67.30±5.95 EF% 

.892* 37.67±4.31 36.61±7.71 37.37±8.29 FS% 

.030* 33.50±3.34 35.82±4.11 33.13±4.35 LA(mm) 

.099* 27.67±5.45 30.75±4.44 28.78±4.49 AO(mm) 

.019** 10.58±1.08 10.32±1.59 9.52±1.61 IVS 

.550** 9.67±1.23 10.00±1.49 9.30±2.18 PW 

 
P value by ANOVA (*); P value by Kruskal-Wallis Test (**). 
 
LVED: LV end-diastolic diameter; LVESD: LV end-systolic diameter; EF%: ejection fraction; FS: fractional shortening; LA: left 
atrium; AO: Aortic root dimension, IVS: Interventricular septum; pw: Posterior Wall thickness. 
 
           On comparing absolute echocardiographic measurements 
in subjects it was found that There were no statistical differences 
in the LVED (P₌0.198), LVES (P=0.234) between the observed 
subgroups, nor when compared to the controls (Table 2). 
LV ejection fraction was 68.58±8.48 versus 67.30±5.95 with no 
significant difference between metabolic syndrome subgroups 
and control (p = 0.439). In addition, LV fractional 
shortening was 36.92±6.83 in cases versus 37.36±8.29 in control 
with no significant different between observed metabolic 
syndrome subgroups and control (P= 0.796). Also, there is no 
significant different between metabolic syndrome patients and 
control group regarding posterior wall thickness and septal wall 
thickness. 

           However, left atrium anteroposterior diameter was high in 
metabolic syndrome cases with more than three risk factors than 
control (P₌0.035). Also, intraventricular septum was higher in 
group with 3 factors (P₌.040) and group with more than 3 factors 
(P= .012) than control group (Figure 2).  
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Figure (2): Effect of metabolic syndrome on intraventricular septum. 

 
Table 3 a: Diastolic dysfunction among metabolic syndrome cases and controls. 

 
Diastolic 
dysfunction 

Control 
 
N        % 

3 factors 
 
N             % 

More than three 
factors 
N                        % 

P-value 

present 3       7.5 18  64.3 6            50.0 <0.001 
absent 37      92.5 10  35.7 6            50.0 <0.001 

 
 
           By comparing diastolic dysfunction among the three 
studied groups there was statistically significant difference, 
however by doing multiple comparison the difference was found 
between control and the group with 3 factors (P=0.001), also 

there was statistical difference between control and group with 
more than 3 factors (P=0.003) while there is no significant 
difference between both metabolic syndrome groups (P = 0.490) 
(figure 3). 
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Figure (3); Diastolic dysfunction among metabolic syndrome cases and control 

 
Table 3 b: Mean diastolic blood pressure among patients with and without diastolic dysfunction 

 
 Present 

(mean±SD) 
Absent 
(mean±SD) 

p-value 

DBP (92.0±11.10) (84.4±8.5) (P=.026) 
 
 
Age, sex, clinical and echo parameters were compared among 
patients with and without diastolic dysfunction within metabolic 
syndrome sub groups and control and the result was that no 
significant relations were found except for significantly higher 

(P=.026) diastolic blood pressure (92.0±11.10) among cases with 
diastolic dysfunction compared to cases without diastolic 
dysfunction (84.4±8.5). 
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Figure (4); Effect of blood pressure on diastolic dysfunction among metabolic syndrome cases 
 

IV. DISCUSSION   
           Although the influence of diabetes mellitus on left 
ventricular function has been studied extensively, there is no 
available data regarding the impact of metabolic syndrome on 
left ventricular function. Furthermore, the high prevalence of 
insulin resistance in patients with idiopathic dilated 
cardiomyopathy compared with healthy control subjects 
(Witteles RM et al.,2008), suggesting a possible etiologic link 
between metabolic syndrome and left ventricular dysfunction. In 
this regard, this study was conducted to evaluate left ventricular 
function in patients with metabolic syndrome using ECHO.  
           In the present study, values of all parameters of MS were 
significantly higher in persons with MS compared to controls, 
but there were no significant differences among the 2 MS 
subgroups. Individual factors of MS in this investigation were 
not equally distributed in the MS group and its subgroups. 
            The mean value of BMI was 36.21 ± 7.53 in the study 
cases, while in the study by Turhan et al., 2009 it was 30 ± 4. In 
their recent guidelines, the Indian Council of Medical Research 
(ICMR) lowered the BMI threshold for Indians due to the higher 
incidence of insulin resistance than their western counterparts 
(Misra A et al.,2009). According to this classification, BMI of 

less than 18.4 kg/m2 is underweight, 18.5–22.9 kg/m2 is normal, 
23–24.9 kg/m2 is overweight, and more than or equal to 25 
kg/m² is considered obese. Using this new classification, 93% of 
cases and 53% of controls were obese. We also found that both 
visceral obesity assessed by waist circumference and obesity 
assessed by BMI is predictive of MetS. This was explained by 
the fact that among our cases all had abdominal obesity by 
definition and 93% were obese (BMI > 25 kg/m2). This is in 
accordance with the finding that increased intra-abdominal fat is 
associated with worse metabolic profile and elevated pro-
inflammatory cytokines, as in the study published by Després 
and Limieux in Nature in 2006. The same finding was also noted 
in the study by Voulgari et al.   
           The analysis of echocardiographic parameters of the left 
ventricle structure showed that left atrium anteroposterior 
diameter was high in metabolic syndrome cases with more than 
three risk factors than control (P₌0.035) which corresponds to the 
findings of other authors (Azevedo A et al., 2007). Also, 
intraventricular septum was higher in group with 3 factors 
(P₌.040) and group with more than 3 factors (P= .012) than 
control group. However, there are studies that have shown that 
no differences in the left ventricular diameters between the 
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control group and the 2 subgroups with MS (de las Fuentes L et 
al., 2007; Adult Treatment Panel III (2001)). 
           The traditional parameters of systolic left ventricular 
function (ejection fraction and fractional shortening) were not 
different among the observed groups. Previous studies have 
investigated the LV functions in patients with MS, but consensus 
is still lacking (Masugata et al., 2006; Wong et al., 2005). Grandi 
et al. (2006) have reported that only LV diastolic function is 
reduced in metabolic syndrome, although LV systolic function is 
normal which is consistent with the current study. Masugata et al.  
also have found that cardiac diastolic function was impaired in 
patients with metabolic syndrome even if they have neither LV 
hypertrophy nor systolic dysfunction. In contrast, Wong et al, 
2005 have reported that metabolic syndrome is associated with 
both LV systolic and diastolic dysfunctions in subjects with 
significant risk factors but no cardiovascular disease.  
           The prevalence of left ventricular diastolic dysfunction in 
subgroups of MS 
           Azavedo et al. found that the prevalence of the left 
ventricle diastolic dysfunction increases from 20% to 36% 
starting from the group without risk factors to subjects with 4 or 
5 risk factors (Azevedo et al., 2007), while Fuentes et al. 
revealed that the prevalence of diastolic dysfunction was 7–9% 
in the control group, 17–18% in the group with pre-metabolic 
syndrome (1 or 2 criteria), and 29–35% in the group with 
metabolic syndrome (Fuentes et al., 2007). In the present study, 
left ventricle diastolic dysfunction was observed in 7.5% of the 
controls, 64% in the group with 3 factors, 50% in the group with 
more than 3 risk factors. The slightly higher percentage of left 
ventricular diastolic dysfunction in this study could be explained 
by the higher proportion of hypertensive patients and 
significantly higher values of systolic and diastolic blood 
pressure compared to the aforementioned studies. The 
pathophysiological mechanism by which MS can lead to 
abnormalities in LV diastolic function is not well understood. In 
mouse models of diet-induced MS, increased myocardial 
oxidative stress has been implicated in the development of 
diastolic dysfunction and was associated with both hypertrophy 
and fibrosis of the myocardium (Kuster, 2010). Animal models 
of insulin resistance, hypertension, or dyslipidemia have also 
implicated the development of cardiac fibrosis, abnormal 
intracellular calcium handling (Kuster, 2010). cardiomyocyte 
lipotoxicity, mitochondrial dysfunction, impaired endothelial 
blood flow, increased vascular stiffness, and inflammation (Katz 
et al., 2006). Although mechanistic inferences cannot be drawn 
from our observational study, these results support the notion that 
metabolic heart disease can lead to impaired myocardial 
relaxation in the absence of LVH. Further studies are needed to 
elucidate potential mechanisms and potential therapeutic targets. 
Results for studies of the association of SBP with parameters of 
LV function have shown that hypertension may have been 
responsible for the diastolic dysfunction observed in the current 
study. Hypertension causes increased arterial stiffness and 
thickness, which may be partly responsible for the myocardial 
changes because of an abnormal ventriculoarterial interaction 
(Wong et al., 2005). However, prior studies that identified 
hypertension and obesity as independent predictors of impaired 
LV diastolic function (Peterson et al.2004; 
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     Abstract: This survey was conducted in Gezira State to detect the pink root rot disease of onion, caused by Pyrenochaeta     

terrestris in Gezira State. The study evolved the isolation, identification of the causal agent of determination of the level of the 

disease incidence. Three locations within Gezira State were selected namely the vicinity of Almusallamih Tayiba, Wad Al ataya 

and Hamdalnil and located at North, central and south of the State respectively. The results showed that the local variety was 

found to be highly susceptible to the disease than the exported of the hybrid ones. The highest disease incidence was recorded in 

Hamdalnil (16.8%) while the lowest disease incidence was recorded at Wad Al ataya(9.23%). Koch’s postulates were performed 

to prove that the fungus isolated Pyrenochaeta     terrestris was the causal agent of the pink root rot on onion plants. The successful 

isolation of the fungus and the verification of its Pathogenicity test revealed the way for further epidemiological studies of the said 

disease.   

  Keywords: Onion, pink root rot, pyrenochata terrestris, control 

 

Introduction : 

Onion (Allium cepa.L.) is a biennial vegetable plant which plays an important role in human life, both as food or as a cash crop. 

Onion contains essential nutrient elements. It contains intermediate protein and considered to be rich in calcium and riboflavin 

(Thompson and Kelly, 1957). In Sudan, onions ranks first, followed by tomato in terms of acreages of land devoted for the crop. 

It is grown all over the country. It is mainly concentrated in the central and northern states in addition to Darfur and Kassala. It 

occupies about 25% of the area under vegetable production (Ahmed and Mohamed, 1997).The Pink root disease organism has 

passed through several names. First,  Hansen  (1926)  declared  that  the  causal  organism  of  the  disease  was Phoma sp. and he 

named it Phoma terrestris. Other workers depended on the presence of setose on the pycindium for giving the name P. terrestris 

(Hansen) nov.comb  (Gorenz  et  al.,  1948).  Lastly, the name was conventional as Pyrenochaeta terrestris by (Kodama et al., 

1976). The fungus forms an aerial mycelium which can be described as septate, guttulate,  compact,  delicate,  velvety  grey  in  

color  and  released  pink  to purple  pigmentation  in  the  culture  media.  The  pycnidium  shape  is globose  to  subglobose,  

immersed  then  erumpent,  ostiolate,  papillate  and dark brown to carbonaceous. Setose might occur singly, but frequently in 

clusters are dark brown and abundant around the ostiole.  Conidia are continuous, hyaline, biguttulate, escaping as a gelatinous 

mass through ruptures. The hyphal cells first appear as swelling and then divide to give rise  to  conglomerate  masses  of  dark  
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thick  walled  bodies,  somewhat resembling  chlamydospores,  and  known  as  microsclerotia  or  resting bodies of the fungus P. 

terrestris (Elamein, 1999), On the other hand, some workers mentioned a number of  P. terrestris isolates from different locations 

which vary in their growth characteristics and  virulence  on  onion  plant. From  Sudan,  Elamein  (1999)  mentioned  several  

isolates,  namely  Hudeiba,  Gezira, Masalamyiah,  Islanj,  Kassala,  Wad  albasal  and  Hilalyiah.  Al-saggaf (1997)  also  

reported  one  isolate  in  Yemen  which  was  designated Hudramout isolate. So the objectives of this study are to: (a) Isolate and 

identify the causal organism of pink root disease of onion in Gezira scheme, (b) get acquainted with disease incidence in different 

areas surveyed.  

 Material and Methods: 

A field survey was conducted to determine the extent of pink root infestation in Gezira onion fields. During November 2017 in 

Gezira state when the crop was at physiological maturity. The survey was carried out from distractive areas viz.(Almuslimih 

tayiba) section that is located in northern part of Gezira scheme and Hamdalnil inspection of middle section and the inspection of 

Wad Alataya south section. A survey was carried out in the area represented by about four fadan for each location. In each 

location five samples of the four directions were taken and the central area of the field was covered in 25square maters of each 

sample (figure1). The data collected were expressed a percentage of disease plant out of the total of plant inspected as fallow 

Disease incidence:    No. of infected plants  x100 

                                  Total No. of plant assessed    
 

 
Isolation of causal organism: 

Isolation of causal organism infected onion plants with prominent pink-root disease symptoms were selected and their roots were 

first washed in running tap water for 20 min, then  cut  into  small  pieces  (0.5  –  1cm),  soaked  in  0.5%  sodium hypochlorite  

(10%  Chlorox)  for  surface  sterilization,  rewashed  in sterilized  water  and  dried  between  two  pieces  of  sterilized  filter  

paper. Three  root  pieces  were  inoculated  equidistantly,  in  each  Petri  dish containing  Watson's  medium  (W.M)  with  

sterilized  wheat  straw.  The medium  was  prepared  by  dissolving  3g  Sodium  nitrate  +  1g  magnesium sulfate + 20g agar in 
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1000 ml distilled water, autoclaved at 121˚C for 20 minutes and then tetracycline hydrochloride was added at the  rate of 50 mg/l  

when  the  medium  temperature  came  down  to  60ºC.  The  inoculated plates  were  incubated  at  28ºC  for  4  to7  days  (Al-

saggaf,  1997;  Elamein, 1999; Adam, 2003).   To  obtain  pure  culture,  subculture  were  made  on  potato  Dextrose Agar  

medium  (PDA)  from  growing  hyphaltips  showing  pink  coloration on  wheat  straw  following  Al-saggaf’s  procedure.  The 

subcultures were incubated at 28ºC for 7 days.  Stock cultures were kept in slant in McCartney bottles by placing small pieces of 

the hyphae tips taken from the pure culture.  They  were  incubated  for  two  weeks  at  28ºC  and  then stored at 5ºC to be used 

for further studies (Elamein, 1999).The samples brought for laboratory investigation were kept in paper bags and in polythene 

bags and stored in refrigerators for further investigation.  

Isolation from soil: 

Soil samples were taken randomly from infected plant field in plastic bags, after the soil was mixed thoroughly, one gram was 

taken and added to 100 ml sterilized distil water. Five ml of this suspension were taken by 25 micro pipettes and added to other 

100 ml of S.D.W. in test tubes. Three samples were taken for the purpose of the study. To each of the four Petri dishes containing 

PDA, one ml suspension taken from the last dilution was added. The Petri dishes were incubated at ±28c and examined under the 

microscope for fungal growth.                                                                                     

Isolation from pink root rot infected sample 

Roots of onions with typical pink root symptoms, where collected from plants grown on clay soil in Al Gezira state for different 

inspections, and received to lab in the college of agricultural study of Sudan university of science and technology, the roots were 

washed thoroughly under running tap water and plotted dry with a paper towel. to obtain stellar  pieces of these roots ,the peel of 

each root was removed , the root cut in to 5-mm long pieces dipped in to chlorox (0.5% sodiumhypochlorite) for 5-10 second and 

plated on filter paper towel dry ,then a pieces were Plated on water agar (W.A) in Petri dishes (4-5) per plate  and sealed with Para 

film  and incubated  under  24ctemperature . After four days, colonies grown on as the Fusarium spp, these colonies placed on 

other medium PDA, Watson, and wheat straw) and determined the presence of pink color on culture, confirmed to P. terrestris as 

the infected roots. 

Identification of the causal fungus: 

To  identify  the  causal  fungus,  the  morphological  as  well  as  cultural characteristics of the isolated fungus were recorded in 

W.M+ wheat straw incubated  at  28°C  for  14  days.   

Verification was conducted through charts, descriptions of CMI for pathogenic fungi and bacteria (1970) and books of 

Demataceous Hyphomycetes Ellis (1971) and genus Fusarium by Booth (1971). 

Pathogenicity Test: 

Soil  infestation  was  made  by  mixing  2  kg  of  sterilized  soil  with  100  g of  fungus  inoculums  (Al-saggaf,  1997).  Ten pots 

were used.  The  soil  of five  pots  artificially,  infested  while  that  of  the  other  five  pots  was  not infested  to  serve  as  

control.  All  pots  were  watered  for  two  days  prior  to seed  sowing  to  activate  the  fungus.  After 5-8 weeks the seedlings 

were up-rooted and examined for symptoms development. 

Experimental design 

The experiment was arranged in a Complete Randomized block Design. 

Statistical analyses 

The obtained data was statistically analyzed according to analysis of variance (ANOVA) Duncan’s Multiple Range Test (DMRT) 

was used for means separation using Mstat-C statistical package (MSTAT-C .1991). 

Results and Discussion: 

This study was carried out in Al- Gezira scheme, since it has not been previously surveyed only surveyed area is Zalingi region 
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in west Darfur. However, all studies were based on comparisons between species and their degree of resistance to disease. 

During the present investigation a field survey was conducted to gather data on the severity of pink root rot of onion from 

growing distractive area on Gezira State. Survey was demonstrated that the majority of areas were affected by the fungus 

Pyrenochaeta terrestris such as (Al muslimih tayiba) section that is located in northern part of Gezira scheme and Hamdalnil 

inspection of middle section and the inspection of Wad Alataya south section. A survey was carried out in the area represented 

by about four fadan for each location. The result in Table 1 Figure 1 showed that there was a difference in disease incidence of 

pink rot disease in the different scheme. It was found that the rate of infection in the northern section of the almuslimih bureau 

of  tayiba  (11.07) and in the central inspection Hamdalnil (16.8) in the southern section of inspection of Wad al Ataya (9.23) . It 

is clear from these percentages that Hamdalnil inspection is the most affected area that is because the farmer in this area used to 

grow the local variety 'sagi' which recorded in our results the highest incidence, on the other hand farmer were ont aware of the 

disease and its importance. However, different local names of the disease are used in different areas of study. i.e.(Alhanani and 

Alhimor). All these facts above lead to the high incidence in this area (Hamdalnil). The isolate confirmed as Pyrenochaeta 

terrestris on the wheat straw on PDA (figure2) (Watson1961). The isolate found in the present study matched the morphological 

description of Pyrenochaeta terrestris in culture by (Kinsey, 2002).(figure 3&4) 

 
Figure2 Survey for pink Root Rot of Onion (Pyrenochaeta terrestris) In Gezira State 
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Figure 3.The survey site showed Onions with pink root in Gezira field 

 

Figure 4.Onion roots with symptoms of pink root diseaseFig.3.fungal growth on the wheat straw on P.D.A. 

Pathogenicity Test: 

 In the Pathogenicity test, the roots of the inoculated seedlings showed typical  pink  root  disease  symptoms,  water  soaked  

areas,  turned  yellow and  shriveled  or  turned  purple  and  pink  to  purple  color.  It became semitransparent and could be easily 

peeled-off or severed. The leaves became dry and the tip withered.  The  re-isolated  fungus  gave  similar  cultural characteristics  

to  the  original  culture  isolate  from  the  symptomatic  (pink root-affected)  onion  seedlings.  All  Koch’s  rules  were  satisfied  

and  the isolated  fungus  was  verified  as  the  causal  pathogen  of  the  pink  root disease in onion plants under study (Kinsey, 

2002). 

CONCLUSION: 

This survey showed that onion roots can be colonized by various pathogenic fungi.  However, the impact of these pathogenic 

fungi depends on their distribution (frequency) and infection levels (severity).  It also confirmed the presence of Fusarium spp. 

Further studies are required to better understand onion root pathogen interactions and the overall impact of these root diseases on 

onion crop and ultimately yield.  The  successful  isolation  of  this  fungus  and  verification  of  its pathogenicity  reveal the  way  

for  epidemiological  study  of  this  disease. 
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   Abstract 

This work reports the synthesis of silver nanoparticles (AgNPs) using the leaf extract of Almond plant. Larvicidal activities of the 

biosynthesized AgNPs were evaluated against the fourth instar larvae of mosquito Aedes aegypti. The biosynthesised AgNPs were 

characterised using UV-Visible, Fourier Transmission Infrared Spectroscope (FTIR), Energy Dispersive X-ray Spectroscope (EDX) 

and Field Emission Scanning Electron Microscope (FESEM).  The absorption spectrum of the synthesized AgNPs showed a 

maximum spectrum of 430 nm while FTIR analysis showed different functional groups present on the surface of the AgNPs 

with broad peak between 3000 and 3800 cm−1. The FESEM showed a large number of spherically shaped nanoparticles with sizes 

ranging from 8.34 to 78.96 nm. The 50% (LC50) lethal concentration of the nanoparticles after 12 h was 13.54 µg/ml. This study 

showed that almond leaf can be used for synthesis of AgNPs thus adding to the available drugs that could be used in combating 

multidrug resistant pathogens. 

   Key words: Almond leaves, larvicidal, silver nanoparticles, green synthesis 

INTRODUCTION 

Nanotechnology is one of the main logical fields today since it combines learning from the fields of Physics, Chemistry, Biology, 

Medicine, Informatics, and Engineering. It is a rising technological field with remarkable potential to lead in great breakthrough 

that can be connected, all things considered. Novel nano and biomaterials, and nano gadgets are created and controlled by 

nanotechnology instruments and systems, which research and tune the properties, reactions, and elements of living and non-living 

matter, at sizes beneath 100 nm [1]. 

The term nanotechnology originates from the blend of two words: the Greek numerical prefix nano alluding to a billionth and the 

word technology. Thus, Nanotechnology or Nanoscaled Technology is for the most part thought to be at a size below0.1µm or 100 

nm (a nanometer is one billionth of a meter, 109m). Nanoscience studies the properties and reactions of materials at nuclear, 

atomic, and macromolecular scales, and generally at sizes in the vicinity of 1 and 100 nm. In this scale, and particularly beneath 5 
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nm, the properties of matter vary essentially (i.e., quantum-scale impacts assume a critical part) from that at a greater particulate 

scale. Nanotechnology is then the plan, the control, the building, the generation and application of structures, gadgets and 

frameworks of about or less than 100 nm [2-3]. 

Nanoparticles have been reported as having various medicinal applications. Studies such as Nasrollahi et al. [4] have shown the 

antifungal activities of silver nanoparticle. In another recent paper, Adelere et al. [5] reported the antimicrobial activity of a green 

synthesized nanoparticle. In addition, nanoparticles have been reported to have anti-inflammatory [6], antiangiogenesis [7], 

antiviral [8] and antiplatelet activity [9]. Plant extracts have recently been used for nanoparticles green synthesis since they are 

rich in bioactive compounds [5, 10-12] and hence this study was also aimed at the synthesis and application of nanoparticles 

gotten from plant extract. 

The leaf of the almond plant is a potential wellspring of bioactives; it is intriguing to assess the viability of the aqueous extraction 

from almond leaves (frequently disposed of as an agrowaste) towards the biogenic synthesis of silver nanoparticle. Almond 

(Prunus dulcis L.), a specie of Prunus, belongs to the subfamily Prunoideae of the family Rosaceae. Nutritiously and 

therapeutically, almond has been accounted for to be a valuable food item [13-14]. 

As a result of lacking information from works on the effect of P. dulcis on larvicidal activity and in addition to the very little 

utilization of this plant in the synthesis of nanoparticles, the principal aim of this investigation is, hence, to use the aqueous extract 

of the plant leaves for synthesis of silver NPs and to assess the in vitro larvicidal activity of the biosynthesized silver nanoparticle. 

MATERIAL AND METHODS 

Sample collection 

Fresh Prunus dulcis leaves were collected from the local area of the University campus. It was  washed  thoroughly  with  distilled 

water  several  times  to  remove  dust  and  dried  under  shade (30°C ± 2°C) for 5 days.  The dried leaves were cut into small 

pieces, and blended into powder. The powdered samples were kept in air tight containers at room temperature for further use. 

Collection and Identification of Mosquito Larva 

The mosquito larvae were gotten from a stagnant drainage on the University campus and were kept in a closed container for safety 

precautions in case of the fast emergence of the larvae into an adult mosquito. The target mosquito larva in this study was the 

fourth instar larva of dengue carrying mosquito Aedes aegypti. Identified  Aedes  aegypti mosquito  larvae (Identification was 

done by a medical entomologist)  were  separated  from the  other  mosquito  species  and  were  placed  in  a  water-  filled plastic 

moulder.  

Preparation of extract 

One gram of the milled leaves of Prunus dulcis was weighed and suspended in 100ml of distilled water. The extract was obtained 

by heating in water bath at 60oc for 1 hour. The extract was filtered using Whatman No. 1 filter paper and then centrifuged at 

4000RPM for 20minutes. The supernatants were collected and used without further purification [15] 

Synthesis of Silver nanoparticles 

1mM  aqueous  solution  of  silver  nitrate  was  prepared  for synthesis  of  silver  nanoparticles. Approximately 1 ml of the 

extract was added to a reaction vessel containing 40ml of a 1mM silver nitrate (AgNO3) solution to reduce the amount of silver 
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ions. The reaction was carried out under static condition at room temperature (30 ± 2oC) for 2hr. The formation of AgNPs was 

observed as a change in the solution colour [15] 

Characterization of Synthesized Silver nanoparticles 

The formation of the synthesized nanoparticles was confirmed by measuring its absorbance spectrum using UV–Visible 

spectrophotometer (Cecil, USA) operated at 190–1100 nm. The identity of the biomolecules that took part in the green synthesis 

was determined by FTIR spectroscopy. The measurements were performed between 4000-400 cm-1 to see the attachment of 

biomolecules on the surface of the AgNPs using Shimadzu FTIR spectrometer, model 8400S (Shimadzu, Japan). To achieve this, 

purified silver nanoparticles were dried and blended with KBr in the ratio 5: 95 to form a pellet which was used for the 

measurement. The size, morphology, and elemental composition of the synthesized nanoparticles were unravelled by Field 

Emission Scanning Electron Microscopy (FESEM) and EDX analyses. The Field Emission Scanning Electron Microscopy 

(FESEM) micrograph was obtained as follows. A drop of nanoparticles in suspension was placed on a 200 mesh hexagonal copper 

grid (3.05 mm) (Agar Scientific, Essex, UK) coated with 0.3 % formvar dissolved in chloroform. The particles were allowed to 

settle for 3–5 min on the grid, the excess liquid flicked off with a wick of filter paper and the grids were then air dried before 

FESEM viewing. Micrograph was obtained using a JEM-1400 (JEOL, USA) operating at 200 kV. 

Larvicidal Activity of the synthesized Nanoparticle 

The  efficacy of  the  synthesized nanoparticle  as  larvicide against  the  dengue-vector  Aedes  aegypti mosquito  was  evaluated  

in  a  dose-response  bioassay  against  the  fourth  instar  larvae in  accordance  with the  guidelines  of World Health 

Organization [16]. The larvicidal activity was conducted in triplicate by exposing five Aedes aegypti mosquito larvae to 300µl of 

each of the graded concentrations (20, 40, 60, 80 and 100) of Ag-NPs at room temperature (30 ± 2oC). In the control experiment, 

the larvae were exposed to sterile distilled water under the same conditions.  The number of death was plotted against 

concentration of the Ag-NPs. The  effects  of  the  synthesized nanoparticles  were  monitored through  carefully  counting  the  

number  of  dead  larvae  after  12 hours  of  treatment,  and  the  percentage mortality was computed. Probit Analysis was used to 

calculate LC50 value to determine lethal concentrations of the synthesized nanoparticles on Aedes aegypti mosquito larvae after 12 

hours of treatment. 

RESULTS AND DISCUSSION 

Synthesis and Characterization of the Silver nanoparticle 

The phytosynthesis of the silver nanoparticles was catalyzed by the aqueous extract of the almond leaves. Within the first 10 mins, 

a colour change was observed. The initial solution which was colorless was transformed to light brown and then stabilized at a 

dark brown color as indicated in figure 1. It is known that when the surface plasmon vibrations in silver nanoparticles are excited, 

the silver nanoparticles exhibit some yellowish brown color in the aqueous solution [17].  
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Figure 1: Synthesis of the Almond leaf extract mediated silver nanoparticles (a) immediately after the addition of the almond leaf 

extract to the silver nitrate; (b) Formation of deep brown colouration after 30 min. 

The biosynthesized silver nanoparticle showed a maximum absorbance wavelength at 430nm which is indicated in figure 2, a 

value within the range previously reported for AgNPs [17] 

 

Figure 2: UV-Vis spectra of silver nanoparticles synthesized from almond leaf extract 

The NP shows a broad peak between 3000 and 3800 cm−1, which are identified as those of O-H vibrations and/or N-H stretching 
associated with N-substituted amide [18], 2359 cm−1 peak is that of CO2 from air, the 2000 cm−1 peak is probably from C=N 
and/or C=O bond, the distinct peak at 1635 cm−1 is the –N–H bend of amino acids/proteins [19-20], and the one at 1384 cm−1 is 
due to in plane bending of alkenes and aromatics [21]. The Ag-O stretching modes are observed at 669 cm-1 and 420 cm-1 [22]. In 
essence, the FTIR analyses suggested the presence of phytochemicals on the surface of the NPs as capping agents, which are then 
released systematically as drugs in the study.  
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Figure 3: The FTIR spectra of the silver nanoparticles synthesized from almond leaf extract 

The chemical analysis of the almond leaf extract - mediated silver nanoparticle was shown (Figure 4) by the EDX spectroscopy. 

Elemental signals were observed around the Ag atom within the ranges of 2.5 to 3.2keV. Other elements present include copper, 

oxygen, and carbon). Similar observations have been reported by other researchers [23-24] with silver signals at the range of 1.5 to 5.0 

keV 

 

Figure 4: Energy dispersive spectra of the synthesized AgNPs 

The size and morphology of the biosynthesized nanoparticle were captured by (Figure 5) FESEM. The particles which ranged from 8.34 

to 78.96 nm were spherical in shape. This size range falls within the ranges reported when other plants were used in the biosynthesis of 

silver nanoparticle [15, 25] 
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Figure 5: Field Emission Scanning Electron Micrograph of the Synthesized AgNPs 

Larvicidal Activity of the synthesized Nanoparticle 

The biosynthesized silver nanoparticle was found to be highly toxic to the 4th instar larvae Aedes aegypti. After 12 hours of 

incubation, mortality percentage in the 20µg/ml and 40 µg/ml was found to be 80 and 86.6 respectively while the 60 µg/ml, 80 

µg/ml and 100 µg/ml showed 100% mortality. The control group however had no mortality. Furthermore, the silver nanoparticles 

exhibited   a concentration dependent activity against mosquito larvae since the percentage mortality were observed to increase 

with increasing concentrations of the biosynthesized nanoparticles. The 50% lethal concentration (LC50) of the nanoparticles after 

12h was 13.54µg/ml. In previous study, Lateef et al. [26] also reported similar result when cell free extract of Bacillus safensis 

was used in the synthesis of silver nanoparticles. The resulting nanoparticle was reported to have larvicidal activity.  The 

larvicidal activities of the AgNPs could be due to penetration of the particles to impair cellular metabolism due to their binding to 

DNA and enzymes. There are increasing evidences to show that metallic nanoparticles that are synthesized through the green 

route by using plant-based extracts have important roles to play as emerging nanotools in the control of mosquitoes of medical and 

veterinary importance [27] 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8378
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018             709 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8378    www.ijsrp.org 

 

Figure 6: The larvicidal activity of the synthesized AgNPs 

 

CONCLUSION 

In this work, almond leaf extract was used to synthesize nanoparticles. The synthesised AgNPs was analysed using UV 

Spectrophotometer, FTIR, FESEM and EDX. The biosynthesised silver nanoparticle had larvicidal activities against Aedes aegypti 

larvae. Thus almond leaf extract mediated-AgNPs could have various pharmaceutical applications. 
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Abstract 
Libya is an emerging tourism destination in the Middle East and North Africa (MENA) region. Early efforts to 
encourage tourism in the 1990s were re-energized after the lifting of UN sanctions in 2003 following dramatic 
changes in Libya’s foreign policy. Despite a healthy economy, high rates of unemployment (30%) combine with a 
dominant source of income - oil - which contributes 95% of GDP. Thus Libya is considering tourism for economic 
diversification.  
Libya is a unique destination with: long untouched coastal beaches; stunning and well-preserved Roman and Greek 
antiquities; amazing desert adventure opportunities; prehistoric civilizations; generous and hospitable people. Despite 
being very safe, Libya has an image problem in the world: desert; hot; a culture similar to other Arab countries. The 
tourism industry faces enormous challenges, mostly related to the absence of a clear strategy for tourism 
development: destination accessibility; poor protection for tourism attractions/antiquities; weak human resource 
development, environmental and quality service issues. 
The development of tourism  marketing management  in Libya as an area that attracts tourists  will contribute to the 
support of the economy, and  reach a high rank of  the determinants that have been adopted by many countries of the 
world to gain access to global tourism market. 

Key words: tourism destination, tourism  marketing management, tourists, economic diversification 
 
Introduction 

The Libyan economy, like a number of other economies, depends heavily on oil revenue, which is volatile and 
unpredictable. It is recognised by many oil economies that it is unwise for them to rely totally on their production and 
export of oil and to use only oil revenues to fund domestic development projects and consumption. Consequently, it 
has become essential for countries in this position to rise to the challenge of how to achieve sustainable economic 
development through the appropriate investment of oil revenue, which will in turn generate non-oil revenue and 
guarantee the means for future development and prosperity.   
In the case of Libya, the primary aim of economic development plans in the 1970s and 1980s, and subsequent plans 
since, has been to diversify the economy, thus taking the focus away from oil. This was for two reasons: firstly, the 
instability of world oil prices, and secondly, the lack of formal economic plans to overcome this problem . 
The success of the policy in any country depends on several  factors, the main factors are the site and climate and 
Libya has these factors that help them to develop tourism to become an important factor to support the local economy. 
But in today's world  the elements of the site and climate has to be supported by other elements like new concepts of  
strategic marketing management, the   quality of tourism services and their ability to compete and  the extensive use 
of e-tourism in this area to reach people all over the world. 
The development of tourism  marketing management  in Libya as an area that attracts tourists  will contribute to the 
support of the economy, and  reach a high rank of  the determinants that have been adopted by many countries of the 
world to gain access to global tourism market. 
 
 
 
The concept of strategic management  
 
Strategic management is the process of defining the mission statement of management, vision, objectives and makes 
strategic decisions affecting the performance of the organization shaped by the long-term in a dynamic rapidly 
changing environment . 
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Strategic management abilities are exercised by directors as initial integrated forecasting and innovation. Directors are 
the catalyst between strategic thinking, design of future scenarios and motivation thinking to act strategically and deal 
effectively with surrounding environmental and influential forces. Such forces focus of the attention, administrative 
skill and management required for effective strategy needed to seize opportunities and prepare the environment of the 
organization. Prevent threat of restriction produced by this environment, or reduce its effects. And in Strategic 
management, directors also forward environmental variables and design alternative strategies to choose an appropriate  
path for organizational objectives. The strategic management process involves the scanning of the environment of the 
organization of external and internal design strategy, the implementation of the strategy and evaluation. Strategic 
management also determines the organization's mission and objectives and identification of strategies or trends which 
track the necessary decisions taken to achieve these strategic objectives in the appropriate time in a rapidly changing 
environment. During implementation, progress in achieving goals is assessed, and the initiative to change these 
trends, or tracks whenever it's to adapt to the organization when necessary. The researcher will list some of the 
concepts that contribute to the understanding of strategic management by a group of thinkers and scholars of 
management as defined by Peter Drucker, that the main task of strategic management is the meditative thinking and 
depth in the mission of the company in a letter which includes : 

- Question about what is our business? 
- Setting goals. 
- The formulation of strategies. 
- Making decisions today that will show results tomorrow 

Scandle and Hatin think that the strategic management is "the process of defining and shaping the relationship 
between the organization and the external environment that maintain harmony in that relationship through the 
identification of organizational goals to be achieved through better distribution and utilization of available resources, 
and to develop programs and procedures for effective implementation 
Thampson and Trcklnd define strategic management as Chart the future direction of the organization and long-term 
goals and choose a suitable strategic pattern to achieve this by the factors and variables of internal and external 
environment, and then implement the strategy and monitoring and evaluating of it.Glick has defined it "as a set of 
actions and decisions that are working to find effective strategies to achieve the objectives of the facility. 
And Ansoff defined it: Perception of the organization on the expected relationship between it and its environment, 
so as to clarify the type of operations that must be done in the long term, and the extent that the organization must 
achieve it and the goals that must be achieved 
Hunger and Wheelen defined it as the decisions and administrative acts that determine long-term performance of the 
organization. 
The strategic administration is responsible to take strategic decisions that may lead to the establishment or 
continuation of excellence and survival of the organization in the market or collapse and disappear from the market. 
And the function of the Director is to take strategic decisions that work to achieve better use of organizational 
resources of the enterprise under both its internal and external changing environment. 
Strategic Directors resemble the commander of a military battle. He works to create the most suitable conditions for 
him and choose the right moment to attack his rivals to seize opportunities or temporarily withdraw from the market 
avoiding threats to the external environment and its risks.The proper and continued calendar for concessions 
permitted by competitors established in the market. In addition, for re-analysis, the most important characteristic of 
the mentality of the Strategic Director is the flexibility of mind that enables him to discover realistic responses to 
changing conditions in the internal and external environment of the facility, not only to identify the different degrees 
of compromises. 
Strategic process is not a mechanical process arranged in steps. It is based on the ability to confront problems 
creatively. The Director seeks to understand the strategic nature of each element of the situation or problem faced, 
and then, tries to use the maximum capacity of rational to re-order items from the best position possible. 
Governance is defined as a set of strategic decisions and actions that lead to the development of a strategy or several 
strategies, for effective decisions to help the achievement of the objectives of the organization. 
Management takes in most of its time in the planning, implementation and control to achieve the management 
processes as efficiently as possible, as the non-achievement of efficiency adversely affects the life of the 
organization, and generally, organizations adopt regulations in order to achieve long-term success and sustainability, 
on improving  effectiveness more than improving its efficiency. Efficiency is a short-term property, while 
effectiveness is characterized by successful longevity .So many institutions were in   efficiently incompetent and 
failed because it couldn’t achieve real efficiency.  
So competence is necessary to achieve administrative efficiency, but not sufficient alone  to achieve 
that.Competency is defined as the proportion of the actual output of a system to its actual input, while the 
effectiveness is defined as a level of suitability for the actual output of a system with output planned or estimated. It 
is clear that organizations should focus on changes in the external environment to chieve efficiency in order to 
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survive, but the problem here lies in determining the proportion of resources that guide the organization to achieve 
both effectiveness and efficiency. It can be argued whether strategic management is required for organizations that 
aim to make a profit, it is also necessary for the facilities that are non profit and public, both can be set to suit small 
and medium enterprises to the differing circumstances of each. Other writings indicate that strategic management is 
"the activities and plans approved by the   institution to the long-term. To ensure convergence of objectives of the 
institution with its mission, and meet its mission with the surrounding environment in high effectiveness and 
efficiency at the same time.           
 
         
                   Figure (1) shows the concept of strategic management 

 
 
 
 
   
 
 

 
 
 
 
 
 
 
 
 
 
 

Resource: Toni Morden, Fundamentals of Management, DarAalfarouk, Cairo,2008, V2, p663. 
 

Other writers claim that strategic management is the process of designing the future direction of the institution and 
the statement of objectives in the long term, and choose an appropriate strategic style to do  so, with the internal and 
external factors and environmental variables, and then implement the strategy and monitoring and evaluating of it. 
Strategic management is concerned with fundamental dispositions and practices of senior administration, which can 
be translated in the form of a sequential process as illustrated in Figure (2). 
 

Form (2) shows the practice of strategic management for senior management 
 
 
 
  

 
 
 

 
 

Resource:- Ahmed Sayed Mustafa, op cit  , p 56 
 

Thomas refers to strategy as "the activities and plans approved by the organization to run the tide in order to ensure 
the convergence of objectives of the organization with its mission and meet the Organization's message with their 
environment effectively and efficiently, at the same time. If we can say that strategic management is the process used 
to develop, refine and implement the resolutions in order to achieve the desired results. 
Strategic Management, according to Thompson and Astrakland is seen to chart the future direction of the organization 
and the statement of objectives in the long term strategy and choose an appropriate style with the factors and 
environmental variables internally and externally, then the implementation of the strategy and devaluing of it. 
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Strategic management is a dynamic process to achieve consistency and harmony between strategies and results of 
management and business. Involving people of technical and operational leadership to create  the effective integration 
between these elements and help determine the strategic direction of the organization and successful service 
provision. 
It is an ongoing activity to create the strategic direction of an organization and its work, and the preserve by making 
daily decisions to deal with changing circumstances and the challenges of the business world. The strategic 
management of an organization is based on three operations (analysis, decision and procedure).    So the 
administration strategy means the analysis of strategic objectives (vision, mission and strategic objectives) as well as 
an analysis of internal and external environments of the organization. And then the organization's leaders can make 
strategic decisions.  
 

Reality and facts of tourism development in Libya    

It can be said at first that concerns about tourism planning (which can be considered an integral part of the economic 
integration plan) can be said. On the other hand, the state activates and develops this sector and contributes to national 
income. This requires searching for alternative sources of income that can bring hard currency in the sense that oil is a 
depleted commodity, which was a stable goal in economic and social planning, until now in the early 70s. Interest has 
also increased in the interest of tourism, the importance of foreign investment and the role of the national economy 
(Zahran, 2004). 

The following are some of the most important goals pursued by the tourism sector (Zahran, 2004):                                                       

1. At the short and medium terms.  

- Introducing Libya to the various countries of the world and the potentialities and natural and 
industrial resources it possesses, which shall be subsequently explained. Also, the achievements 
realized by it in the various economic and social sectors.  

- Work for the sake of the local development for the tourism sector in order to achieve a comprehensive 
development at the international level.  

2.  At the long term. Work towards providing a high contribution of the tourism sector in realizing the economic 
and social development through the following points:                                                                             

• Protect national income with foreign currency. 
• Provide tourism utilities for promoting local tourism delegations. 
• Provide jobs for as many Libyan citizens as possible. 
• Encourage local and international tourism investments, and encourage them to compete globally, especially 

by focusing on targeted tourist destinations and investments in the necessary tourism activities. 
• As concerns about small and medium-sized projects grow, encourage tourism in the tourism sector and realize 

development in this field both internally and externally. Tourism Libya has taken steps to achieve the stated 
goals, whether short or long term. 

• Determine the areas targeted by tourism development and establish regulations and systems for protection and 
exploitation for purposes other than tourism. 

• Promote and develop tourism products by realizing the feasibility of the Libyan tourist market and continuing 
to invest in it without harming the environment. 

• Motivate people to develop and develop the tourism sector. 
• Encourage cooperation with these countries in the field of environmental tourism, marketing and tourism 

promotion with neighboring countries and train human factors accordingly. 
• Conduct civic education on the economic importance of the tourism industry, be regarded as a future industry, 

and preserve the cultural and historical heritage of the state. We have created this area of awareness of the 
reality of planning and concern for Libya's tourism industry, so the manager of this sector has been created 
and all the central committees of the tourism industry in the region of the country. In addition, the tourism 
development and investment committee and the board of directors have been activated for the development of 
traditional industries. This represents the importance of the tourism sector in Libya. . There is no law. 5/1997 
concerning foreign investment and legislation. This law and other similar regulations have given a strong new 
momentum to domestic and foreign investors in order to invest in this sector. Libyan citizens began to spend 
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their money in building hotels and various tourism services. Foreign investors also expressed interest in 
investment opportunities in Libya. The contract has reached about 13 contracts. Such a contract is expected to 
cost 750 million dinars (about 2.373.115.000) in 7 years and 7,500 rooms. The new project should also 
contribute about 60,612 jobs to Libyan citizens. . Various legislation will be issued to contribute to the 
creation of an appropriate environment for tourism, and the following legislative proposals. 

• Decisions on tourism investment and tourism business models. 
• A decision to determine the job of a tourist guide. 
• Decided to establish and organize a tourist information office. 
• Regulations that classify tourist stores. 
• Provisions specifying the public land price for the investment. 

 

Main Generating Tourism Markets to Libya                                                                

With the addition of many factors, the neighbouring countries and other neighbouring countries, in particular Tunisia, 
Egypt, Morocco and Algeria, made Libya attractive. These factors include the relative wealth of the country and the 
small size of the Libyan population (about 6 million), which provides qualified and unqualified employment 
opportunities. Can this be the main reason for the difference between visitors who enter tourism or work? 1. Local 
markets. Tourists from North Africa and the Middle East (WTO definition) increased significantly between 1985 and 
1990, above the global average. However, between 1990 and 1999, it was lower than the global average for public 
anxiety.According to residents of developed countries in Western Europe and North America, most tourists will be 
created. Libya still has potential for potential market growth because of its interest in new markets, diversified tourism 
products and added value. Europe, the Middle East and Africa are Germany, England, France, the Netherlands and 
Italy. In 2005, Americans made more than 50 million trips abroad, and Canada's overseas market doubled in the same 
period. Employment or trade of Libya UNWTO "2005" World Tourism Barometer WTO publication, Asia's most 
powerful Asian market like Madrid. Spain.Its purpose is the Indian continent (India, Pakistan, Bangladesh), the 
Philippines, Korea, and Japan. In addition, the Chinese exit begins to be realized. Outgoing travellers are now 
becoming the fastest growing country, and most of Libya's tourism is made possible by major city trips such as 
Tripoli and Benghazi, archaeology of type I Carry, trekking and hiking trails. It is combined with various special 
interests or other activity-related points, such as the circuit of the memory of the competition. 

 
Results  
Research findings indicate that there are barriers and risks that can prevent the implementation of  strategic marketing 
management. Therefore, scheduled programs that are required to protect from additional difficulties in the 
implementation of the strategic marketing management be promptly developed. Important findings of research are: 
 
 During the last period from lifting UN sanctions in 2003, Libyan Revolution in 2011 and civil war in 2014, in 

the Libyan Development Sector, we have gained a number of indicators, economic issues and analyses, and 
after analyzing the above-mentioned figures, we can achieve these key outcomes. 

 The Libyan economy at the same time, tried the preparation of private enterprises to invest investments and to 
invest in certain businesses, earning a fair amount of employment such as tourism sector, financial services, 
insurance, transport, trade and property. 

 The Libyan economy policy aims to provide more investment opportunities and support to the public sector 
and projects, and to disregard the importance of the private sector in reducing its participation and 
effectiveness, as well as development of goods and services in a variety of economics. sectors and take great 
action in participating. 

 There is no comprehensive guide to promoting the private project to develop vehicles, network services and 
public services, investing in foreign  investment, and reducing its cost. 

 In the past, the economic, legislative and economic management of Libya, the  official events and 
governmental governance, have created an unfavorable long-term change in the private sector. Information 
about the lack of current banner and investment opportunities. 

 The lack of transparency in changing the knowledge and expression of the national economy. Information 
about the lack of current banner and investment opportunities. 

 Libya is not the same type of development plan, but in the same way, so they do not have any contradictory 
changes, because it is not science, but is the current solution to the previous study and planning for high 
government intervention. 
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 Some institutions are not in compliance with the decision-making policy and the prohibited policy, hence 
these institutions  does not allow risk losses through techno-economically financed projects, and therefore 
make credit decisions on the basis of the economy or the loss of independence. 

 The adequate environmental and investment resources in investment affairs and budgetary documents do not 
provide tax and non-service services to security services. 

 Despite funding and independent projects, its production does not meet the needs of others and does not 
participate in the sector's improvement because of lack of knowledge and lack of  income, including the 
development of the tourism sector, economic development projects, including natural barriers and 
technologies. 

 To minimize and facilitate the basic elements, laws and guidelines of the economic activity of the private 
sector, which lead to programs that will be implemented. due to lack of confidence in projects. 

 Private enterprises  face the private sector problems and long-term difficulties in the overall economy sector, 
including tourism sector due to lack of experience in managing  major plans, lack of equipment and the 
necessary resources, and the fact that the majority of these policies aim to improve and reduce  the sector 
private sector, and product results are reflected in the breakdown of domestic market and competition for 
foreign producers as internationally, investment investors in other countries, which have a negative influence 
on their  programs and can not afford their own loans. 

 Compared with the public sector, the state  although  is capable of managing of the private sector, it is able to 
participate and benefit from its share, expand its functions and engage in economic growth. 

 On the other side, in tourism sector, the management staff try to pay enough attention to the importance of 
integration and interaction with the functions of project management functions, and a priority to study and 
assess market conditions and its failure to assess the internal and external environments 

 The tourism  organizations aims to have a clear and simple plan to help them to survive, and they are  
convinced of the idea of strategic alternatives and convinced that it is also affected by the external 
environment in which they operate and affect them as well 

 The tourism organizations try to see what is new in the evolution of modern management concepts and the 
use of incentive systems to international standards, and  use scientific methods in the process of 
differentiation between strategic alternatives 

 The tourism employees interested in implementing strategic marketing management and promoting 
innovation and creativity in the development of plans and giving them sufficient powers to take appropriate 
action to resolve problems. 

 The tourism organizations  suffers from problems in identifying lines of authority and lack of good 
communication between members of the organization, and it is working without a review of its organizational 
structure from time to time, causing a lack of development of future plans that will achieve the strategic 
objectives and sub-efficiently and effectively. 

 The tourism organizations  try to change traditional idea showing the President is the only person who has all 
power management and has all the powers in the selection, appointment and dismissal of personnel and 
development of plans, whether long or short term, and all this creates what is known of disloyalty to the 
organization 

 The tourism organizations  try to pay enough attention to the role of information and data and how to analyze 
it as good as the information has an important role in the development of plans and programs for an 
organization working in the field of tourism. 

 The tourism organizations  try to take into account the conditions of scientific and non-selection of 
competencies that will contribute to achieving the objectives of the organization efficiently and effectively, 
and interest in training and as a means of development, management development, the organization achieve 
competitive advantage in the future. 

 The tourism organization try to pay enough attention to human resources which should be  excellence and 
creative and as a natural result of employees will leave the organization under study. 

 The tourism organizations  keep pace with scientific development and  benefit from their experience in the 
development of specialized programs, and  provide the appropriate regulatory environment for workers to 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8379
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018             718 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8379    www.ijsrp.org 

assist them in raising the level of creativity and innovation, and  take into account the evolution in the world 
in the field of tourism services. 

 The tourism organizations pay attention to the concept and ideas of total quality management as well as to put 
preventive measures to avoid failures in the provision of tourism services 

 The tourism organizations care whether the information provided to it by the World Wide Web (Internet) or 
through periodic reports, whether financial or administrative, to help them in making appropriate decisions in 
order to achieve the objectives efficiently and effectively 

 
Recommendations  
 
In the light of the findings of the researcher from the results that can draw a number of recommendations may be 
useful in raising the level of application of modern concepts of strategic marketing management  and modern tourism 
institutions,  the most important of these recommendations include:  

  The interest at Tourism Authority  in the concepts of management and the early conclusion of specialized 
courses for all levels of management to inform them of the latest findings of modern science has to apply the 
concepts of modern management strategy. 

 The  need to work on the application of modern concepts of strategic management for the future composition 
of reflection, and to identify the organization's mission and goals. 

 The giving amounts sufficient to monitor the changes of the training process where is necessary send a 
number of directors to some developed countries that have succeeded in applying the method of strategic 
management (such as Japan and some European countries) to get to know how to practice the scientific 
method and process for the strategic management. 

 Ensure the involvement of all managers at different positions in the organizational process of designing, 
implementing and evaluating strategies directly and early.  

 Create strategic units  to be tasked with following up environmental changes internal and external and provide 
important information for managers in a timely manner so that they can manage their organizations strategies 
on the best. 

 Possession of information systems and effective channels of communication. To achieve effective 
communication between all parts of the organization, and with each other and the outside world, and in order 
to obtain the immediate knowledge of the events and circumstances. 

 Development and investment intellectual energies and creative abilities of the personnel, and encourage them 
to provide creative ideas and their expertise to serve the goals of the organization, and provide them with 
opportunities to test their ideas. 

 Provide material support to organizations and moral position to exercise effective method of legislators, 
strategy, and the emphasis on the application of modern concepts of strategic  marketing management in all 
organizations, including tourism and service sectors. 

 Support the establishment of specialized consulting firms to provide services related to strategic management 
in a timely and cost effective. 

 Remove the obstacles and design strategies, including: 
- unfair competition for organizations: if the competition was unfair whatever the planned realization 

has no facts were not into account, in order to speed up events that should be a national body 
governing the competition. 

- bureaucratic procedures (not only the appropriate): If the decision is subject to bureaucratic 
procedures at the time that you need when the organization to make a decision quickly, this may 
affect the proper functioning. 

 
Finally - Universal recommendations of the research on all public and private tourism and service organizations:  
The interest in the implementation of modern concepts of strategic marketing management in the Libyan state. 
 
Conclusion  
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In general,  tourism sector is very important  to boosting the development and growth of the economy, promoting 
investment and productivity and economic development. Libyan tourism institutions  are still unexpectedly unable to 
completely implement the modern strategic marketing management. Therefore, it was necessary to explain that the 
tourism sector plays an important role in economic support or plays an important role in achieving economic growth.  
We can say at the end of this study that the modern concepts of strategic marketing management do not apply enough 
on public institutions in Libya and, in particular, tourism institutions and the General Authority for Tourism. It  is due 
to  the senior management of the state where the decisions and laws are issued without examination and without 
planning to see if they will check the requested or not. Also, the government institutions working in Libya in the 
period before the revolution of February 17 suffers from several defects, and that leaders of these institutions are 
assigned on the degree of their loyalty to the ruler of any head of state, creating a kind of chaos and administrative 
fraud and bribery, not to mention the lack of productive thing which put Libya among the ten countries the first where 
there is corruption. The Thesis reveal important aspect  that the State before the Revolution February 17 do not pay 
enough attention to human material, add to the administrative bureaucracy in terms of creating all of this 
administrative and financial problems suffered by Libya and are still suffering. 
February 17 revolution tried to put a new and solid foundations for the establishment of state institutions and choose 
the right man in the right place  through concerted efforts and patriotism in order to benefit from the experiences of 
others. That was the introduction of the concepts and principles of scientific management and the application of 
modern concepts of strategic marketing management and development of  international standards based on the criteria 
of total quality management, in order to put Libya in developed countries, under the leadership of people are familiar 
enough with the knowledge of strategic management, and that makes all members of the community appreciate the 
role of strategic marketing management in the success of modern organizations, whether governmental or private, 
including tourism sector. 
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Abstract- The purpose of the study was to identify and analyze the psychological interventions for preventing school failure in 

adolescents. The researcher adopted a survey research design that utilized both qualitative and quantitative approaches. The 

design enabled the researcher to determine the existence of relationship between the independent variable non retention of 

students and the dependent variables; preventing of school failure in adolescence. The target population consisted of students, 

school management and teachers. Research instruments included questionnaires, observation and interview schedule. Piloting 

was done as well to ascertain the reliability of instruments. The test- retest technique was used to estimate the degree 

(accuracy) to which same results could be obtained with repeated measure of the same. The data collected was analyzed using 

statistical package of social science (SPSS) and presented in pie charts, frequency distribution tables and percentages. On the 

strength of the findings and the subsequent conclusions drawn, the study recommends that psychological interventions measures 

for preventing school failure in adolescents should be included in the teachers training curriculum of study at both college and 

university as a unit to ensure that teachers get adequate knowledge to deal with school failure among adolescents in schools. 

 
Index Terms- Non-retention, Failure, Adolescents 

I. INTRODUCTION 

Many teens experience a time when keeping up with school work is difficult. These periods may last several weeks and may 

include social problems as well as a slide in academic performance. Research suggests that problems are more likely to occur 

during a transitional year, such as moving from elementary to middle school, or middle school to high school (Baker & Sansone, 

1990; Im, et. al,2013). Some adolescents are able to get through this time with minimal assistance from their parents or teachers. 

It may be enough for a parent to be available simply to listen and suggest coping strategies, provide a supportive home 

environment, and encourage the child's participation in school activities. However, when the difficulties last longer than a single 

grading period, or are linked to a long-term pattern of poor school performance or problematic behaviors, parents and teachers 

may need to intervene. 

The consequences of academic failure are not confined to adolescence or the actual period of formal schooling. Failure is an 

early indicator of potential dropout (Barington and Hendricks 1989; Martin, 1993) linking this behavior to larger patterns of social 

inequality. In addition, one study found that academic failure is a major determinant of status attainment and adult well – 

being(Kaplan, Peck and Kaplan, 1997).Low –performing students are less likely to graduate from high school and less likely to 
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go to college than other students; subsequently ,high school dropouts,even those who obtain a General  Equivalency Degree 

have substantially lower adulthood wages than do high school or college graduates (American Council  on Education 2001 

;Cameron and Heckman 1993) . In Tanzania, secondary school performance showed a sharp decline in 2010, with barely 50% 

of students passing the form four Certificate of Secondary Education Examination a 30% of drop from the 2009 pass rate. These 

results stress the urgent need to improve the quality of teaching and learning in Tanzania schools. The National Examinations 

Council of Tanzania (NECTA) recognizes that examination failure represents a significant waste of national and household 

income and resources which must be addressed. 

 

Research from the Kenya Institute for public Research and Analysis (Kippra) shows that the survival rate from class one to form 

four is below 20% while those who survive from class one to university from class one to university is 1.69%.This means few 

adolescents attain tertiary education where skills are developed, despite the huge resources spent on education. Education at 

secondary school or teen level is supposed to be the foundation towards higher knowledge in college or tertiary education. It is 

an investment as well as an instrument that can be used to achieve a more rapid economic, social, political, technological, 

scientific and cultural development in the country. The National Policy on Education, (2004) stipulated that secondary Education 

is an instrument for national development that fosters the worth and development of the individual for further education and 

development, general development of the society and equality of educational opportunities. 

 

II. LITERATURE REVIEW 

Research shows that the practice of having students repeat a grade has negative educational consequences, such as increasing 

their chances of dropping out of school (U.S. Department of education, 1997). According to the American Federation of 

Teachers (1997), a majority of teachers reported that they had promoted unprepared students in the past year. The ideas behind 

grade promotion are intended to assist low achieving students by allowing them to stay on a course with their peers throughout 

their education (Picklo and Chistenson, 2005). In a longitudinal study (Livingston and Livingston, 2002) cases can be made 

against passing legislation to ban grade promotion. Many administrators and teachers feels that the success on standardized 

tests should not determine if student will be able to continue on to the next chapter on school lives. The failing of standardized 

tests and reliability on whether or not a student is successful discourages students from making even a little bit of progress 

towards graduation. Many schools districts do not necessarily ban social promotion; rather look for ways that social promotion 

helps student succeed in life and school. 

Not all grade promotion is due to poor grades. Some grade promotion is pursued due to the inability of the students. Many 

students learn from social situations. The greatest lesson some students learn is how to interact with their peers. Causing a 

student to repeat the same class again with a new group of student does not allow this student a chance to grow with the group 

they began with in school. The question is do the benefits of grade promotion outweighs the consequences to the academic 

achievement after being gradely promoted? According to study (Jimerson, Pletcher&Gradon, 2006) students who are gravely 
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promoted tend to have fewer negative consequences within their education than students who are retained to retake a class or 

grade level again. This method can cause fewer dropouts from students who are grade promoted than otherwise would be seen. 

Grade promotion can be an attractive option for students who cannot and will not be able to meet with the standards of average 

students. Grade promotion keeps one thing constant in life of a student who cannot already achieve the same. It causes a 

student to stay with the peers so they feel more connected with a group of students they started school with and not to feel like 

the only one who cannot pass tests to move on to the next level of their education. A child in this state could benefit and learn 

from the other children of the same age group if placed in the same environment with them. Many times even the most well 

trained teachers may not be able to get certain concepts over the fastest learning students but another child could reason in a 

different way that can prove to be more understandable. It is with this in mind that many schools have implemented grade 

promotion. 

A 2003 study by the National Association of School Psychologists showed disturbing information about grade promotion versus 

retention. The study showed that when students are retained, it not only hurts their self –esteem. But causes them to behave 

poorly, continue to achieve poor academic results and struggle through adolescence and into adulthood. The study also showed 

that students who were retained at lower levels of school were more likely to drop out of high school than those who were 

promoted. Grade promotion may ease this problem. This research were mainly done in America which is a far well developed 

country hence the need to research more in a Kenyan set up so that its benefits can be brought to full realization. 

III. RESEARCH METHODOLOGY 
Research Design 
The study adopted a descriptive survey design to explore psychological interventions for preventing school failure in adolescents.  

Both qualitative and quantitative approaches were used   since there is no one method, which is adequate in looking for solutions 

to problems. Yilmax, (2013) pointed out that a mixture of qualitative and quantitative designs seems appropriate since 

educational issues have both aspects. 

 
Study Area 
The research or study was done   at secondary’s school in Muhoroni division of Nyando district in Kisumu County in Kenya.  The 

schools in this division are either mixed day or mixed boarding or single sex school that is either day or boarding.  Most of the 

teachers in these schools have been posted by the government although there are a few who have been employed by the board 

of governors. 

 
Target Population  
The target group constitutes of teachers, school management, parents and students at secondary’s school in Muhoroni division. 

Muhoroni division has got twenty four secondary schools in total and the researcher carried out his study in six schools. 
 
Data Collection Instruments 
The study used questionnaires, observation schedules and interview guides for collecting data. Kothari (2003) states that 

primary and secondary data as well as qualitative and quantitative data are collected.  

 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8380
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              724 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8380    www.ijsrp.org 

 
 
 
Data Analysis  
Descriptive statistics including percentages and frequencies were used to analyse data.  Data was presented in pie charts and tables. 
Qualitative data was analyzed thematically and the interviews were used to compare and contrast the findings from the questionnaires 
and there after descriptive discussion was given for the same. 
 
Ethical Considerations  
The participants were informed that the information was for academic research findings and no undesirable person was to access 

the questionnaire. The subjects were also told not to write their names anywhere. This protected the subjects form 

embarrassment from the public. The subjects were requested to participate in the research voluntarily. Protocol was observed by 

following the chain of command in respective schools. 

 

IV. RESULTS  

Results on availability and adequacy of non-retention as a psychological measure to prevent adolescence failure in school, 50% 

stated that it is very good while 50% said that it was good. On the other hand, teachers responded on the adequacy and 

availability of non-retention as psychological interventions for preventing school failure in adolescence as not available (46.67%), 

available but not efficient (40%) and available and efficient (13.33%). 

Table 1: Principals' and teacher's response on non-retention as a psychological measure’s adequacy and efficiency 

 Principal Response  Teacher Response 

Very Good 50% not available 46.67% 

Good 50% available but not efficient 40.00% 

Not good 0 available and efficient 13.33% 

Fair 0   
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Figure 1: Teachers' response on the availability and Effectiveness of non-retention measures within their schools 

Cultivating Relationships towards non-retention  
An inquiry was made on Cultivating Relationships as a non-retention measure to help in preventing school failure in adolescents, 
respondents results were; that 33.33 % of the principals were neutral and an equal number were in agreement and an equal number in 
strong agreement .Most of the teachers (48.57%) strongly agree and others in agreement (34.29%) with cultivating relationships as a 
measure towards non-retention. Most of the students (24.6%) are neutral about this measure while an almost equal number are either 
in agreement (20.63%) or disagree (21.43%) with this measure. 
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Figure 2: Cultivating relationships towards Non-retention 

Making learning relevant as a measure towards non-retention  
The study also attempted to investigate Making Learning Relevant as a measure towards non-retention. This measure was very 
popular among the respondents with 33.33% of principals in strong agreement while 50% were in agreement, 44.44 % of teachers 
were in strong agreement and an equal number in agreement with this measure and 37.30% of the students were in strong agreement 
with 20.63% in agreement with this psychological measure towards non-retention.  

 

Table 2: Making Learning Relevant as a measure towards non-retention 

Rating Principals’ Response Teachers’ Response Students’ Response 
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Strongly disagree 16.67% 0.00% 16.67% 

disagree 0.00% 2.78% 12.70% 

neutral 0.00% 8.33% 12.70% 

agree 50.00% 44.44% 20.63% 

Strongly agree 33.33% 44.44% 37.30% 

 
 

Developing a Community Plan for students as a non-retention psychological measure 
When asked about respondents rating on Developing a Community Plan for students as a non-retention psychological measure, quite a 
number of students were for this measure with 38.89% of them in strong agreement and almost equal number of teachers in strong 
agreement (33.33%). Very few principals were in strong agreement with these measures (16.67%) while an equal number were neutral 
about this measure. Most of the principals seemed to agree with developing a community plan for students as a psychological measure 
(66.67%) but it was clearly not as popular among them as it was among students with almost twice as many students in strong 
agreement as principals. 

 

Table 3: Developing a Community Plan for students as a non-retention psychological measure 

Rating Principals’ Response Teachers’ Response Students’ Response 

Strongly disagree 0.00% 0.00% 7.94% 

disagree 0.00% 5.56% 7.94% 

neutral 16.67% 8.33% 10.32% 

agree 66.67% 52.78% 34.92% 

Strongly agree 16.67% 33.33% 38.89% 

 

Adoption of Student-centered Funding model as a non-retention Psychological measure  
The study further inquired the adoption of a student-centred funding model as non-retention psychological measure, 28.80% of the 
students strongly agreed with this measure with an almost equal number being neutral (27.20%) and 20.80% in agreement. 

Table 4: Adoption of Student-cantered Funding model as a non-retention Psychological measure 

Rating 
Students’ Response 

Strongly disagree 
8.80% 

Disagree 
14.40% 
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Neutral 
27.20% 

Agree 
20.80% 

Strongly agree 
28.80% 

 
 
 
 
 

V. CONCLUSION AND RECOMMENDATIONS  

From the results of the findings, it was concluded that majority of the respondents did not like the idea of students repeating 

classes’. They however admitted school failure among adolescence is a big challenge.  

The study therefore recommended that teachers and parents and other stake holders need to avoid making students repeat a 

class and instead promote the learners and give them remedial lessons to catch up with the others 
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Abstract: Although the routine diagnostic procedure of malaria does not involve assessing liver chemistry in the above disease, 
morbidity and mortality are mostly due to complications arising from long standing liver dysfunctions. This study investigated the 
biochemical indices of liver function in individuals infected with malaria and compared their results with healthy group (age and 
sex-matched).  
200 patients (age:1- 50 years) were enrolled from a tertiary health institution in Jalingo, Taraba state Nigeria. A hundred age and 
sex matched apparently healthy individuals from the same geographical location were selected as control. Examination of a thick 
blood film stained with Giemsa was done to confirm the presence of Plasmodium in patients and its absence in controls. The in 
vitro determination of the plasma activities of aspartate transaminase (AST), alanine transaminase (ALT), alkaline phosphatase 
(ALP), and plasma total and conjugated bilirubin was performed with Randox reagent using standard methods. Data obtained 
were statistically analyzed using Student’s t-test and Spearman correlation where P < 0.05 was considered significant.  
There was a positive relationship between the enzyme activities and the level of parasitaemia (p<0.05). Derangement in the AST 
(17.25± 6.74 IU/L), ALT (13.43± 3.78 IU/L), total bilirubin (19.91± 3.79 IU/L) and conjugated bilirubin (6.40± 2.38 IU/L) levels 
for the infected subjects were higher when compared with the controls AST: 9.67± 1.53 IU/L, ALT: 5.52± 1.09 IU/L, total 
bilirubin: 4.65± 0.25 IU/L and conjugated bilirubin: 2.78± 0.22 IU/L (p< 0.05). The serum level of ALP did not increase in both 
test and controls. There was no statistical difference in the derangement level in both male and female victims across all age 
groups (p> 0.05). 
Abnormal biochemical indices of liver functions observed in malaria patients does not conclusively imply liver disease; it could 
be as a result of intravascular haemolysis.  
 
Keywords:, Malaria, Bilirubin, Liver enzymes, Plasmodium. 
 

INTRODUCTION 

Malaria is a mosquito-borne infectious disease of humans and other animals caused by parasitic protozoans (a group of 

single-celled microorganisms) belonging to the genus Plasmodium. This is mainly transmitted by the bite of infected female 

Anopheles mosquitoes (WHO, 2014). In humans, malaria is caused by five (5) species of the parasites, Plasmodium falciparum, 

Plasmodium vivax, Plasmodium ovale, Plasmodium malariae, and rarely Plasmodium knowlesi (Mueller et al., 2007). P. 

faliparum is the most common cause (about 80%) of all malaria cases. The attitude of the people in the community and lack of 

basic infrastructural facilities may be responsible for the rampant prevalence of malaria infections. Malaria can be transmitted by 

three (3) known ways; vector transmission, blood transfusion and congenital transmission (Onyesom and Onyemakonor, 2011). 

The risk of the disease can be reduced by preventing mosquito bites using mosquito nets and insect repellents, or with mosquito-

control measures such as spraying insecticides and draining standing water (Caraballo, 2014). The parasite interferes with 3 major 

organs in the body, namely: the brain, kidney and the liver (Dzeing-Ella et al., 2010). The severe manifestations often present 

clinically as cerebral malaria, pulmonary oedema, acute kidney injury, hypoglycaemia, lactic acidosis, anaemia and liver 

involvement (White, 1996). Malaria has been implicated as one of the factors responsible for human renal and hepatic 
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dysfunction in malaria endemic countries (Mishra et al., 2003; Sharma et al., 2004; Ogbadoyi et al., 2009). WHO estimates that 

in 2010 there were 219 million cases of malaria resulting in 660,000 deaths (WHO, 2012). In Sub-Saharan Africa, maternal 

malaria infection figure up to 200,000 estimated infant deaths yearly (Hartman et al., 2010). According to the WHO and 

UNICEF, deaths attributable to malaria in 2015 were reduced by 60% from a 2000 estimate of 985,000, largely due to the 

widespread use of insecticide-treated nets and artemisinin-based combination therapies. Efforts at decreasing the disease in Africa 

since the turn of millennium have been partially effective, with rates of the disease dropping by an estimated forty percent (40%) 

on the continent (Bhatt et al., 2015).  

The liver is an important organ involved during the hepatic stage of the malaria parasite’s life cycle, where malaria sporozoites 

develop into merozoites. Liver dysfunction is a common complication that usually occurs in malaria infection. Some studies have 

reported a sudden increase in liver enzymes in malaria infected individuals as an indication of liver dysfunction (Jarike et al., 

2002; Onyesom and Onyemakonor, 2011). This could be as a result of the invasion of liver cells by the sporozoite during malaria 

parasite life cycle (Onyesom, 2012).The changes caused in the hepatic cell by sporozoite can lead to the leakage of parenchymal 

and membranous enzymes of the liver into the circulatory system, which can be responsible for the increase in liver enzymes 

(Burtis and Ashwood, 2001). Liver is one of the important organs of the body. It plays a vital role for the proper function of the 

body. Liver enzyme tests are broadly defined as tests useful in the evaluation and treatment of patients with hepatic dysfunction. 

They also help to monitor therapy and assess prognosis. In clinical diagnosis, plasma activities of AST, ALT and ALP are useful 

diagnostic markers of liver diseases. As a result of high level of complications and death of children due to malaria infection, 

there is need to evaluate the extent of  hepatic dysfunctions in malaria cases so that there will be proper management of malaria 

infection and its associated complications (Ogbadoyi and Tsado, 2009). 

AST is abundant in the liver, cardiac muscle, skeletal muscle and erythrocytes, relative to ALT while bilirubin is a breakdown 

product of haemoglobin metabolism (Renze et al., 2008). ALP is a useful diagnostic marker of liver diseases. Raised plasma 

activities of AST and elevated plasma level of unconjugated bilirubin could be as a result of liver disease as well as haemolysis of 

red blood cells. This study was aimed to determine if there would be any increase in plasma activities of liver enzymes and 

plasma level of bilirubin in patients presenting with malaria and to compare the findings of these parameters with those from age- 

and sex- matched apparently healthy individuals.  

Materials and Methods  

The study was carried out in Jalingo Local Government Area of Taraba State and majority of the population include; Civil 

Servants, Traders, Transporters and Farmers. Jalingo Local Government Areas have tropical continental type of climate 

characterized by well- marked wet and dry season.  

Subjects 

200 malaria infected patients and 100 apparently healthy individuals (controls) were recruited which included both children and 

adult aged 1 to 50 years including males and  females at Jalingo, Taraba state, Nigeria. During the period of the investigation, 

subjects were differentially diagnosed not to have superimposed infections or clinically significant renal and hepatic conditions.   

Sample collection and analysis  

Blood samples (5mL) were collected by venepuncture into EDTA and plain containers. A drop of the whole blood was used for 

microscopic examination of malaria parasite by thick blood film and was stained with 10% Giemsa solution. The sample in the 

plain container was spun to obtain serum for the determination of plasma activities of aspartate transaminase (AST), alanine 
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transaminase (ALT), alkaline phosphatase (ALP), as well as plasma bilirubin concentration. Randox Enzymatic Kit was used for 

the in vitro determination of the plasma activities of ALT and AST using the Colorimetric method of Reitman and Frankel. 

Randox Enzymatic Kit was used for the in vitro determination of plasma activities of ALP, using the Colorimetric method of 

Bessey et al. (1946). Plasma total and conjugated bilirubin concentrations were determined using the Jendrassik-Grof method 

(1938). 

 

Statistical Analysis  

Statistical analysis was done using the statistical package for Social Science (SPSS 23) for windows software. Comparative 

analysis of level of enzymes and bilirubin in malaria infected and control were tested using Student´s t-test (p≤ 0.05). A P value 

of ≤ 0.05 was taken as significant. 

Results  

Table 1 depicts the comparison of some liver enzymes: AST, ALT, ALP and Bilirubin (TB and CB) levels among 

malaria positive patient and control. All the controls (100) had normal levels for AST- 100(100%), ALT- 100(100%), ALP- 

100(100%), TB- 100(100%) and CB- 100(100%) while there were variations in malaria positive patients which showed some 

derangement in the level of enzymes and bilirubin.  

Out of the 200 malaria positive patients, AST (n= 134; 67.0%), ALT(n= 82; 41.0%), TB(n= 181; 90.5%) and CB(n= 176; 88.0%) 

showed deranged levels except ALP that recorded(n= 0; 0.0%) for deranged level. Statistical analysis showed that there was a 

significant difference in the levels of the enzymes (AST, ALT) and bilirubin(TB, CB) among malaria positive patients and control 

(P< 0.05). 

 

TABLE 1: Comparison of AST, ALT, ALP and Bilirubin (TB and CB) levels among malaria positive patients and controls 

in Jalingo ,Taraba State.          

Parameters       Malaria Positive (%) 

             N = 200 

            Control (%) 

             N = 100 

P Value 

 Normal 

 

Deranged  Normal 

 

Deranged   

AST  66 (33.0%) 134 (67.0%) 100 (100%) 0 (0.0%) 0.000* 

ALT 

ALP 

118 (59.0%) 

200 (100%) 

82 (41.0%) 

  0 (0.0%) 

100 (100%) 

100 (100%) 

0 (0.0%) 

0 (0.0%) 

0.006* 

TB  19 (9.5%) 181 (90.5%) 100 (100%) 0 (0.0%) 0.012* 

CB  24 (12.0%) 176 (88.0%) 100 (100%) 0 (0.0%) 0.013* 

*= significant, N= number examined.  

Table 2a compares enzymes and bilirubin levels among male control and male malaria positive patients.  

All the male control (n= 57; 100%) each recorded normal levels for AST, ALT, TB and CB while there was no record (n= 0; 0%) 

of deranged level for the enzymes (AST and ALT) and bilirubin (TB and CB). 

Out of 104 malaria positive males patients, (n= 27, 26%) were normal and (n=77; 74.0%) deranged. For AST, (n= 31; 29.8%) 

were normal and (n=73; 70.2%) deranged for ALT, while TB and CB recorded (n= 11; 10.6%) for normal and deranged (n= 93; 

89.4%) each respectively. There were variations in the deranged levels of enzyme and bilirubin  recorded for male patients 
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positive with malaria. The statistical analysis showed that there was a significant difference in levels of enzymes and bilirubin 

among the male control and that of their malaria positive counterparts (P< 0.05).  

Table 2b compares enzymes and bilirubin levels among female control and female malaria positive patients.  

All the female control (n=43; 100%) each recorded normal levels for AST, ALT, TB and CB while there was no record (n= 0; 

0%) of deranged level for the enzymes (AST and ALT) and bilirubin (TB and CB). There were variations in the deranged levels 

of enzymes and that of bilirubin as recorded for the female malaria positive patients. Out of 96 females malaria positive 

patients,(n= 39; 40.6%) were normal and (n= 57; 59.4%) deranged for AST, (n= 65; 67.7%)were normal and (n= 31; 32.3%) 

deranged for ALT, (n= 8; 8.3%) were normal and (n= 88; 91.7%) deranged for TB and (n= 13; 13.5%) were normal while (n= 83; 

86.5%) showed deranged levels for CB. The statistical analysis showed that there was a significant difference in the level of 

enzymes and bilirubin among female control and female malaria positive patients (P< 0.05). 

 

TABLE 2a: Comparison of the levels of Enzymes and Bilirubin among male control and male  malaria infected patients 

Jalingo, Taraba State. 

Parameters           Control 

           N= 57 

Malaria Positive 

         N= 104 

P – value 

 Normal Deranged Normal Deranged  

AST 57 (100%) 0 (0%) 27 (26.0%) 77 (74.0%) 0.000* 

ALT 57 (100%) 0 (0%) 31 (29.8%) 73 (70.2%) 0.004* 

TB 57 (100%) 0 (0%) 11 (10.6%) 93 (89.4%) 0.010* 

CB 57 (100%) 0 (0%) 11 (10.6%) 93 (89.4%) 0.012* 

*= significant. 
TABLE 2b: Comparison of levels of enzymes and bilirubin among female control and female malaria infected patients in 

Jalingo, Taraba State. 

Parameters             Control 

             N= 43 

Malaria Positive 

              N= 96 

P – value 

 Normal Deranged Normal Deranged  

AST 43 (100%) 0 (0%) 39 (40.6%) 57 (59.4%) 0.001* 

ALT 43 (100%) 0 (0%) 65 (67.7%) 31 (32.3%) 0.003* 

TB 43(100%) 0 (0%) 8 (8.3%) 88 (91.7%) 0.002* 

CB 43(100%) 0 (0%) 13 (13.5%) 83 (86.5%) 0.012* 

*= significant  

 

Table 2c compares enzymes and bilirubin levels among male and female malaria positive patients. 

Out of 104 males, AST recorded (n= 27; 26%) as normal and (n= 77; 74%) as deranged, ALT recorded (n= 53; 51%) as normal 

and (n= 51; 49%) as deranged. TB and CB recorded normal (n= 11; 10.6%) and deranged (n= 93; 89.4%) each respectively.   

96 females were examined out of which (n=39; 40.6%) were normal and (n=57; 59.4%) were deranged for AST; (n=65; 67.7%) 

normal and (n=31; 32.3%) deranged for ALT; (n= 8; 8.3%) normal and (n=88; 91.7%) deranged for TB; (n=13; 13.5%) normal 

and (n=83; 86.5%) were deranged for CB. Statistical analysis showed that there was no significant difference between male and 

female with regards to changes in enzymes and bilirubin levels among malaria positive patients (P> 0.05). 
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TABLE 2c: Comparison of levels of enzymes and bilirubin among male and female malaria positive patients in Jalingo, 

Taraba State. 

Gende
r 

Number 
examined 

             AST  ALT TB    CB 
Normal  Deranged Normal  Deranged Normal  Deranged Normal            

Deranged 
Male 104 27(26%) 77 (74%) 53(51%) 51(49%) 11 (10.6%) 93(89.4%

) 
 11 
(10.6%) 

       
93(89.4%) 

 
Femal
e 

 
96 

 
39(40.6%
) 

 
57(59.4%
) 
 

 
65(67.7%
) 

 
31(32.3%
) 
 

 
8 (8.3%) 

 
88(91.7%
) 

 
13(13.5%) 

        
83(86.5%) 

Total 200 66                134 118               82 19                   181 24                          176 

 
P 
value 

  
0.101 

  
0.101 

  
0.769 

  
0.302 

 

 

 

DISCUSSION 

Analysis of some biochemical parameters are important instruments in disease detection, prompt diagnosis and intervention 

especially in endemic diseases like malaria. 

The result showed a significant difference (P < 0.05) between the levels of AST, ALT and Bilirubin (Total and Conjugated) in 

malaria infected patients when compared with the non malaria infected (control) group. The increase in the serum levels of the 

transaminases (AST and ALT) especially in the severe (+++) malaria infected patients when compared with the non  infected 

malaria  control patients in this study showed that malaria parasite infection may be responsible for the increase in the liver 

enzymes and bilirubin levels. In this study, the observed derangement in AST and ALT levels could be attributed to the 

destruction of erythrocytes during the induced intravascular haemolysis of parasitized red cells and haemolysis of non-parasitized 

red cells by the erythrocytic stage of the Plasmodium parasite where merozoites caused the destruction of the infected red blood 

cells prior to their differentiations into male and female gametocytes leading to significant alterations in host cell physiology and 

morphology. Most of the mild (+) and moderately (++) malaria infected patients were not affected as regards to their enzyme 

levels. These transaminases (AST and ALT) are marker enzymes for liver toxicity especially ALT which is more specific to the 

liver. The liver being the major site of drug metabolism, most of the patients on anti malaria drugs or any forms of medication 

were excluded as higher increase in the level of these enzymes can result due to anti malaria drugs or any other medication as 

reported by Ogbadoyi and Tsado (2009). Elevated aminotransferases (AST and ALT) levels are commonly associated with 

compromised hepatic integrity where increase in ALT is far higher than AST while in intravascular haemolysis of the red blood 

cells, AST levels is  higher than ALT as previously reported by Nsiah et al. (2011). Several studies stated more than five times 

(5x) increase in the level of all the serum liver enzymes in malaria patients which is an indication of liver damage (Anyasor and 

Olorunsogo, 2011; Onyesom and Onyemakonor, 2011). This present study however is inconsistence with the above fact as the 

increase in only AST and ALT levels observed were moderate especially in the severe (+++) malaria infected patients with more 

increase in AST than ALT. This finding is similar to the study conducted in Ondo by Olusegun (2015) who reported an increase 

in only AST and ALT level in severe malaria patients when compared with control groups. This could be due to induced 

intravascular haemolysis of parasitized red cells by Plasmodium and haemolysis of non-parasitized red cells by the erythrocytic 

stage of the parasite. This report is also in line with the previous studies done in India by Anurag et al. (2013) and Shikhare et al. 

(2017), who separately showed that Plasmodium infection may be responsible for the increase in the liver enzymes (AST and 

ALT).  

In a study done by Uzuegbu et al. (2010) in Lagos State South West Nigeria on liver function test markers assayed in 230 

patients, age range: 0-50 years, presenting with malaria infection,  it was observed that the values for liver function profiles AST, 
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ALT and ALP among patients with the malaria were elevated when compared with those without infection. Also previous studies 

done by Anand et al. (1992) and Kausar et al. (2010), have documented liver dysfunction in Plasmodium malaria infection with 

increase in all the three enzymes (AST, ALT and ALP). They stated that the increase in these liver enzymes in malaria positive 

patients could be due to leakage of these enzymes from the liver as a result of damages to liver cell during the hepatic or liver 

stage of the life cycle of the malaria parasite. This study however is in contrast with Shikhare et al. (2017), who stated that the 

impairment of hepatic function is common in severe malaria. Acute malaria also badly affects the function of cytochrome P450 

microsomal enzymes which is involved in detoxification reaction.  

The ALP level were slightly higher in the control non infected group than in the severe and mild groups but it was not significant 

as both the levels in malaria infected patients and the non malaria infected control groups were still within the normal range. 

Deranged level of ALP is most commonly caused by liver diseases such as cholestasis, cirrhosis and bone disorders. ALP is 

present in the white blood cells and the observed increase in AST and ALT in this study could be attributed to the destruction of 

erythrocytes. During the induced intravascular haemolysis of parasitized red cells and haemolysis of non-parasitized red cells 

which did not affect the level of ALP as this enzyme is not affected by haemolysis which is in line with the studies of Lippi et. al. 

(2006) and Mehmet et. al. (2011) who reported a normal level of ALP in both in vivo and in vitro haemolysis.   

 In this study, the derangement in the level of bilirubin both Total and Conjugated in malaria infected patients were 90.5% and 

88% respectively which showed a significant difference (P< 0.05) when compared with the non malaria infected (control) group. 

This increase in the level of Total and Conjugated bilirubin among malaria infected patients may be due to intravascular 

haemolysis which might have been caused by the destruction of the infected red blood cells at the erythrocytic stage by the 

merozoites prior to their differentiation into male and female gametocytes leading to significant alterations in host cell physiology 

and morphology. This is supported by the work of Sharma et al. (2012) and Whitten et al. (2010), who stated that the cause of 

elevated bilirubin is due to intravascular hemolysis caused by the destruction of infected red blood cells by merozoites. It is also 

in line with the work of Anand and Puri (2005), who reported that hepatic dysfunction in malaria infection, does not appear to be 

due to direct inflammation of hepatocytes but due to failure of bilirubin excretion in the liver which have accumulated due to 

increased destruction of red blood cells when the parasite densityis high. This is so since large numbers of erythrocytes are 

infected and they are eventually destroyed by the spleen. The resulting haemolytic anaemia from this destruction also lead to 

increased plasma level of bilirubin without any significant elevation of the liver enzymes. 

A similar observation has been made by Abro et al. (2009) who noted that usually rise in bilirubin TB and CB in malarial 

infection is mainly due to hemolysis of parasitized and non parasitized red blood cells. 

 

Gender as determinant in levels of enzyme / bilirubin among malaria positive patients. In this study, out of the 200 malaria 

infected patients, 52% were males and 48% females. This could be due to the fact that males expose themselves more than 

females to infected mosquitoes with Plasmodium especially during the hot weather. At such times, they tend to move about bare-

bodied and expose themselves more to mosquito bites than the females. The derangement in enzyme levels and bilirubin were 

also significantly higher in malaria infected males and females as compared to their respective controls (p<0.05). There was 

however no significant difference (p>0.05) in the enzyme activities in both male and female malaria patients which showed that 

the effect of malaria infection on the enzymes was not gender specific. As soon as the parasite invades the body its pathogenesis 

sets in irrespective of sex and this is independent of the infection rate. This agrees with the previous study of Uzoegwu and 

Onourah (2003), who reported 51.1% in males and 41.4% in females in their work on malaria infected patients. Dhariyal et. al. 

(2016) also reported (62.5%) males against (37.5%) females out of total of 80 malaria positive patients. They all reported that 

derangement in enzymes and bilirubin were non gender specific. Therefore sex does not determine the level of these parameters 

in the malaria infected patients. This study disagrees with the reports of Ignatius et al. (2008) and Onyesom and Onyemakonor 
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(2011) who stated that males were affected more than females. It is probable that in this part of Nigeria were the current study 

was conducted; the degree of exposure of males and females may be the same to infected mosquitoes.   

  

Conclusion  

Malaria is a disease whose pathogenesis comes in different ways without any specific clinical presentation. The findings of this 

study revealed that the derangement in the levels of serum AST, ALT and bilirubin (Total and Conjugated) observed in malaria 

positive patients does not conclusively imply liver disease. This could be as a result of Plasmodium induced intravascular 

haemolysis. It is also important that liver enzymes and bilirubin be assessed and impairment properly managed in the course of 

malaria treatment to prevent complications  and also post treatment analysis of these enzymes for comparison to fully clarify the 

involvement of liver in malaria infections.  
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Abstract  Nigeria, since 1999 signaled the evolvement of religious based crises that later by 2002 experienced an exhibition of 
elements of terrorism by gunmen targeting and killing selected individuals mostly security agents. By 2009 the blossomed preaching 
of the founder of the wahabi based Islamic doctrine by Sheikh Mohammad Yusuf which stated with the name of al-shabab turned out 
to be a militarized religious group claiming establishment of sharia state in Maiduguri, by taking over authority with the use of force. 
Specifically in the latest days of July 2009, Maiduguri was turned a battle field between the Nigerian armed forces and the Boko 
Haram Islamic militant group. Though in 3 days hundreds of the Boko Haram militants were killed and the leader Mohammad Yusuf 
was apprehended and later killed by police, the war took a gorilla shape by mobilizing surviving members into dangerous groupings 
of including suicide missions and more organized invasion and bombings of public places. While a lot has been written on causes of 
religious crises in Nigeria, not much attention has been paid to the complication of issues related to Boko Haram, particularly various 
crimes committed from all directions in addition to the mother crime called Boko Haram insurgency. This paper is an attempt to fill 
that gap. Through the method of documentary analyses and obvious observations and interaction with the public, it was discovered 
that almost all stake holders committed one form of crime or the other. This is clear when a focus on Bama as main victim is taken as 
a case. Crimes were committed by Boko Haram insurgents through all forms of killing, destroying and above all terrorizing against 
freedom of worship and the rights NOT to worship as guaranteed by the 1999 constitution of federal republic of Nigeria. 
Notwithstanding, the military had their own share of the crime by instances of unethical operations by some members of the armed 
forces and other security agencies. Worse of all and ridiculous is the pretext of government officials by apparently indulging in 
corruption and unaccountability on the funds released to curtail the insurgency. Official corruption leads to perpetuation of the crime, 
unwarranted globalization of phenomenon to attract donations from the international community which was further shamelessly 
siphoned by same officials. To end this some recommendations were made accordingly. These include, United Nations should declare 
a fight against religious obligation (religion should NOT be compulsory anywhere) on population of any part of the world. United 
Nations should have a special court in all countries of the world to ensure the safety of non-religious groups and individuals, and 
adherents of the non-existence of God, spirit and associates. There should be strong plan to end religious propaganda by criminalizing 
public preaching of falsehood contrary to scientific facts and factual grounds. All nations must institute agencies that end preaching of 
falsehood and religious propaganda. Science education must be compulsory at all levels and philosophy behind science must be 
clearly designed. Anti-corruption and transparency must be adhered to by creating and instituting checks and balances at all levels. 
Independent Corrupt Practices and other related offences Commission (ICPC) must be checking the level of transparency of all 
ministries, departments and agencies and call to order all defaulters annually.  
 
 
Index Terms: Crime, Boko Haram, Sociology, Terrorism 
 

INTRODUCTION 
              Sociology is the scientific and systematic study of social behavior, its causes and consequences. This covers all forms of 

behaviors. Crime has been an exhibited behavior throughout history and most obviously with the colonialism that brought about 

complete change in social life of Nigerians which describable as successful generational mindset in human history. Ever before 

colonialism Africa experienced different forms of domination including the Atlantic and Trans-Saharan slave trade that impacted on 

the socio-economic and political lives of the population. Slave trades came up with negative economic consequences such as 

instituting of poverty on the population of Nigeria as well as planting of time bomb in forms of imposing new cultures particularly 

Islam and Christianity that undermined indigenous perfection and independent coordination of affairs. This created confusion among 
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the population resulting large killing of each other on falsehood and impressions brought about by the new conflicting religions which 

were forcefully imposed on the innocent populations.   

              Boko Haram is a religious based critical experience of some part of north eastern Nigeria from 2000 to date.  It evolved from 

existing socio-cultural and politico-economic realities of the Nigerian structure. Its philosophy is traced to the imposition of foreign 

religions and cultural domination by the Arabs against other populations.  Islam as a religion evolved from the city of Mecca and with 

all forms of challenges gained support and reached to other parts of the world including Nigeria.  However, it is very clear that Islam 

is predominantly an exhibition of Arab culture and domination. Islam was characterized by forceful imposition and threatening 

methodologies, coercion and paradoxically with some forms of diplomacy. This methodological operation must be characterized by 

all forms of crimes, particularly the murderous exhibition by the act of jihad. Since the invasion of Islam many have been killed in 

process of forceful conversion to Islam, and the threat to dominate other form of ideologies and religions particularly those 

indigenously evolved in Africa. Boko Haram was just a kind of reinforcement of the initial propaganda of the religion of Islam and its 

domination against other faiths. There were more killing, with the advent of Boko Haram by claiming that almost all people found as 

Muslims and non-Muslims were ignorant of the true philosophy of Islam and therefore the prevailing religious practice discovered by 

Boko Haram founders practiced in this locality as authentic Islamic doctrines were concluded as complete infidelity. Boko Haram 

evolved and claimed to re-educate and forcefully once again impose the true philosophy of Islam on the new generation. 

         It is upon this backdrop that this paper is an attempt to answer the following. What is a crime? What is Boko Haram? What are 

the crimes committed through Boko Haram? What are the sociological concerns resulting from Boko Haram crises? What is the way 

forward? 

 

CRIME 

          Crime is a human conduct that is visited with punishment as a result of its approval as unfit, misconduct or misbehavior by a 

universally undisputable law standard. Crime is determined by a law. The law that determines a crime must be of global standard.  

And the standard is undisputable and therefore cannot be ridiculed as violation of fundamental rights and freedom of human dignity 

by any court of law above its hierarchy. Crime is not committed if particular conduct is approved as lawful by international court of 

law. All the laws that violate international laws are null and void and therefore should be assessed at the various levels for their 

repeals in the context of laws for adjudication. 

            Laws criminalizing behaviors at local levels could be appealed in upper levels and finally at international court of laws. And a 

final verdict at international court of laws is a universal law though it can still be subjected to academic scrutiny and sanity for 

perfection concurrently. With this sorting, it is possible that a lot of conducts that have been most likely condemned as criminal 

behavior at particular levels are already criminalized by international laws and as such most of those condemned as criminals on those 

grounds are simply victims of legal fallacies who suffered for crimes that have not been committed or for conducts which are lawful 

but erroneously criminalized. 

         At least 2,000 women and girls have been abducted by Boko Haram since the start of 2014 and many have been forced into 

sexual slavery and trained to fight. Documents on multiple war crimes and crimes against humanity committed by Boko Haram, 

including the killing of at least 5,500 civilians, as it rampaged across north-east Nigeria during 2014 and early 2015. Men and women, 

boys and girls, Christians and Muslims, have been killed, abducted and brutalized by Boko Haram during a reign of terror which has 

affected millions. The 276 schoolgirls abducted from Chibok gained global attention with the help of the #BringBackOurGirls 

campaign. But the missing schoolgirls are only a small proportion of the women, girls, young men and boys abducted by Boko 

Haram.  Boko Haram would take the women and girls they abducted directly to camps in remote communities or to makeshift transits 
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camps such as one established in Ngoshe prison. From transit camps Boko Haram would move them to houses in towns and villages 

and indoctrinate them with their version of Islam in preparation for marriage (Adebayo, 2018).   

         Aisha, aged 19, was abducted from a friend’s wedding in September 2014 along with her sister, the bride and the bride’s sister. 

Boko Haram took them to a camp in Gullak, Adamawa state, home to approximately 100 abducted girls. One week later, Boko Haram 

forced the bride and the bride’s sister to marry their fighters. They also taught Aisha and the other women and girls how to fight and 

sent to operations sometimes to their villages. Aisha was also raped repeatedly, sometimes by groups of up to six fighters, during her 

three months of captivity. She also saw more than 50 people killed by Boko Haram, including her sister. Amnesty International 

documented at least 300 raids and attacks carried out by Boko Haram against civilians. During their attacks on towns, they would 

systematically target the military or police first, capturing arms and ammunition, before turning on the civilian population. They 

would shoot anyone trying to escape, rounding up and execute men of fighting age. Amnesty International has documented 38 cases 

of abduction by Boko Haram. It has gathered 77 testimonies on abductions, including with 31 eyewitnesses and with 28 women and 

girls who were abducted by Boko Haram and escaped (Adebayo, 2018).  

          Over 15,000 civilian non-combatants have been killed. Nearly 3m civilians are internally displaced or forced across borders as 

refugees. More than 6 billion Dollars have been expended in the war without end. Over 75% of children of school age are out of 

schools as most schools are either destroyed or closed (Obiagwu, 2018). 

 

BOKO HARAM 

         Boko is a hausa ward meaning school and Haram is an Arabic word meaning forbidden. Boko Haram jointly means school is 

forbidden or western education is forbidden. Boko Haram is joined with the concept kungiya in hausa meaning association. Kungiyan 

yan Boko Haram, Association of people who maintained that western education is forbidden. The Association of Boko Haram was 

founded by Mohammed Yusuf as a platform of mobilizing youth Muslims into a new form of perception to create an ideology that 

Sharia must be established and enforced in Nigeria and elsewhere of the word. Islam as a religion recognized the establishment of 

shariah where the state enforces the laws of the Quran and the Sunnah. Islam as a religion recognized only Islamic ideology and the 

adherents believed that it is the only perfect ideology that must be established and enforced globally.  

            Boko Haram, described as the third deadliest terror group by the Global Terrorism Index (Adebayo, 2018). In April 2016, their 

leader announced its affiliation to ISIS, making it more political. They are receiving ISIS assistance that has increased their capacity 

to roll out propaganda messages, and monitor movements of Nigerian military and civilian populations. They recruit children as 

young as 8 years and psycho-drill them into suicide bombers, with capacity to monitor their movements when being trained or sent on 

terror missions. The rate of child soldiers engaged in combat in the northeast for Boko Haram is higher than any other armed group in 

human history. The sophistication of Boko Haram’s armory, and the precision of their attacks on targets when they strike, suggest 

considerable military professionalism, which smack of mercenary support (Obiagwu, 2018). 

             In 2002 the group, which may have existed since the late 1990s, organizes under the Muslim cleric Mohammed Yusuf. In 

December 2003 the first known attack by Boko Haram took place by roughly 200 militants, who attack multiple police stations in the 

state of Yobe. In July 2009 the Boko Haram uprising begins in Bauchi and spreads to the states of Borno, Kano and Yobe. The 

militant group kills scores of police officers. A joint military task force responds, leaving more than 700 Boko Haram members dead 

and its operational mosque destroyed. The uprising ends when police capture Yusuf. In September 7, 2010 in the state of Bauchi, 50 

Boko Haram militants attack a prison, killing five people and releasing more than 700 inmates. August 26, 2011 Boko Haram attacks 

the United Nations compound in Abuja. A car bomb kills 23 people and injures more than 75 others (Obiagwu). 
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             In January 2012 a newly formed splinter group, known as Ansaru, announces Abu Usmatul Al-Ansari as its leader.  January 

20, 2012 more than 200 people are killed when Boko Haram launches coordinated attacks targeting police, military, a prison and other 

targets in the city of Kano, Kano State. February 19, 2013 militants alleging to be Boko Haram kidnap a French family of seven in a 

national park in northern Cameroon. April 19, 2013 Boko Haram battles with multinational security forces from Niger, Nigeria and 

Chad in the city of Baga in Borno State, leaving nearly 200 people dead, including many civilians. June 4, 2013 Jonathan approves 

the proscription of  Boko Haram and splinter group Ansaru as terrorist organizations. June 2013 Boko Haram targets churches in 

various states on three Sundays in a row, leaving more than 50 people dead. September 17, 2013 Boko Haram gunmen dress in 

military uniforms and stage a fake checkpoint near Benisheik in Borno, burning vehicles and executing travelers, leaving at least 143 

people dead. November 13, 2013 the US State Department adds Boko Haram and Ansaru to its list of terrorist organizations.  January 

26, 2014 at least 45 are killed in a market in Kawuri in Borno after Boko Haram militants open fire.  May 21, 2014 the White House 

announces that the United States has sent 80 troops to Chad to help search for the kidnapped schoolgirls. May 22, 2014 the UN 

Security Council adds Boko Haram to its sanctions list. June 3-4, 2014 hundreds of people are killed in raids by Boko Haram Islamic 

militants in the state of Borno, with some sources putting the death toll at 400 to 500. October 16, 2014 the Nigerian government 

announces it has reached a ceasefire agreement with the Islamic terror group that includes the promised release of more than 200 

kidnapped schoolgirls. November 1, 2014 in a video, the group's leader denies the Nigerian government's claim of a ceasefire. January 

3, 2015 multi-day raid begins, where hundreds of Boko Haram gunmen seize the town of Baga and neighboring villages in northern 

Nigeria, as well as a multinational military base, leaving bodies scattered everywhere and as many as 2,000 people feared dead. 

March 7, 2015 in an audio message purportedly from Shekau, Boko Haram pledges allegiance to ISIS, the Islamic militant group 

which controls areas of Iraq and Syria (Obiagwu, 2018). 

            Boko Haram is named "Wilayat Gharb Afriqiyya" which means the Islamic State of West Africa. March 12, 2015 in an audio 

message purportedly from an ISIS spokesman, the group announces that the caliphate has expanded to western Africa and that ISIS 

leader Abu Bakr al-Baghdadi has accepted Boko Haram's pledge of allegiance. On the same day, ISIS blows up the Iraqi army 

headquarters north of Ramadi, killing at least 40 Iraqi soldiers. July 1, 2015 Boko Haram militants raid three villages in the 

northeastern Nigerian state of Borno, killing at least 145 people, according to witnesses. September 3, 2015 an estimated 30 people 

are dead and 145 injured after Boko Haram militants attack a crowded market in Kerawa, Cameroon and an infirmary near a 

Cameroonian military camp. September 23, 2015 two hundred forty-one women and children are rescued and 43 Boko Haram 

militants are arrested after the Nigerian military raids camps run by the terrorist group in two villages (Obiagwu, 2018).  

              In another attack, two female suicide bombers kill 58 people at a Nigerian refugee camp for villagers fleeing terrorism. A 

suspect in the attack on the camp tells officers that she and the two suicide bombers were dispatched by Boko Haram.  August 3, 2016 

ISIS publication al-Naba says that Sheikh Abu Musab al-Barnawi is the new leader of Boko Haram. A Boko Haram insider confirms 

to CNN that Barnawi, the son of the group's founder who was killed by Nigerian security forces in 2009 is in fact the new leader.  

August 14, 2016 Boko Haram releases a video of some of the girls kidnapped in April 2014 and demands the release of Boko Haram 

fighters in exchange for the girls.  

           January 17, 2017 scores of people are killed when a Nigerian fighter jet mistakenly bombs a camp for the internally displaced 

during an operation in Rann against Boko Haram militants killing about 90 people died. May 6, 2017 Eighty-two Chibok schoolgirls 

are released after negotiations between Boko Haram and the Nigerian government. February 19, 2018 Boko Haram, in the northeast 

Nigerian town of Dapchi, kidnapping 110 students of the college. March 21, 2018 Minister of Information and Culture Alhaji Lai 

Mohammed says 104 of the girls abducted from their boarding school on February 19 have been released and returned to their 

hometown of Dapchi. April 13, 2018 UNICEF says Boko Haram has kidnapped more than 1,000 children in northeastern Nigeria 
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since 2013.  May 7, 2018 the Nigerian army says it has rescued more than 1,000 Boko Haram captives mainly women and children, as 

well as some young men who had been forced to become Boko Haram fighters in Borno state. The operation, which was conducted in 

conjunction with Cameroonian and Nigerian troops of the Multinational Joint Task Force (MNJTF), rescued the hostages from 

Malamkari, Amchaka, Walasa and Gora villages of the Bama Local Government Area (Obiagwu, 2018).  

           The primary intension of Islam as a dominating ideology as perceived by its believers is a serious stimulation that influenced 

Mohammed Yusuf to forcefully and unguardedly mobilized youths for the jihadist movement that cost his life. Boko or school has 

been maintained as haram or forbidden in most part of Islamic population of northern Nigeria and particularly amongst the Kanuri of 

Borno. In most kanuri communities western education used to be perceived and labeled as kira kirdibe (education for the pagans). 

Apperant  the almajiris (Qur’anic pupils) frequently called the students of formal school as those in paganic school. And that 

is a serious stigma against those that go to school. And because of this stigmatization most people (kanuris) do not take their children 

to school but threatened to take them to sangaya (Quranic school). The idea of boko haram could be reflected to have started with the 

introduction of western education by colonial activities of the Britain in Nigeria. The Qur’anic teachers then must have seen the 

strength of western education of crushing down the Qur’anic education in due course and so strategized by creating a negative 

perception of western education amongst the population to avoid lost of a value and continue perpetuating Qur’anic Scholarship 

domination. 

            Boko Haram Association at the beginning was called al-shabab by the public, but at the peak of the battle in july 2009 the 

media labeled or described it as kungiyyan yan boko haram for convenient communication. It must have been coined by these western 

media audio houses (BBC or German Hausa service). There has been prevailed disunity in Islam as a result of several factions each 

claiming to be the only best and condemning the other as infidelity. For instance in Maiduguri there are  Tareeqas, Izala, Shiah, and 

the Boko Haram or al-Shabab as the case may be. The Izala sect was linked to wahabism that claim to propagate against adulteration 

of Islam. The ideology clearly moved to undermine tareeqas who Africanized Islam by joining Islam with African magical practices. 

Izalas more often condemned tareeqas and other Islamic groups as infidels and wasting time calling themselves as Muslims.  

         Mohammed Yusuf was also Izala by orientation but out of disagreement with his affiliate Izala group decided to form his own 

foundation that seem to be preaching in a more radical form. The difference between Izala and Boko Haram is the extension from 

focus on preaching against adulteration of Islam to structural condemnation of anti-Islamic activities housed by western philosophies 

through structures of formal schools. Moreso Mohammed Yusuf condemned the states emanating from western education as breeding 

infidelity and undermining principles of Islam. Since the existing state emerged from western and it has no bearing with Islam, and 

therefore Shariah must be established to replace the existing state and this is possible only by undermining western education, and so 

the emergence of Boko Haram.  

 

CRIMES COMMITTED THROUGH BOKO HARAM 

         All forms of crime have been committed through Boko Haram. Boko Haram has kidnapped more than 1000 children in Nigeria. 

At the beginning was criminal behavior of the founder Mohammed Yusuf. His preaching exercise was predominantly characterized 

by assault. Though this has been the exhibit of all preachers, Mohammed Yusuf more often than not insults the persons of people he 

preaches against. Though he hates corruption and mischief, he was excessively emotional offended of actors of corrupt behaviors. He 

condemned politicians as liars, corrupt, thieves and so on. He condemned police and other uniformed authorities as infidels since they 

operate to enforce the constitution. To him constitution is parallel to Quran and it is total paganism to go by the laws of the 

constitution. Western education is the source of the constitution. It also breeds the teaching of courses that are ridiculous to the 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8382
http://ijsrp.org/
https://www.cnn.com/2018/05/07/africa/boko-haram-captives-freed-intl/index.html
https://edition.cnn.com/2018/04/13/africa/boko-haram-children-abduction-intl/index.html


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              744 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8382    www.ijsrp.org 

context of the Quran, such as sciences in all ramifications. He mentioned Geography, Biology, Physics, and compared them with 

some teachings of the Quran about the universe. 

          Contradictory issues like the conception of the earth as flat, while it was discovered as spherical in shape by geography. The 

rise of sun from the east and drop to a point in the west is also geographically found to be false. Scientific discovery displayed that the 

sun is stationary but earth rotates and moves round the sun. His condemnation of scientific discoveries because of grounded 

discrepancies with the Quran is ridiculous of Islam since scientific discoveries are verifiable. And in order to avoid this orientation 

going round the youth generation, Yusuf advocated for closure of western education to end this propagation. 

        Another crime committed by Yusuf and his group is the crime of deception. Yusuf mobilized the youth to disbelieve in facts 

established by science in order to promote Islamic faith at the detriment of scientific discoveries to create generational 

misinformation, resulting to doom, devaluation of innovation, creativity through science and technology. This process will lead to 

barbaric situation, a contradiction which his lifestyle as a person confirmed to have appreciated. He uses all modern facilities 

including bank, cars, modern buildings, planes for travelling far etc. By condemning a generation to stick to the teaching of the Quran 

alone means creating a new generation of ignorance who could not be scientists, technologists such as medical doctors,  engineers etc, 

who could construct planes, ships, boards, cars etc which are developments in themselves. The Quran as document has not clearly 

provided such knowledge.  

          Mohammed Yusuf also committed crimes of conspiracy by mobilizing large population who sincerely appreciated his teaching 

to arm themselves and went ahead to fight a government force which clearly the youths could not withstand and subsequently lost 

their lives. He deceived these innocent youth to contribute huge amount of money while he had enough weapons been supplied by 

other culprits operating behind the scene. 

         By implication Mohammed Yusuf committed economic crime of fraud and public deception by mobilizing these youth to 

disown their families, sacrificed themselves and sold out their properties and handed them over to him to stage a war against 

government that he knew it could not be successful. By this he imposed stage of poverty to families of the victims of the so called 

jihad. 

        Mohammed Yusuf and his followers committed the crime of violating human rights and fundamental freedom. People have right 

to be non-religious, non-Islamic and have freedom of acquiring all forms of education, including conducting research on even the 

Quran as a book and displaying its relevance or otherwise for public awareness. Restricting a generation to the teaching of Islamic 

ideology alone is animalizing them to barbarism and total ignorance. 

         Mohammed Yusuf and his followers also committed crime of murder, vandalism and above all terrorism. Many have been killed 

by foot soldiers of Boko Haram and thousands have been just killed in the name of establishing a shariah state which must fail in the 

contemporary situation. And Boko Haram remains a terrorist group even after the failure of the proposed shariah state. It has 

conditioned total fear and distrust amongst the population of the people of Borno state and the north east. Peoples properties were just 

destroyed, government facilities were just vandalized with no clear course and program, nor agenda.  

       Mohammed Yusuf and his group committed a crime of secession by declaring a shariah state after taking over about 17 local 

government areas of Borno State in 2014. They also committed the crime of robbery, stealing, and raping. They robbed by using 

weapons available to them after killing and taking over bank funds, individual cars and foodstuff. They also steal properties by raiding 

villages and small towns. They rape young ladies particularly secondary school girls and wives. They also killed many among their 

captives in the name of enforcing the shariah laws.  

 

RELATED PROBLEMS TO BOKO HARAM TERRORISM 
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         Boko Haram from 2000 to date has changed the demographic profile of the population of the people of Borno state and the 

northeast in general. The International Criminal Court’s had preliminary examinations based on evidence of mass arrests, torture, and 

summary executions committed systematically and repeatedly by security forces, resulting in thousands of deaths and disappearances.  

A United Nations report found evidence that detainees in military custody were denied food and water and, as a result, died on a daily 

basis. Research by Amnesty International reported that more than 7,000 men and boys died in military detention between 2011 and 

2015 due to this abhorrent treatment (Obiagwu, 2018). 

             While the world remembers “Bring Back Our Girls,” it has yet to awaken to this looming tragedy. UNICEF's chief of 

nutrition in Nigeria says the Boko Haram insurgency has affected millions of families across West Africa’s Lake Chad region. 

Children have been abducted, killed, even used as suicide bombers. Entire villages have been left without electricity, clean water, 

health care, school, or simply burned to the ground. But malnutrition may be Boko Haram’s most terrible legacy among the 2.6 

million people more than half of the children  who have fled the brutal violence (within Nigeria and to Cameroon, Chad and Niger) 

and those who remain in areas where Boko Haram is still active. Delivering aid is extremely challenging, and humanitarian workers 

continue to discover the depth of need. People cut off from agriculture and trade, jammed into crowded camps, or living as guests in 

some of the world's poorest communities are struggling to remain alive. More than 450,000 children are expected to suffer from 

severe acute malnutrition this year. In northeast Nigeria’s Borno state alone, an estimated 49,000 children will die if they do not 

receive treatment. They need our assistance now (https://www.unicefusa.org/mission/emergencies/conflict/boko-haram-crisis). 

Although everyone is hoping this is not the case, as the hours go by following Monday's attack, there are worrying echoes of the 2014 

Chibok abduction. And it is unclear how many are missing. Dapchi, about 275km (170 miles) north-west of Chibok, came under 

attack causing students and teachers to flee into the surrounding bush.  President Muhammadu Buhari has sent ministers to the area 

in a fact-finding mission. In September 2017, a group of more than 100 of the Chibok girls were reunited with their families at 

a party in Abuja. Most of the group were released in May as part of a controversial prisoner swap deal with the Nigerian government 

that saw five Boko Haram commanders released. But more than 100 schoolgirls are still being held by Boko Haram, and their 

whereabouts are unknown. Boko Haram militants have been fighting a long insurgency in their quest for an Islamic state in northern 

Nigeria. The conflict is estimated to have killed tens of thousands of people. The Chibok girls represent a fraction of the women 

captured by the militant group, which has kidnapped thousands during its eight-year insurgency in northern Nigeria 

(https://www.bbc.com/news/world-africa-43158216). Eight years after the insurgency by Islamist militant group Boko Haram started, 

the scale of need is colossal. In northeast Nigeria alone, 2.5 million people have been displaced, half of them children. Almost 

100,000 have been killed, according to official figures. About 700,000 remain in areas too dangerous to access, their living conditions 

unknown. Before the conflict, 80 per cent of the local population have been living by  agriculture. While some returned home after 

an advance by the Nigerian military in 2015 reclaimed large swathes of territory, land remains insecure, and many civilians are too 

afraid of abduction or murder by militants.The summer rainy season has turned rural roads into muddy swamps, meaning essential 

provisions can’t reach the camps for the displaced dotted across the northeast. (https://www.irishtimes.com/news/world/africa/boko-

haram-conflict-leaves-humanitarian-crisis-in-its-wake-1.3219484). 

        There is hardly a family that is not victimized in the 17 local government areas and particularly Bama the worse of maltreated 

areas taken over by Boko Haram in 2014. At least a family member must have been killed, some injured, properties destroyed. There 

are thousands of orphans in the IDP’s camps many are made destitute by injuries sustained by gunshot. Many developed 

psychological disorders.  
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         Education of school age children disrupted since 2009 to date. All schools from affected areas closed down. Thousands killed, 

towns closed down and properties destroyed from 2014 to 2018. Economic activities in affected areas such as farming, fishing, 

mining, rearing of animals and businesses closed since 2014 to date. More than 1.5 million people were forced to be refugees of 

internally displaced persons. Several IDP camps were formed at Bama, Konduga, Pulka, Maiduguri, Gwoza, Madagali, Damaturu, 

Yola, Mubi etc. 

         Many of these camps are provided with basic needs by non-governmental organizations and international humanitarian service 

bodies.  Various countries of the world contributed immensely to alleviate the suffering of the victims of these terrorist activities. 

USA, Britain, France, Germany, Portugal, Switzerland, China, Saudi Arabia, Chad, Cameroon, Niger, South Africa etc have 

contributed differently for the upkeep. Billions of naira and dollars donated to Nigeria.  

          All government services in the affected local government areas were closed down from 2014 to date. Billions of naira budgeted 

annually to such areas and money from statutory allocations are not judiciously accounted for. While salaries are paid for the staffers 

of the local government areas the money meant for projects were embezzled.  

           A lot of money is claimed for the upkeep of the IDP in the camps. At the beginning the state government was claiming 

spending over N650 million monthly on the feeding of IDPs. So many women and girls who fled Boko Haram terrorist group are 

being raped by Nigerian soldiers as a result of official negligence and corruption. Thousands of these women have died because of 

lack of food in camps for internally displaced people in Nigeria's northeast after they were rescued from Boko Haram. Five women 

were raped by soldiers in late 2015 and early 2016 in a displacement camp in Bama, Borno state. Such women disclosed that they 

were beaten and called "Boko Haram wives" by security officials whenever they complained about their treatment. Members of the 

Nigerian military and a local vigilante group Civilian Joint Task Force (Civilian JTF) "separated women from their husbands and 

confined them in remote 'satellite camps' where they were raped, sometimes in exchange for food." Ten women in the Bama camp 

were forced to date security officials to get food. A member of the JTF vigilante group raped a woman after he brought her food, 

telling her: "I gave you these things, if you want them we have to be husband and wife” (Adebayo, 2018). 

              The camps were not hygienic and populated by malnutrition, starvation and hunger. Epileptic classes were organized to some 

of the children of the IDP camp, victims could not pay perfect attention to the schools and many other logistics have not been 

fulfilled. Certain intervention came from Kano state by taking some of the orphans to orphanage school at Kano, under the 

sponsorship of Kano state government.  

 Military reinforce around 2015 and captured towns recaptured by Nigerian army. Protocol of reconstruction, rehabilitation 

and resettlement of victims switched up with unsatisfactory results in all situations. For instance Bama which was also 100% 

destroyed remained unrepaired in total. Less than 40% of the houses were reconstructed again. But the state government claimed 80% 

reconstruction. The victims were forced to return back home early 2018, in a situation where about 60% of the population met zero 

shelter level available. This has led to the dead of many including a neighbor Modu kontoye (sarkin garaji) of Ngomari vocational 

kumburi ward.  Kontoye droped and died when he visited his destroyed home that he found un-built. He then collapsed and died 

immediately. 

 The returnees complain of lack of water, electricity and shelter. As rainfall is approaching most of them will be victims of 

rainfall destruction and reacted infection like carter and cold. They also complain of not having food provided. At the take off some 

returnees were given N10,000 and some food stuff including bag of rice. After which they were not served with any provision. This 

gesture was also characterized by corruption as the local government council claimed to have distributed N100,000 per person, while 

victims claimed they were given maximum of N10,000 only. Some 600 bags of rice was claimed to have been distributed again by the 

local government council. The resources of the areas affected are not accounted for at all levels of governments. The financial 
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situations of these areas are not accounted for from 2009 to date. Funds were raised from countries of Europe, America, Australia, 

Asia and Africa but there was no clear explanation on their expenditure. Non-governmental organizations that are international based 

have intervened but the funds are not accounted for accordingly.  The funds realized from international communities, humanitarian 

bodies and philanthropists are not accounted for, and manifested in the apparently displeased situation discovered in the IDP camps.  

         The Nigerian army claims it has technically defeated Boko Haram and retaken territories seized by the militant group in the 

northeast. Members of its troops recently rescued 1,000 hostages, mostly women and children, from the militant's camps in Borno 

State. Hundreds of women along with their children have been held in overcrowded centers in northern Nigeria since 2015. Amnesty 

said it had collected evidence that thousands of people have starved to death in displacement camps since 2015. That 15 to 30 people 

died each day between 2015 and 2016 due to lack of food in these camps. The human rights group said satellite images of an 

expanding graveyard in one of the camps during the time confirmed their testimonies.   The organization called on the Nigerian 

government to make public the findings from a panel investigating the military's compliance with human rights provisions set up by 

Vice President Yemi Osibanjo. Many women had testified before the panel whose report was submitted to Nigeria's President 

Muhammadu Buhari in February (Adebayo, 2018).  

 Social problems emanating from the crises include, creating a large population of beggars that cover the city of Maiduguri 

for their survival. Up to this moment no income could be generated by the affected population. 

 

 

CONCLUSION 

              Sociology is the scientific and systematic study of social behavior, its causes and its consequences. By science it means 

process of research in sociology is evidence based and thoroughly empirical. It involves only observation from facts to facts, relying 

from references to references and not craft based. 

                Crime is one aspect of social life that has to be studied to determine it causes and consequences, so that measures are 

designed to curtail its prevalence. However what is a crime is problematic because the world is comprised of group of different 

background that the comprising individuals have different test. Such tests dictate values which lead to the formation of norm that over 

time becomes law. It is from law that crime is determined.  

               Boko Haram has kidnapped more than 1000 children in Nigeria. The only way to end these horrific violations is by ending 

the climate of impunity in the region and ensuring that no one can get away with rape or murder. The Nigerian authorities must 

investigate or make public their previous investigations on war crimes and crimes against humanity in the northeast. The military had 

found cases of abuse in these camps during the period mentioned in Amnesty's report in 2015. The Nigerian military had indeed 

established cases of abuse and punishments meted out from orderly room trials and court martial that included the losses of rank, 

dismissals, and trials and convictions by civil courts. The Nigerian government was committed to investigating all documented cases 

of human rights abuses (Adebayo, 2018).   

             Since man could know very little about his environment he might have been compelled to live with a lot of impression which 

is yet unknown but will be discovered negatively or positively overtime. Part of those impression formed what is called religion. 

Religion is predominantly impression based and maintains undiscovered visions which are mostly falsified after some scientific 

investigations. 

           Since religions are formed from unscientific and falsifiable backgrounds, it is very clear it must result in conflict to scientific 

discoveries. When they are falsified by science, it is the founders that are falsified together with all their claims. It is however 
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unfortunate that after discovering the truth, adherents of religion criminally insists to believe in the unbelievable and the discovered 

falsehood, and further called others forcefully to believe in the same falsehood. 

          By forcing people or tricking them to believe in a falsehood is a form of criminalization of public. By that the public is made 

deluded by forcefully acting on impression that is clearly false. For instance religion called the public to unconditionally believe in 

what is unknown and undetermined called God, Angels, Satan (devil). Furthermore, compel public to believe that all events are 

caused by and determined by God, Angels, or Satan. All natural and social changes are determined by them. Nevertheless, scientific 

discoveries can never discover those illusions and processes of their effects. 

          By this falsely created social reality the social world was grouped and regrouped into obvious factions, all of which conflicting 

one another. All the conflict emanating from such falsehood results in all forms of crime and criminality. Some religions order its 

adherents to take arms against others or derogate the opinion of others. This is how religions criminalize the public.   

           An example of religious public criminalization is the emergence of terrorist groups that are out to strengthen their faiths by 

compelling others to go by their dictates or being killed. Millions of people have lost their lives and trillions of properties destroyed. 

Yet these crises continue because those conflicting religions prevailed and persist. Affiliates of such religions are mostly smuggled 

into all sectors of governance including legislative, judiciary and the executive. And certainly those religious issues which remain 

factors in the public criminalization and perpetuation of all forms of crimes and criminality are yet to be resolved. So long as they are 

not resolved, crimes and criminality must continue. To end this following recommendations are offered. 

 

RECOMMENDATION 

1. There is need for the United Nations as global mandated security monitoring body to reform policies on the issues of fighting 

terrorism. 

 

2.  If religion is the bases for terrorism UN must develop device to regulate religious activities beyond the present apparatus.  

  

3. United Nations must declare a fight against religious obligation on population of any part of the world.  

  

4. United Nations must have a special court in all countries of the world to ensure the safety of non-religious groups and individuals, and 

adherents of the non-existence of God, spirit and associates. 

   

5. There must be strong plan to end religious propaganda by criminalizing public preaching of falsehood contrary to scientific facts and 

factual grounds. 

  

6. All nations must institute agencies that end preaching of falsehood and religious propaganda. 

  

7. Science education must be compulsory at all levels and philosophy behind science must be clearly designed.       

   

8. Anti-corruption and transparency must be adhered to by creating and instituting checks and balances at all levels.  

 

9. Independent Corrupt Practices and other related offences Commission (ICPC) must be checking the level of transparency of all 

ministries, departments and agencies and call to order all defaulters annually.  
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Abstract- This study aims to determine the socio-economic characteristics of public transport users in the city of Makassar, Indonesia. 
The method used was a survey method by distributing questionnaires to respondents. The samples used were BRT (Bus Rapid Transit) 
passengers from 2, 3 and 4 corridors, as well as passengers of pete-pete (a public transportation to travel around the city of Makassar) 
of the A, D and C routes in Makassar City. Data obtained from the survey were processed. The factors reviewed include; gender, age, 
level of education, occupation, strata and family dependents, vehicle ownership, origin location and destination of trips, frequency 
using public transportation, mode used, travel distance and travel time, travel cost and the income of public transport users. Regarding 
to these factors, socio-economic characteristics of public transport users were found. 
 
Index Terms- characteristics, socio-economic, public transportation. 
 

I. INTRODUCTION 
 ransportation is the most important element for community activities, the important role of transportation is for everyday 
movements of people and goods, the role of it can be seenfrom various aspects including; economic, social, political, security and 

defense of the environment. 
Transportation is an integral part of a society function, it shows a very close relationship with lifestyle, the advances of transportations 
changed the way of life and the way society is regulated, thus transportation affects human civilization, and is also a major component 
of society (Morlok, 1991) 
Other indicators that showed the importance of transportation in various activities measured by the percentage of consumption of 
certain resources, nationally were: "12% of workers, 75% of all rubber products, 53% of all oil products, 24% of all steel products, 
27% of all cement products and 67% of all tin products” (Transportation Association of America, 1974). Meanwhile, the need of 
transportation services can only be described qualitatively and has different characteristics as the function of time, destination, 
frequency of travel, type of goods transported and others. The need of movement is derivative, movement occurs because of the 
process of fulfilling the needs, the fulfillment of needs must be done every day; for work, education, health, and sports", therefore 
transportation facilities and infrastructure are needed to support the fulfillment of these needs (Tamin, 2000). Transportation is the 
most important element for community activities, the important role of transportation is for everyday movements of people and goods, 
the role of it can be seenfrom various aspects including; economic, social, political, security and defense of the environment. 
Transportation is an integral part of a society function, it shows a very close relationship with lifestyle, the advances of transportations 
changed the way of life and the way society is regulated, thus transportation affects human civilization, and is also a major component 
of society (Morlok, 1991). 
Other indicators that showed the importance of transportation in various activities measured by the percentage of consumption of 
certain resources, nationally were: "12% of workers, 75% of all rubber products, 53% of all oil products, 24% of all steel products, 
27% of all cement products and 67% of all tin products” (Transportation Association of America, 1974). Meanwhile, the need of 
transportation services can only be described qualitatively and has different characteristics as the function of time, destination, 
frequency of travel, type of goods transported and others. The need of movement is derivative, movement occurs because of the 
process of fulfilling the needs, the fulfillment of needs must be done every day; for work, education, health, and sports", therefore 
transportation facilities and infrastructure are needed to support the fulfillment of these needs (Tamin, 2000). 
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The study results of "Urban Transport Short-Term / JUTSI Implementation Program (1996) in the City of Jakarta", show that, "the 
composition of travel destinations was dominated by commuters that was 44%; 16% of people went for work,12% for school,8% for 
shopping,5% for business,12% for personal affair and 3% for others. The composition of transportation modes used for travel in DKI, 
was dominated by bus that was 49%,private transports 21%, motorbikes 22%, and trains 8%. The average travel time used by each 
group was 44.8 minutes for working, 28.8 minutes for school, 22.6 minutes for shopping, 39.5 minutes for business, 26.8 minutes for 
personal affair, 31.7 minutes for commuter, and 26.8 minutes for others. 
Someone must spend transport costs for the use of any public transportations. These costs can vary, it can be either direct costs or 
indirect costs, either fixed costs or non-fixed cost, it really depends on the mode of transportation used; public transportation (bus, 
train, etc.) or private transportation.The use of private transportations can vary; using non-motorized vehicles (bicycles, walking) or 
motorized vehicles (cars, motorbikes). Perhatian peneliti terhadap public transportasi cukup tinggi terutama yang berhubungan dengan 
Special attention is paid on the “two-wheeler cities” in Asia (Koizumi et al. 2013). A question arises, how much transport costs 
incurred by the community (family) in traveling. Based on the result of the study "Urban transport Short-Term / JUTSI Implementaton 
Program (1996) in the City of Jakarta" shows that, the comparison between transport costs incurred by the community and their 
income was 14.33% - 37.7% (equivalent to 1: 2). 
The costs incurred by the community in traveling are different, these costs highly depen on the characteristics of the people who will 
travel. Many components (variables) that affect public transport users in traveling, such as gender, age, education level, type of work, 
family structure, dependents in the family, vehicle ownership, origin and destination of travel, type of mode used, travel distance, 
travel time, family income, and travel costs. 
The content of transportation components accounted for around 16% of commodity prices (Koesno, 1996). Since the role of 
transportation is very significant, thus the transportation system must be designed as well as possible so that it can produce a 
transportation design that provides maximum benefits so that the community can enjoy a sustainable transportation system, such as 
environmentally friendly transportation, low cost or affordable and also efficient, thus the generated impact can be minimized, 
including the social impact (Brotodewo, 2010). According to the results of this study, the authors intend to discover the characteristics 
of public transport users in the city of Makassar. 

II. RESEARCH METHOD 
The study was intended to find the socio-economic characteristics of the public transport users. The study was conducted by using 
technique of interview in public transportations; both tothe users of pete-pete (public transportation to travel around the city of 
Makassar) and BRT (Bus Rapid Transit). 
Prior tocollecting the data, questionnaire was made and adjusted to the purpose of this study. The questionnaire was made based on 
variables that provided an overview of the characteristics of public transport users. 
The data collected was grouped and labeled, then described in the form of diagrams so as to facilitate the data processing. The 
processed data was then validated in order to see whether the data corresponded to the data needed in this study or not. The 
noncorresponding data were not used in the analysis, while the corresponding data were analyzed, further discussion were carried out 
so that conclusions and recommendations could be obtained. 
A case study was conducted in the city of Makassar as the capital city of South Sulawesi Province, Makassar City was chosen as the 
study location since Makassar City is the gateway of eastern region of Indonesia, it is also known as a trading city, Industrial city, 
education city, services city, and tourism city. 
This study used random sampling method. The data was obtained by conducting interviews based on the questionnaire which had been 
prepared for the passengers (users) of public transportation; both pete-pete (public transportation to travel around the city of Makassar) 
and BRT (Bus Rapid Transits). 
Data collection was conducted in August until October 2017, starting from collecting preliminary data of the averageof total number 
of both BRT and pete-pete.The preliminary data collection was intended to determine the size of the population by doing a 
measurement,since the existing secondary datamight not be able to describe the real terms of the existing population. Based on the 
preliminary survey, the average number of passengers for each route of pete-pete and the corridor of BRT was as follows: 
It's the foremost preliminary step for proceeding with any research work writing. While doing this go through a complete thought 
process of your Journal subject and research for it's viability by following means: 
 

Table I: The total number of samples needed 
Transportation 

types 
Route/ 

corridor Passanger/ day The operating 
vehicle 

The number of 
population 

Pete-pete 
A 40 165 6.600 
D 60 809 40.450 
C 60 379 9.104 

BRT 
2 135 8 1.104 
3 122 10 1.224 
4 153 10 1.530 

Total number of sample 60.012 
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After the number of population was obtained, the determination of the number of samples was calculated using the Slovin formula (Sugiyono; 2006) 

𝑛 =
𝑁

1 + 𝑁𝑒2
 

 
Description: n = number of samples 

N = number of population 
   e = error rate, taken at 5% (0.05) 

 
Table II:  Number of samples needed 

Route/ 
corridor 

Number of 
population (N) 

Number of 
Sample (n) 

Rounded up 
to(n) 

Total 
(n) 

A 6,600 377.14 378 
1159 D 40,450 396.08 397 

C 9,180 383.30 384 
2 1,104 293.62 297 

914 3 1,220 301.23 302 
4 1,530 317.09 318 

Total 2.073 
 

The data collected in this study consisted of primary data and secondary data. 
Primary data were obtained from the interviews of surveyors that was conducted directly with public transport users of a number of 
public transport passenger; both the passangers ofpete-pete (public transportation to travel around the city of Makassar) and BRT (Bus 
Rapid Transits) who were randomly selected.These data were recorded in a pre-prepared questionnaire, the data include: Name, age, 
gender, home address, type of work, level of education, occupation, income per month, position and status in the family, the number 
of dependents in the family, ownership of vehicles, origin and destination of travel, public transportation that is frequently used. How 
many times theyuse public transportation in a week, How many families using public transportation, How much estimation oftravel 
distance, How long the estimated time needed for travelling, How much is the estimated cost of expenses,also how many type and 
number of vehicles owned. 
The data was collected from the survey results, then they were grouped into several categories and labeled so that it facilitated the 
analysis. 
Secondary data was obtained from various related literature thatsupported this research. These data include; the number of population, 
population growth rate, population density, economic growth, administrative map, the total number and length of routes for pete-pete 
and corridors of BRT, length of roads and their conditions, the total number of vehicle ownership, area, activity system, and the 
applicable fares of public transportation. 
Analysis of the data used in this study is generally divided into three, namely descriptive statistical analysis and qualitative descriptive 
analysis. Descriptive statistical analysis is intended to provide an overview of the characteristics of respondents in form of tables and 
graphs so that they are easier to understand. 
 

III. RESULT AND DISCUSSION 
Based on the survey results, it was found that thepublic transportation passengers of both pete-pete and BRT in Makassar as follows. 
Makassar as the provincial capital of South Sulawesi, including one of the metropolitan cities in Indonesia, this city is the gateway to 
eastern region of Indonesia, continues to experience rapid development, this can be seen from the increasing activity and mobility of 
the community. Regarding to this increasing activity and mobility, the government should prepare all facilities and infrastructure, thus 
Makassar can be functioned as an ideal city for its residents. 
One thing that should be a concern to the government is the preparation of transportation facilities and infrastructure, especifically the 
facilities and infrastructure of Public Transportation. Recently, public transportation that serves the activities and mobility inthe city of 
Makassar is very limited, the public transportations were pete-pete (public transportation to travel around the city of Makassar) and 
BRT (Bus Rapid Transits), on-line transportations, ojek (motorcycle taxi), motorized pedicab and also pedicab. 
In this study the author examined the passengers who used (public transportation to travel around the city of Makassar) and BRT (Bus 
Rapid Transits) in their daily activities, to illustrate these conditions, the following are the characteristics of pete-pete and BRT users 
which are summarized in the form of tables and graphs: 
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Table III: Gender of the Passengers 

 

Gender 
Total of Passangers Percentage (%) 

BRT Pete-
Pete Total BRT Pete-Pete Total 

Man 695 220 915 76 19 47.5 
Woman 219 939 1158 24 81 52.5 

Total 914 1159 2.073 100 100 100 
 

 
 

Figure 1: Percentage of Public Transportation Passengers by Gender 
 
Based on Figure 1. it was known that the average percentage of total passengers of BRT and Pete-Pete; male passanger was 47.5% 
while, female passenger was 52.5%. 
Based on the description above, it was found that the number of people who travel using public transportation, both women and men 
were almost equal. 
 

Table IV: the Age of Passengers 

Age 
Total number of passangers Percentage (%) 

BRT Pete-
Pete Total BRT Pete-

Pete Total 

< 15 27 267 294 3 23 13 
15-25 393 475 868 43 41 42 
26-35 165 209 374 18 18 18 
36-45 274 162 436 30 14 22 
>46 55 46 101 6 4 5 

Total 914 1159 2.073 100 100 100 
 

 
 

Figure 2: Percentage of Public Transportation Passengers Based on Age 
 
Based on Figure 2. it was known that the average percentage of BRT and Pete-pete passengers by age was dominanted by 15-25 years 
old with the percentage of 42%, then followed by the ages of 36-45 years with the percentage of 22% and the ages of 26-35 years with 

47.5% 52.5% 

Percentage of Public Transportation 
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42% 18% 
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5% 

The Average Percentage of Total Number of 
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< 15 Years 

15-25 Years 

26-35 Years 

36-45 Years 

> 46 Years 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8383
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              754 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8383    www.ijsrp.org 

the percentage of 18%. Meanwhile, passengers who were <15 years old and>46 years old were in the fewest position that were 13% 
and 5% respectively. 

Table V: Level of Education of the Passengers 

Education Total number of passangers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 

Primary school/ Equivalent 
Level 0 0 0 0 0 0 

Secondary school/ 
Equivalent Level 165 232 397 18 20 19 

High School/ 
Equivalent Level 393 475 868 43 41 42 

Academics/ 
Equivalent Level 473 209 282 8 18 13 

Scholar 283 243 526 31 21 26 
Total 914 1159 2.073 100 100 100 

 
Figure 3: Percentage of Passengers of Public Transportation Based on Education Level 

 
Based on Figure 3. it was known that the average percentage of total BRT and pete-pete passengers dominated by the participants in 
the level of high school or equivalence of it, that was 42%, then followed by the passengers with the educational level of schoolar with 
the percentage of 26% and passengers of secondary education level with the percentage of 19% . Meanwhile, in the fewest position 
were the passengersof Academics/ equivalent level of it as much as 13% and the passengers of primary school/ elementary of 
education level that was 0% or in other words, there was none. 
 

Table VI: The profession of Passengers 

Types of profession Total number of passangers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 

Students/ college students 292 487 779 32 42 37 

Employee 110 177 287 12 15 13,5 
Civil Servants/ Police/ 

Military Army 9 205 214 1 18 9,5 

Entrepreneur  101 35 136 11 3 7 
Others 402 255 657 44 22 33 
Total 914 1159 2.073 100 100 100 

0% 
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Figure 4: Percentage of Public Transportation Passengers Based on Type of Professions 
 
Based on Figure 4. it was known that the percentage of the total number of BRT and Pete-pete passengers dominatedby the students / college 
students with the percentage of 37%, then followed by other professions with a percentage of 33% and employees with a percentage of 13.5%. 
Meanwhile,in the fewest position wasthe passengerswhose professions as civil servants / police / military armythat was 9.5% and the passengers with 
the entrepreneurial type of work that was 7%. 
 

Table VII: Strata in the family of each Passengers 

Strata in the Family The total number of passangers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
Husband 27 35 62 3 3 3 

Wife 430 614 1044 47 53 50 
Son/Daughter 384 464 848 42 40 41 

Sibling 64 23 87 7 2 4.5 
Parent 9 23 32 1 2 1.5 
Total 914 1159 2.073 100 100 100 

 

 
Figure 5: The Percentage of Public Transportation PassengersBased on Strata in the Family 

 
 
Based on Figure 5. it was known that the average percentage of BRT and Pete-pete passengers based on the strata in the family was dominated by 
wives with the percentage of 50%, then followed by children (son/daughter) with the percentage of 41% and siblings with the percentage of 4.5%. 
Meanwhile, the fewest positions were BRT and Pete-pete passengers based on strata in the family as Husbands that was 3% and as parents that was 
1.5%. 
 

Table VIII: Dependents family member of the Passengers 

Dependents family 
members   (person) 

The total number of 
passangers Percentage (%) 

BRT Pete-Pete Total BRT Pete-
Pete Total 

1 142 220 362 17 19 18 
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2 238 285 523 26 24 25 
3 55 116 171 6 10 8 
4 41 81 122 3 7 5 
5 18 20 38 2 2 2 

None 420 437 857 46 38 42 
Total 914 1159 2.073 100 100 100 

 

 
 

Figure 6: Percentage of Public Transportation Passengers Based on the Family Dependents 
 
Based on Figure 6. it was known that the average percentage of BRT and pete-pete passengers based on dependents in the family were dominated by 
the passengers who did not have dependents in the family with the percentage of 42%, then followed by passengers who had dependents of 2 
people in the family with the percentage of 25% and dependents in the family of 1 person with the percentage of 18%. Meanwhile, passengers with 
dependents in the family as many as 3 people, 4 people and 5 people were in the fewest position with each percentage of 8%, 5% and 2%. 
 

Table IX: Passenger VehiclesOwnership 

Vehicles Ownership The total number of passangers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
None 347 533 880 38 46 42 
Car 101 81 182 11 7 9 

Bicycle 9 23 32 1 3 2 
Motorcycle 457 522 979 50 44 47 

Total 914 1159 2.073 100 100 100 
 

 
Figure 7: Percentage of Public Transportation Passengers Based on Vehicle Ownership 

 
Based on Figure 7. it wasknown that the average percentage of BRT and pete-pete passengers based on vehicle ownership was 
dominated by the passengers who own motor vehicles with the percentage of 47%, then followed by the passengers who did not have 
a vehicle with the percentage of 42% and passengers who own a car with the percentage of 9%. Meanwhile, thefewest position of the 
percentage was the passengers who had bicycles,that was 2%. 
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Table X: The Origin Location of Passengers’Trip 

Origin Location 
The total number of 

passangers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
House 649 730 1379 71 63 67 
Office 27 81 98 3 7 5 
School 

/ Campus 119 197 316 13 17 15 

Tourist 
Attraction 18 0 18 2 0 1 

Mall 101 151 252 11 13 12 
Total 914 1159 2.073 100 100 100 

 

 
 

Figure 8. Percentage of Public Transportation Passengers Based on the Origin location of a Trip 
 
Based on Figure 8. it was known that the average percentage of total BRT and pete-pete passengers based on the origin location of 
passengers’ trip was dominated by the passengers of the origin location from house with the percentage of 67%, followed by 
passengers of the origin location from school / campus with the percentage of 15 % and passengers with the origin location from mall 
with the percentage of 12%. Meanwhile, passengers of the origin location from office and recreation area/ tourist attractionwerein 
thefewestposition, that were 5% and 1% respectively. 

Table XI. Passengers Travel Destinations 

Travel 
Destination 

The total number of 
passangers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
House 137 197 234 15 17 16 
Office 128 232 360 14 20 17 
School 

/Campus 128 185 313 14 16 15 

Tourist 
Attraction 0 0 0 0 0 0 

Mall 521 545 1066 57 47 52 
Total 914 1159 2.073 100 100 100 
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Figure 9: Percentage of Public Transportation PassengersBased on Travel Destinations 
 
Based on Figure 9. it was known that the average percentage of BRT and pete-pete passengers based on travel destinations was 
dominated by the passengers that would go to mall with the percentage of 52%, then followed by passengers that would go tooffice 
with the percentage of 17% and passengers that would go home or house as the travel destination with the percentage of 16%. 
Meanwhile, in the fewest positions were the passengersthat would go to school / campus with the percentage of 15% and passengers 
that would go to tourist attractionbythe percentage of 0% or in other words, there was none.  

Table XII: Frequency of Using Public Transportation / day 

Frequency 
/day 

The total number of 
passangers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
1 740 846 1586 81 73 77 
2 174 313 487 19 27 23 
3 0 0 0 0 0 0 

Total 914 1159 2073 100 100 100 
 

 
 

Figure 10: Percentage of Passengers Based on the Frequency of Using Public Transportation Per Day. 
 
Based on Figure 10. it was known that the average percentage of total BRT and  pete-pete passengers based on the frequency of using 
public transportations per day was dominated by the passengers with the frequency of using public transportation 1x per day onthe 
percentage of 77%, and in the fewest position was the passengers with the frequency of using public transportation 2x per day with the 
percentage of 23%. Meanwhile, the percentage of passengers with the frequency of using public transportation 3x per day was 0% or 
in other words, there was none. 

Table XIII: Frequency of Using Public Transportation / Month 

Frequency 
/Month 

The total number of passangers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
1-5 times 475 510 985 52 44 48 

6-10 times 165 348 513 18 30 24 

11-15 times 82 127 209 9 11 10 

16-20 times 91 93 184 10 8 9 
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21-30 times 101 81 182 11 7 9 

Total 914 1159 2.073 100 100 100 
 

 
 

Figure 11. Percentage of Passengers Based on the Frequency of Using Public Transportation Per Month. 
 

Based on Figure 11. it was known that the average percentage of total BRT and pete-pete passengers based on the frequency of using 
public transportation per month was dominated bythe passengers with the frequency of using public transportaion 1-5 times which was 
48%, then followed by the passengers with the frequency of using public transportaion6-10 times,that was 24% and passengers with 
the frequency of using public transportaion 11-15 times that was 10%. Meanwhile, in the fewest position was the passengers with the 
frequency of using public transportaion16-20 times that was 9% and the passengers with the frequency of using public 
transportaion21-30 times with a percentage of 9%.  
 

Table XIV: Modesof Transporation Used from the Origin Locationto the Stop / Pete-Pete Routes 

Modes of Transportation Used 
The total number of passangers Percentage (%) 

BRT Pete-Pete Total BRT Pete-
Pete Total 

Walking 347 614 988 41 53 47 
Motorcycle Taxi 73 139 212 8 12 10 

Pete-Pete (a kind of public 
transportation) 256 70 326 28 6 17 

Motorized Pedicab 73 185 258 8 16 12 
Picked up by someone 138 151 289 15 13 14 

Total 914 1159 2.073 100 100 100 
 

 
 

Figure 12: Percentage of Passengers Based on Modes of Transportation that were Used from the Origin Location to the Stop / Pete-
Pete Route. 

 
Based on Figure 12. it was known that the average percentage of total number of BRT and pete-pete passengers based on the modes of 
transportation used from the origin location  to the bus stops / pete-pete routewere dominated by the walkingpassengers with a 
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percentage of 47%, then followed by the passengers using pete-pete with a percentage of 17% and the passengers who were picked up 
by someone at the percentage of 14%. Meanwhile, in the fewest positions were the passengers who usedmotorized pedicab with a 
percentage of 12% and passengers who usedmotorcycle taxi with a percentage of 10%. 
 
Table XV: Modes of Transportation  that were Used from the Bus Stop / Pete-Pete Route to the Destination 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Figure 13: Percentage of Passengers Based on Modes of Transportation Used from the Bus Stop / Pete-Pete Route to the Destination. 
 
 
Based on Figure 13. it was known that the average percentage of total number of BRT and pete-pete passengers based on the mode of 
tranportation used from the bus stop / Pete-pete route to the destination were dominated bythe walking passengers with a percentage of 
63%, thenfollowed bythe passengers using motorized pedicab with a percentage of 14% and passengers who usedmotorcycle taxi with 
a percentage of 10%. Meanwhile, the fewest positions were the passengers who usedPete-pete with a percentage of 9% and then 
followed by the passengers who werepicked up by someoneinthe percentage of 4%. 

Table XVI: The Length between the Place of Origin to the Bus Stop / Pete-Pete Route(L1) 

LengthEstimati
on 

Total number of 
passengers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
< 50 m 119 128 247 13 11 12 

50-100 m 165 232 397 18 20 19 
100-200 m 192 267 459 21 23 22 
200-300 m 64 104 168 7 9 8 
300-400 m 45 150 195 5 13 9 

> 400 m 329 278 607 36 24 30 

Total 914 1159 2.073 100 100 100 
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Someone 

Modes of transportation 
used 

The Total Number of 
Passangers Percentage (%) 

BRT Pete-
Pete Total BRT Pete-

Pete Total 

Walking 631 661 1292 69 57 63 
Motorcycle Taxi 55 162 217 6 14 10 

Pete-Pete (a kind of public 
transportation) 110 70 180 12 6 9 

Motorized Pedicab 91 209 300 10 18 14 

Picked up by someone 27 57 84 3 5 4 

Total 914 1159 2.073 100 100 100 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8383
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              761 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8383    www.ijsrp.org 

 
 

Figure 14: Percentage of BRT and Pete-pete Passengers Based on Length Estimation ofthe Origin to the Bus Stop / Pete-pete Route 
 
Based on Figure 14. it was known that the average percentage of BRT and pete-pete passengers based on the travel distance estimation 
of the origin location to the bus stops was dominated by the passengers with the length estimation of>400m with a percentage of 30%, 
then followed by passengers with the length estimationof 100-200m with a percentage of 22% and passengers with the length 
estimationof 50-100m with a percentage of 19%. Meanwhile, passengers with the length estimationof <50m, 300-400m and 200-300m 
were in the fewest positions with the percentages of 12%, 9% and 8% respectively. 
 

Table XVII: The Length Estimation from the Bus Stop/Pete-peteRouteto Destination (L2) 

Length Estimation Total Number of Passengers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
< 50 m 457 440 897 50 38 44 

50-100 m 165 255 420 18 22 20 
100-200 m 27 81 108 3 7 5 
200-300 m 55 186 241 6 16 11 
300-400 m 82 81 163 9 7 8 

> 400 m 128 116 244 14 10 12 
Total 914 1159 2.073 100 100 100 

 

 
Figure 15: Percentage of Public TransportationPassengers Based on the LengthEstimation betweenBus Stop to Destination. 

 
Based on Figure 15. it was known that the average percentage of BRT and pete-pete passengers based on the length estimation from 
the bus stop to the destination was dominated by the passengers with thelength estimationof <50m bythe percentage of 44%, then 
followed by passengers with the length estimationof 50-100m bythe percentage of 20% and passengers with the length 
estimationof>400m bythe percentage of 12%. Meanwhile, passengers with the length estimationof 200-300m, 300-400m and 100-
200m were in thefewest position in the percentages of 11%, 8% and 5% respectively. 
 

Table XVIII: Travel Time of Using Public Transportation (t1) 

Travel Time 
(Minutes) 

Total Number of Passengers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
< 15 27 58 85 3 5 4 

15-30 119 128 247 13 11 12 
30-45 256 371 627 28 32 30 
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45-60 411 475 886 45 41 43 
60-90 83 81 164 9 7 8 
>90 18 46 64 2 4 3 

Total 914 1159 2.073 100 100 100 

 
 
Figure 16: Percentage of Public Transportation Passengers Based on Travel Time of Using Public Transportation. 
 
Based on Figure 16. it was known that the average percentage of BRT and pete-pete passengers based on travel time of using public 
transportationwasdominated by the passengers with a travel time of 45-60 minutes with a percentage of 43%, followed by passengers 
with a travel time of 30- 45 minutes with a percentage of 30% and passengers with a travel time of 15-30 minutes with a percentage of 
12%. Meanwhile, passengers with travel time of 60-90 minutes, <15 minutes and>90 minutes were in the fewest position with the 
percentages of 8%, 4% and 3% respectively. 
 

Table XIX: Travel Time Estimation from the Origin to the Bus Stop / Pete-pete Route (t2) 

Travel Time 
(Minutes) 

Total Number of Passengers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
< 15 255 319 569 28 28 28 

15-30 127 252 379 14 22 18 
30-45 240 190 435 26 16 21 
45-60 63 106 169 7 9 8 
60-90 44 103 157 5 9 7 
>90 185 189 364 20 16 18 

Total 914 1159 2.073 100 100 100 

 
 

Figure 17: Percentage of Public Transportation Passengers Based on Travel Time from the Originto the Bus Stop 
 
Based on Figure 17. it was known that the average percentage of BRT and pete-pete passengers based on the travel time from the 
origin to the bus stop was dominated by the passengers with a travel time of <15 minutes with a percentage of 28%, followed by 
passengers with a travel time of 30-45 minutes with a percentage of 21% and passengers with a travel time of>90 minutes with a 
percentage of 18%. Meanwhile, passengers with travel times of 15-30 minutes, 45-60 minutes and 60-90 minutes werein the fewest 
position with each percentage of 18%, 8% and 7%. 
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Table XX: Travel Time Estimation from the Bus Stop to Destination (t3) 

Travel Time 
(Minutes) 

Total number of passengers Percentage (%) 

BRT Pete-Pete Total BRT Pete-Pete Total 
< 15 475 510 985 52 44 48 

15-30 183 209 492 20 18 19 
30-45 37 93 130 4 8 6 
45-60 48 104 142 5 9 7 
60-90 153 150 303 17 13 15 
>90 18 93 111 2 8 5 

Total 914 1159 2.073 100 100 100 

 
Figure 18: Percentage of Public Transportation Passengers Based on Travel Time from the Bus Stop to the Destination. 

 
Based on Figure 18. it was known that the average percentage of total number of BRT and pete-pete passengers based on the travel 
time from the bus stop/ pete-pete route to thedestination was dominated by the passengers with a travel time of <15 minutes with a 
percentage of 48%, followed by the passengers with a travel time of 15-30 minutes with a percentage of 19% and passengers with the 
travel time of 60-90 minutes with a percentage of 15%. Meanwhile, passengers with a travel time of 45-60 minutes, 30-45 minutes 
and> 90 minutes werein the fewest position witheach percentage of 7%, 6% and 5%. 
 

Table XXI: Cost incurred by the passengers from the originto the bus stop (c1) 

Cost (Rp) 

Total number of 
passengers Percentage (%) 

BRT Pete-
Pete Total BRT Pete-

Pete Total 

< 2000 292 417 702 32 36 34 
2000-4000 128 209 337 14 18 16 
4000-6000 375 267 642 41 23 32 
6000-8000 37 185 232 4 16 10 

8000-10000 73 48 121 8 4 6 
> 10000 9 35 44 1 3 2 

Total 914 1159 2.073 100 100 100 

 
Figure 19: Percentage of Public Transportation Passengers Based on IncurredCostfrom Originto Bus Stop. 

 
Based on Figure 19. it was known that the average percentage of total passengers of both BRT and pete-pete based on the incurred 
cost from the origin location to the bus stops was dominated by the passengers with the cost of <Rp.2000 with the percentage of 34% , 
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then followed by the passengers with costs of Rp.4000-6000 with the percentage of 32% and passengers with costs of Rp.2000-4000 
with a percentage of 16%. Meanwhile, passengers with the incurred cost of Rp.6000-8000, Rp.8000-10000 and >Rp.10000 were in the 
fewest position with the percentage of 10%, 6% and 2% respectively. 
 
 

Table XXII. Passenger Incurred Cost from the bus stop/ pete-pete route to the destination 

Cost (Rp) 
Total number of passengers Percentage (%) 

BRT Pete-
Pete Total BRT Pete-Pete Total 

< 2000 576 684 1260 63 59 61 
2000-4000 27 197 224 3 17 10 
4000-6000 164 93 257 18 8 13 
6000-8000 64 58 122 7 5 6 
8000-10000 46 104 150 5 9 7 

> 10000 37 23 60 4 2 3 
Total 914 1159 2.073 100 100 100 

 

 
 

Figure 20: Percentage of Passengers of Public Transportation Based on Incurred Costs From the Bus Stop to Destination. 
  
 
Based on Figure 20. it was known that the average percentage of total passengers of both BRT and pete-pete based on the costs 
incurred by the passangers from the bus stop / pete-pete route to the destination was dominated by the passengers with the cost of 
<Rp.2000 bythe percentage of 61% , then followed by passengers with costs of Rp.4000-6000 by the percentage of 13% and 
passengers with costs of Rp.2000-4000 by the percentage of 10%. Meanwhile, the passengers with the costs of Rp.8000-10,000, 
Rp.6000-8000 and> Rp.10,000 were in the fewest position with the percentage of 7%, 6% and 3% respectively. 
 

Table XXIII: Monthly Passengers Income 

Income (Rp/Month) 
In a million 

Total number of 
passengers Percentage (%) 

BRT Pete-
Pete Total BRT Pete-

Pete Total 

< 1,500 356 151 507 39 13 26 
1,500-2,500 201 533 734 22 46 34 
2,500-3,500 174 290 464 19 25 22 
3,500-5,500 128 92 220 14 8 11 
5,500-6,500 46 81 127 5 7 6 

> 6,500 9 12 21 1 1 1 

Total 914 1159 2.073 100 100 100 

 

61% 

10% 

13% 

6% 

7% 3% 

Percentage of Public Transportation 
Passengers Based on Incurred Costs from the 

Bus Stop to Destination 
< 2000 

2000-4000 

4000-6000 

6000-8000 

8000-10000 

> 10000 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8383
http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              765 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8383    www.ijsrp.org 

 
 

Figure 21: Percentage of Public Transportation Passengers Based on theirIncome per Month. 
 
Based on Figure 21. it was known that the average percentage of total BRT and pete-pete passengers based on monthly incomewas 
dominated by the passengers with the income of 1.5-2.5 million by the percentage of 34%, followed by the passengers with monthly 
income of<1.5 million per month by the percentage of 26%, then the passengers with monthly income of 2.5-3.5 million by the 
percentage of 22%. Meanwhile, passengers with monthly income of 3.5-5.5 million, 5.5-6.5 million and>6.5 million were in the 
fewest position with each percentage of 11%, 6% and 1% respectively. 
According to the results of the analysis, the characteristics of public transport passengers in Makassar showed that the number of male 
passengers who traveled almost the same with the number of female passengers. Meanwhile,the most well-traveled passangerswere 
the passangers between the ages of 15-35 years.According to the educational background point ofview, the most well-traveled 
passengers were the high school students. The use of public transportation to transport high school students has been explained in 
various studies. The main reasons are safety and security issues. 
Based on the profession types, the fewest people that used public transportation were those who had profession as entrepreneurs. 
Regarding to the analysis of the passangers from the point of view ofthe dependents in the family, strata and vehiclesownership, most 
passangers that used public transportation respectively were; those who did not have dependents, wives and passengers who did not 
have any vehicle. According to the view of the origin of the trip, the passenger was dominated by the passengers who traveled from 
their house, while the most traveled destination was mall. A study conducted in Seoul showed that trip to work expresses the same as 
the distribution of morning peak trip engagement, whereas shopping trip engagement distribution in time reflects the day-time opening 
hours of the shops, and leisure trip engagement (Choi et al 2014) 
Mode of transportation used from home to the the bus stop and from the bus stop to the destination was generally on foot (walking), 
the passengers traveled as many as once a day and generally they used public transportation 1-10 times a month. They traveled from 
home to bus stops as far as 100-400 meters, while from the bus stop to the destination, the travel distance was generally less than 100 
meters. The travel time used from the place of origin to the bus stop was less than 15-45 minutes and from the bus stop to the 
destination was less than 15-30 minutes, while the travel time needed in using public transportationwas 30-60 minutes. 
The average cost incurred from the place of origin to destination was Rp. 12,319 for one trip, while the income of the public 
transportuserswas in the range of less than 1,5-2,5 million per month. 
Previous research stated that transportation choices were influenced by several factors, such as individual characteristics and lifestyle, 
type of trip, perceived service performance of each transportation mode and situational variables. This showed the need for 
segmentation by considering travel attitudes and behavior. Policies that aim to influence car use must be targeted at the most 
motivated to change market segments and are willing to reduce the frequency of private vehicle use and change to public 
transportation (Beirão and Cabral, 2007). Things that can increase the attractiveness of public transportation are reliability and 
frequency of services, the most effective attributes in attracting car users are mostly affective and connected to individual perceptions, 
motivation and context. For this reason, it is necessary to stipulate promotional tariffs and reduce disruptive transportation policies. 
Attributes, basic accessibility, reliability and provision of mobility, which are felt by target markets must be considered as important 
service attributes (Redman et al, 2013). For cases in Indonesia the reasons of most respondents choose to use public transportation 
because low price (cheap) and quick. Percentage lowest public transportation use that was for reasons safe for. This showed most 
users of public transportation indeed more consider the side economy in the choice of mode transportation to do activity 
(Chairunnisa, 2013).  
 
 

IV. CONCLUSION 
According to the results of the analysis, the characteristics of public transport passengers in Makassar showed that the number of male 
passengers who traveled almost the same with the number of female passengers.Meanwhile,the most well-traveled passangerswere the 
passangers between the ages of 15-35 years.According to the educational background point ofview, the most well-traveled passengers 
were the high school students. Based on the profession types, the fewest people that used public transportation were those who had 
profession as entrepreneurs. Regarding to the analysis of the passangers from the point of view ofthe dependents in the family, strata 
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and vehiclesownership, most passangers that used public transportation respectively were; those who did not have dependents, wives 
and passengers who did not have any vehicle. According to the view of the origin of the trip, the passenger was dominated by the 
passengers who traveled from their house, while the most traveled destination was mall. A study conducted in Seoul showed that trip 
to work expresses the same as the distribution of morning peak trip engagement, whereas shopping trip engagement distribution in 
time reflects the day-time opening hours of the shops, and leisure trip engagement (Choi et al 2014) 
Mode of transportation used from home to the the bus stop and from the bus stop to the destination was generally on foot (walking), 
the passengers traveled as many as once a day and generally they used public transportation 1-10 times a month. They traveled from 
home to bus stops as far as 100-400 meters, while from the bus stop to the destination, the travel distance was generally less than 100 
meters. The travel time used from the place of origin to the bus stop was less than 15-45 minutes and from the bus stop to the 
destination was less than 15-30 minutes, while the travel time needed in using public transportationwas 30-60 minutes. 
The average cost incurred from the place of origin to destination was Rp. 12,319 for one trip, while the income of the public 
transportuserswas in the range of less than 1,5-2,5 million per month. 
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Abstract- In Nigeria, large quantity of coconut husk is generated in the rural areas as agriculture waste, and a critical question is to 
find alternative use of this waste into useful product such as adsorbent for the adsorption of heavy metals in industrial effluent. In this 
paper, optimization of adsorption of heavy metal onto the surface of activated and non-activated coconut husk using one-factor-at- a- 
time (OFAT) method was studied. The values of particle size, adsorbate concentration, contact time, adsorbent dose, process 
temperature and pH that optimizes adsorption capacity of the adsorbent was determined. For both activated and non-activated coconut 
husk, the particle size was varied from 250 µm to 1180 µm, while the concentration was varied from 0.1 mol/L to 0.5 mol/L. The 
temperature was varied from 25 oC to 65 oC while the contact time was varied from 10 to 50 minute. The adsorbent dose was varied 
from 2 g to 10 g, while the pH was varied from 6.0 to 7.3 respectively. The results indicated that optimal adsorption capacity of 0.522 
mg/g and 0.1 mg/g were obtained for both non-activated and activated coconut husk at particle size of 820 µm, while the optimum 
adsorption capacity of 0.204 mg/g and 0.78 mg/g at concentration of 0.4 M were obtained respectively for both adsorbents. The results 
also indicate optimum adsorption capacity of 0.8 mg/g at pH of 8.4 for both adsorbent. Particle size, concentration, contact time, 
adsorbent dose, temperature, and pH were found to be suitable process parameters for optimization of adsorption of heavy metal onto 
to the surface of coconut husk. 
 
Index Terms- Activated Carbon, Non-activated Carbon, Adsorbate, Adsorbent, Coconut Husk 

1. INTRODUCTION 
ctivated carbon is defined as a carbonaceous material with a large internal surface area and highly developed porous structure 
resulting from the processing of raw materials under high temperature reactions. It is composed of 87% to 97% carbon but also 

contains other elements depending on the processing method used and raw material it is derived from. Activated carbon’s porous 
structure allows it to adsorb materials from the liquid and gas phase. Its pore volume typically ranges from 0.20 to 0.60 cm3/g, and has 
been found to be as large as 1 cm3/g. Its surface area ranges typically from 800 to 1500 m2/g but has been found to be in excess of 
3,000 m2/g (Bansal etal., 2005). The surface area contains mostly micro pores with pore diameters smaller than 2 nm. These favorable 
properties make activated carbon a popular adsorbent for many applications (Gomez etal., 2009). 
Ania etal., (2014) reported that sorption capacities were 0.86 and 1.781mg/g for activated and non-activated coconut husk 
respectively. Non-activated coconut husk presented the highest adsorption capacities for the Cr (VI) ion. Also Daud etal, (2004) 
reported that 89% of copper ion removal with coconut husk as the adsorbent can be achieved at 120-minute contact time.  Sun etal, 
(2006) reported that coconut husk can be effectively used to remove methylene blue from solution. Important functional groups 
responsible for ion uptake include O-H, N-H, C-O and C=O groups (Sun etal., 2006). Due to the disposal of heavy metals such as 
Chromium, Lead, and cupper, the pollution of water resources has been an increasing worldwide concern for the last few decades. The 
quality of water supply is affected due to discharge of toxic metals into water sources and is a serious pollution problem. In the 
industrialized world, the use of chromium in industries like electroplating, textile, leather tanning, metallurgical metal finishing, 
photography, dye manufacturing, ink and pigments, power generation, and chemical manufacturing etc., is extensive and hence it is 
not uncommon for the aqueous effluents from such industrial plants to have high amounts of chromium.  
One-factor-at-a-time is optimization experiment which vary only one factor or variable at a time while keeping others variable fixed 
(Veronica, 1999). The advantage of the OFAT is that it can be used to determine whether there is curvature. 
It is clear from various earlier researches work on production of adsorbent from cellulose materials such as coconut husk (Augustine 
etal., 2015; Okafor etal., 2012; and Ekpete etal., 2011) that adsorption capacity of adsorbent produced from these materials are 
function of particle size, adsorbate concentration, contact time, adsorbent dose, process temperature and pH. There exists a 
relationship between the adsorption capacity and these process parameters. These study was therefore to develop an optimization 
framework by using OFAT method in order to established the type of relationship that exist between these variables. 
 
 

A 
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2. MATERIAL AND METHODS 
2.1 Preparation of Non-Activated Coconut Husk 

The coconut used in this work was gotten directly from a coconut tree in kabala west Kaduna. The coconut husk was removed by 

separating the outer covering shell from the main coconut shell and soaked in distilled water for one hour. The wet coconut husk was 

sun dried for 24 hour and latter dried in a dryer at 45 oC for one hours to form partial carbonized husk carbon (PCHC).  Finally, the 

dried PCHC was oven-dried overnight at 45 0C and crushed into different particle size to formed coconut husk carbon (CHC). The 

CHC was then packed into a desiccator for utilization.  

2.2. Preparation of Activated coconut husk 

Activated coconut husk was prepared by treatment of the dried coconut husk with concentrated phosphoric acid and keeping it in an 

oven at 90oc for 7 hours. The activated material was washed with distilled water to remove free acid and sun dried. 

 

2.3 Preparation of Solution of Heavy Metal 

The stock solution of 1000 ppm Cr (VI) was prepared by dissolving 19.4 g quantity of Potassium dichromate (K2Cr2O7) in 500ml de-

ionized water. Working solution of Cr (VI) standard was prepared by diluting the appropriate quantity of the above stock solution.   

2.4 Determination of Adsorption Capacity 

Batch experiment were carried out to determine the adsorption of metal ions onto to the adsorbent in a 500 Ml adsorption glass flask. 

The flask was shaken at a constant rate to allowed sufficient time for equilibrium. The pH of the solution in the flask was measured 

with a Graffin-pH meter. The flask was kept closed to avoid the fluctuation of pH. The effects of contact time, pH, adsorbent dosage, 

adsorbate concentration, particle size, and temperature were observed. The amount of metal adsorbed per unit mass is calculated using 

equation 1: 

𝑄𝑒 =
(𝐶𝑖 − 𝐶𝑒)  

𝑚
                            (1) 

Where 

Ci and Ce are the initial and equilibrium concentration (mg/L), m is the mass of the adsorbent (g). 

 

3. RESULTS AND DISCUSSION 
 
The effect of particle size, adsorbent dose, contact time, concentration, temperature, and pH on amount of metal adsorbed (adsorption 

capacity) were investigated. These variables were varied one at a time to identify the values of the adsorption process parameters that 

produced highest adsorption capacity. The results obtained are explained in what follows: 

3.1 Effect of Adsorbent Dose on Adsorption Capacity 

The effect of adsorbent dose on adsorption capacity for fixed particle size of 600 µm while other parameters are kept constant is 

shown in Figure 1 below. The result revealed that optimum adsorbent dose is 10g with optimum adsorption capacities of 0.763 mg/g 

and 0.57 mg/g   for non-activated and activated coconut husk respectively. Ania etal., (2014) have reported adsorption capacities of 

0.86 mg/g for activated coconut husk which is closed to the result obtained in this experiment. The minimum adsorption capacities of 

0.01 mg/g and 0.05 mg/g were obtained for non-activated and activated at adsorbent dose of 2 g. 
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Figure1: Dose versus Adsorption capacity 

3.2 Effect of Contact Time Adsorption Capacity 

 

The effect of contact time on the adsorption capacity was investigated. The result obtained is shown in Figure 2. The result revealed 

that optimum contact time of 20 minute was established with optimum adsorption capacities of 0.58 mg/g and 0.016 mg/g for 

activated and non-activated coconut husk respectively. Contact time is one of the most effective factors in batch adsorption process 

(Hanit etal., 2016). Adsorption rate rapidly increases initially, and the optimal removal was reached within 20 minute. 

 
                                                             Figure 2: Effect of contact time on adsorption capacity 

3.3 Effect of Adsorbate Concentration on Adsorption Capacity 

Effect of adsorbate concentration on adsorption of the heavy metal onto coconut husk activated carbon was investigated at varied 

concentration while remaining parameters are kept constant.  The result obtained is shown in Figure 3. Optimum adsorbate 

concentration of 0.4 mol/L was established with optimum adsorption capacities of 0.78 mg/g and 0.204 mg/g for activated and non-

activated coconut husk respectively. The minimum adsorbate concentration was found to be 0.1 mol/L with minimum adsorption 

capacities of 0.024 mg/g and 0.38 mg/g for non-activated and activated carbon respectively. 
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Figure 3: Adsorbate Conc. Versus Adsorption capacity 

 

3.4 Effect of pH on Adsorption Capacity 

Effect of pH on adsorption of the heavy metal onto coconut husk activated carbon was investigated at varied pH while remaining 

parameters are kept constant. During this study, results revealed that removal of metal ions was strongly depend on the pH of the 

solution as shown in Figure 4. Optimum pH value of 7.9 was established with optimum adsorption capacities of 0.96 mg/g and 0.68 

mg/g for activated and non-activated coconut husk respectively. Minimum pH value of 6.8 with minimum adsorption capacities of 

0.16 mg/g and 0.24 mg/g were obtained for activated and non-activated carbon respectively. This result revealed that adsorption 

capacity is higher in weak alkaline medium compared to acidic medium.  

 

 
Figure 4: pH versus adsorption capacity 

3.5 Effect of Temperature on Adsorption Capacity 

Effect of process temperature on adsorption of the heavy metal onto coconut husk carbon was investigated at varied temperature while 

remaining parameters are kept constant. The result as shown in Figure 5 revealed that optimum temperature of 70 oC was established 

with optimum adsorption capacity of 0.83 mg/g and 0.13 mg/g for non-activated and activated carbon respectively. It shown from this 

result that the non-activated coconut husk adsorbed more heavy metal than the activated coconut husk. This result is supported by 

earlier result reported by Augustine and Zenebu, 2015.  
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Figure 5: Temperature versus Adsorption capacity 

3.6 Effect of Particle size on Adsorption Capacity 

The effect of particle size on the adsorption capacity was investigated. The result obtained is shown in Figure 6. From the result, 

optimum particle size of 820 µm was established with optimum adsorption capacities of 0.522 mg/g and 0.1 mg/g for both non-

activated and activated respectively. The result further revealed that non-activated coconut husk adsorption rate is higher than that of 

the activated coconut husk. 

 
Figure 6: Particle size versus Adsorption capacity 

 

4. CONCLUSION  
This investigation has demonstrated the optimization of adsorption of heavy metals by coconut husk using OFAT method. The 
following conclusions were drawn from this study: 
• The optimum adsorbent dose for adsorption of heavy metal by both non-activated and activated coconut husk using OFAT 
method is 10 grams. 
• The optimum contact time for adsorption of heavy metal by both non-activated and activated coconut husk using OFAT 
method is 20 minutes. 
• The optimum adsorbate concentration for adsorption of heavy metal by both non-activated and activated coconut husk using 
OFAT method is 0.4 mol/L. 
• The optimum pH for adsorption of heavy metal by both non-activated and activated coconut husk using OFAT method is 7.9. 
• The optimum temperature for adsorption of heavy metal by both non-activated and activated coconut husk using OFAT 
method is 70 oC. 
• The optimum particle size for adsorption of heavy metal by both non-activated and activated coconut husk using OFAT 
method is 820 µm. 
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5. RECOMMENDATIONS 
Factorial and design of experiment (DoE) methods of optimization should be carried out to determine optimum values of these 
parameters and relationship that exist between these parameters. 
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Abstract- This seeks to examine the relationship between 

external public indebtedness and economic growth in Kenya. It 

employs time series data for the period 1970 - 2010 from World 

Development Indicators and Kenya National Bureau of Statistics. 

The study objectives are estimated using Ordinary Least Square 

(OLS). The results reveal a negative significant relationship 

between external public debt and economic growth. Capital 

formation also has a significant positive contribution to economic 

growth. The study recommends that the policies of debt 

management in Kenya be reviewed and improved. The 

government should pay more attention to the debt management 

profile particularly on the expenditure items and diversify the 

economy to generate more revenue and avoid external borrowing 

to the extent possible. 

 

Index Terms- Kenya, debt, growth    

 

I. INTRODUCTION 

eveloping countries like Kenya strive to have a sustainable 

economic growth and sound macroeconomic environment. 

Despite the effort made, these economies commonly face 

burgeoning fiscal deficits mainly driven by external debt 

servicing and widening current account deficits (Reinhart et al., 

2012). It is therefore necessary for economies to control their 

escalating fiscal deficits. In the process countries are confronted 

with the challenges of increasing revenues, curtailing non-

essential public expenditures and expanding avenues for new 

investment that can drive these economies to higher growth 

while limiting the current account deficit to sustainable levels 

(Baum et al., 2013). 

           A public debt is a debt owed to both external and internal 

parties by a government of an independent country. External 

Public Debt is debt owed to external creditors which are 

multilateral creditors such as African Development Bank, World 

Bank, International Monetary Fund and bilateral creditors who 

are essentially governments of other countries and commercial 

creditors (Patenio and Tan-Cruz, 2007).  

           The effect of external debt accumulation on investment 

and economic growth of a country has been a key area of 

discussion by policymakers and academicians Rusike (2007). 

The evidence is mixed on the role of external debt on economic 

growth. Some researchers find external debt has favourable 

impact on economic growth (Reinhart et al., 2012) while others 

find it to have adverse effect on economic growth (Baum et al., 

2013).  

           Kenya has been experiencing rapid growth of gross 

external debt over the years. The external debt problem in Kenya 

has been historical and has been increasing. External debt as 

percentage of GDP between years 1980 to 2000 ranged from 

48% to 131.9%. , Over the same period GDP growth ranged from 

as low as -0.8% to 7.2%. From 2000 external debt began to 

decline until in 2011. Debt service remained above 5% between 

1980 and 1997 and declined to 4.7% in 1998 then went back to 

over 5% in 1999. However, beginning 2000 debt service began to 

decline while GDP growth rate rose from as low as 0.6% in 2000 

to reach 7% in 2007.   

           The highest debt ratio was experienced in 1993 while the 

lowest ratio was in 2008. 1993 recorded 131.9% while 2008 

recorded 25%. The corresponding GDP growth rates were 0.6% 

and 1.5% in 1993 and 2008 respectively (see appendix 1). Also 

according to statistics compiled by IMF (2013), Kenya is the 

second most indebted country in the sub-Saharan Africa at 53% 

of GDP. This shows if the situation persists this trend may 

plunge the country into a debt crisis. However, the very opposite 

may occur. It is not immediately clear how rise in external debt 

affects the country’s economic growth.   This study seeks to 

establish how the growth in public external debt affects the 

country’s economic growth.  

 

II. LITERATURE REVIEW 

Theoretical literature 

           Theoretical literature on external debt and economic 

growth is inconclusive. Neoclassical theory posits that debt is 

detrimental to economic growth in the long run. It further argues 

that revenue deficits lead to reduced volumes of saving and may 

negatively affect economic growth if not offset by private saving. 

Keynesian theory states that in the short run the debt has positive 

impact on the economic growth through a multiplier process. 

Furthermore, Ricardian approach to debt and economic growth 

state that debt has no effect on the economic growth. 

Empirical literature  

           Empirical studies reviewed reveal mixed evidence on the 

impact of external debt on economic growth. Hameed et al. 

(2008) examine the dynamic effects of external debt servicing, 

capital stock and labour force on the economic growth in 

Pakistan for the period 1970-2003. Their findings reveal a 

negative relationship between external debt servicing and 

economic growth. They find an adverse effect of external debt 

servicing on labour and capital productivity. Similar results were 

found by Uma,Eboh and Obidike (2013) in Nigeria using data for 

period 1970-2010. Butts (2009) investigate the causal 

relationship between short term external debt and GDP growth 

rate for 27 Latin American and Caribbean countries over the 

period 1970-2003 and found evidence of granger causality 

meaning in 13 countries. 

D 
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            Using panel data Safia and Shabbir, (2009) analyzes 

relatively small sample of 24 developing countries in Africa over 

a period of 1976-2003. They further employed random and fixed 

effects estimations. The findings indicate a relatively causal 

negative relationship between the external public debts and 

economic growth to a certain threshold of borrowing. This was 

consistent with the study by Muhtar, (2004) who find external 

debt to have a negative impact on the economic growth. 

III.            Ajayi and Oke (2012) investigate the effect of the 

external debt burden on economic growth and 

development of Nigeria. Their findings indicate that 

external debt burden hasd an adverse effect on the 

national income and per capital income of the country. 

High level of external debt led to devaluation of the 

nation currency, increase in retrenchment of workers, 

continuous industrial strike and poor educational 

system. This led to the economy of Nigeria getting 

depressed.Z 

           To analyze the relationship between external debt and 

economic growth the study adopts Ajayi and Oke (2012) model. 

The model is specified as follows, 

Y = β0 + β1K + β2L + β3IR + β4ED + β5DSP + β6 IF +U 

……………………………… (1) 

Where, 

Y = Gross Domestic Product  

K= Capital stock  

L= Labour force  

IR = Interest Rate 

ED= External debt measured as total external debt stocks in USD 

DSP = Debt Services Payment  

IF= Inflation as GDP deflator 

U = Stochastic error term 

β1, β2, β3, β4, β5, β6 = parameters to be estimated. 

 

           GDP is the dependent variable and is measures at current 

USD. The explanatory variable include capital stock which is the 

gross capital formation in USD, labour force which is total 

labour force, debt service payment which is total debt service on 

external debt in USD, External debt is total external debt stocks 

in USD, Interest rate on external debt and inflation rate measured 

as consumer prices. 

 

IV. EMPIRICAL ANALYSIS AND PRESENTATION OF 

RESULTS 

Descriptive statistics 

     

Table 1: Descriptive statistics 

 

Variable Obs Mean Std. Dev. Min Max 

      
GDP 41 10610.46 8008.554 1603.447 32198.15 

K 41 1918.998 1345.201 282.5199 6095.2 

L 41 6.250579 5.612978 0.627214 15.00589 

IR 41 168.0454 100.4367 0.283 333.362 

ED 41 4748.824 2550.84 282 8589.492 

DSP 41 478.4265 252.343 11.00446 904.429 

IF 41 9.893516 8.001668 -9.219158 41.98877 

Source: Own computation 

 

           From the Table 4.1, the GDP current in USD for Kenya 

has a mean of 10610.46 million with a standard deviation of 

8008.554and a maximum value of 32198.15million and a lowest 

value of 1603.447 million over a period of 41 years. Gross 

capital formation had a mean of 1918.99 million with a standard 

deviation of 1345.20 and had a minimum value of 282.52 million 

with maximum value of 6095.2 million. Total labour force over 

the same period had a mean of 6.25 with a standard deviation of 

5.61. This variable had a minimum of 0.63 million and a 

maximum of 15.01 million. Interest payments on external debt 

had a mean of 168.04 with a standard deviation of 100.44 and 

had a maximum value of 333.36 million and a minimum value of 

0.28 million over the same period. Total external debt stocks had 

a mean of 4748.83 with a standard deviation of 2550.84, while its 

minimum and maximum values in millions were 282 and 

8589.49 respectively. External debt service had a mean of 478.43 

with a standard deviation of 252.34 and had the minimum value 

of external debt service was 11 and a maximum value of 904.43. 

Inflation had a mean of 9.89 with a standard deviation of 8.00 

and had minimum and maximum values -9.22 and 41.99 

respectively. 

 

Unit root test 

           We carried out non stationarity test to avoid spurious 

regressions and inconsistent regression results. Table 2 below 

shows the results of Augmented Dickey Fuller (ADF) in 

establishing the order of integration of individual series.   

 

Table 2 Test for Unit Root 

 

Variables Test Statistic at 

lags (0) 

Test statistic at lags 

(0) after first 

differencing  

GDP 2.925 -3.192 
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K 1.961 -4.810 

L -0.109 -6.176 

IR -1.674 -5.136 

ED -0.934 -5.273 

DSP -1.918  -7.480 

IF -4.776 --5.253 

**Critical values at 1%, 5% and 10% is 3.648, 2.958 and 2.612 

before first differencing and after first differencing are 3.655, 

2.961 and 2.613. 

Source: own computation 

 

           Upon conducting the stationarity test, Gross Domestic 

Product, capital, labour, interest rate, external debt, and debt 

service payment were found to be non stationary at lags zero but 

on first differencing, they turn out to be stationary. Inflation rate 

was the only variable which was stationary without first 

differencing. 

 

 Co-integration Test 

 

 

Table 3: Engel Granger test for Cointegration 

 

D.uhat Coefficients Std. Err. T P>t 

L1. -0.5697908 0.1914055 -2.98 0.005 

LD. -0.0988652 0.1725294 -0.57 0.570 

_cons 449.9221 181.9036 2.47 0.018 

Number of observation = 38 

F(  2,    35) =  8.44 

Prob > F      =  0.0010 

R-squared     =  0.3252 

Adj R-squared =  0.2867 

Root MSE      =  696.34 

Source: Own computation   

           Co integration test results reveal a long run relationship 

between GDP and the explanatory variables. 

 

Regression Results 

           The empirical model of the study is estimated using 

Newey West regression method to minimize the effects of 

multicollinearity and avoid biased results. 

 

Table 4  Newey West regression results 

 

The dependent variable is GDP 

Variables Coef  t-statistic p>[t] 

K 137.987 3.22 0.002 

L 345.813 1.24 0.225 

IR -87.928 -0.52 0.605 

ED -50.671 -3.18 0.003 

DSP 56.386  0.08 0.935 

INF 3.028  0.18 0.860 

CONSTANT -1585.199 -0.47 0.644 

Significance level at 5%; F STATISTIC = 10.12; 

Prob>Chi2=0.0021; R
2
 =0.216; ADJ R

2
=0.0777 

Source: Own computation 

  

           The results reveal a significant negative relationship 

between GDP and external debt stock. This implies that an 

increase in external debt by I dollar will reduce the GDP by 50 

USD. The effect of gross capital formation on GDP is 

significantly positive. The measure of goodness of fit, the R 

squared is 0.216 and the Adjusted R squared is 0.078 implying 

that 21 percent of the variations in GDP growth rate are 

explained by the independent variables in the model.  

 

V. DISCUSSION OF THE RESULTS  

           The impact of external debt on economic growth in Kenya 

is negative, high external debt in Kenya relative to GDP leads to 

a reduction in economic growth rate. This confirms Solow’s 

argument that when capital increases relative to labour, this 

increases growth since people become more productive when 

working with more of capital. This also confirms Keynesian 

growth theory that economic growth is determined by investment 

and savings. A country with high external debts may experience 

a leakage in the circular flow of income through paying of the 

debts and interest rates. This may lower investments and affect 

the economic growth negatively. 

           The study results support empirical findings by Ajayi and 

Oke (2012) that external debt burden has an adverse effect on 

economic growth and development. Nigeria external debt burden 

has had an adverse effect on the national and per capital incomes 

giving a negative relationship between debt and growth. The 

results also support the empirical findings of Uma,Eboh and 

Obidike (2013)on debt and debt service implications on 

economic development. Nigeria’s total domestic and external 

debts are inversely related to real gross domestic product, a 

proxy for economic development.  

           The results of this study contradict the findings of Hassan 

and Mamman (2013 and Egbetunde, (2012) whose empirical 

results indicate that external debt has a positive effect on 
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economic growth. Their findings suggest that increase in external 

debt leads to increase in GDP but our study has found a decrease 

in GDP.  

 

VI. CONCLUSIONS AND POLICY 

RECOMMENDATIONS 

           This study examined the relationship between external 

public debt and economic growth in Kenya over the period 1970 

to 2010. The empirical results showed that the relationship 

between public external debt and economic growth in Kenya is 

negative. As external public debt increase economic growth 

deteriorate. The impact of external debt is negatively felt in 

Kenya due to the fact that the funds are not always channelled to 

the real productive sectors. There is need for the government to 

manage external public debt properly and accelerate economic 

growth. 

           In consideration of the study findings some policy 

recommendations arise. Policy makers in Kenya should be 

cautious regarding raising the public debt level, since this may 

drive the country towards high debt ratio regimes associated with 

lower economic growth. The government need to pursue policies 

geared towards reducing the debt stock in order to reduce the 

adverse effects of debt on growth.  

           The government should pay more attention to the debt 

management profile particularly in its expenditure. Borrowed 

funds should be put into productive projects and programmes to 

improve the economy. There is great need for laws to guide 

sourcing, management and limits on loan-taking by the 

government. External debt should be tied to productive ventures 

rather than to social consumption. 

           The government need to diversify the economy so as to 

generate more revenue and avoid loans build-up. Since capital is 

a key determinant of economic growth, it is important for the 

government to put measures to increase capital formation. This 

would lead to increased investments hence growth of the 

economy. 
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APPENDIX 

Table 1: Trend in Kenya’s External debt stocks and debt service as %GDP and GPD Annual Growth (%) 

Year           Ext. Debt (% GDP)     Debt service (% GDP)   GDP growth (%) 

 1980             48.1             6.1   5.6    
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1981  48.6             7.3   3.8 

1982            54.5                       8.0    1.5    

1983            62.7                      8.9   1.3 

1984            58.6                     9.6   1.8 

1985  70.6            10.5   4.3 

1986  65.8   9.7   7.2 

1987  75.2   8.9   5.9 

1988  72.3   9.2   6.2 

1989  73.4   8.8   4.7 

1990  85.8   9.6   4.2 

1991  95.8   9.2   1.4 

1992  87.7   8.5             -0.8 

1993  131.9   11.7   0.6 

1994  105.0   12.9   2.6 

1995  83.8   10.4   4.4 

1996  57.6   7.1   4.1 

1997  49.9   5.1   0.5 

1998  48.9   4.7   3.3 

1999  51.3   5.5   2.3 

2000  49.3   4.7   0.6 

2001  43.4   3.8   3.8 

2002  47.4   4.1   0.5 

2003  47.0   3.9   2.9 

2004  47.3   2.2   5.1 

2005  34.6   2.9   5.9 

2006  29.8   1.9   6.3 

2007  27.8   1.7   7.0 

2008  25.0   1.4   1.5 

2009  28.1   1.3   2.7 
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2010  27.5   1.3   5.6 

           Source: World Bank, 2012  
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Abstract- We present the analytical calculation of transcendental 

equation obeyed by quasi-bound energy levels of electron for   

motion perpendicular to interfaces of the Quantum Well and 

Nanostructure Physics of non-isolated Quantum Well of 

symmetric rectangular double barrier. In this investigation we 

need to calculate expressions of elements of transfer matrix of 

the left hand rectangular tunnel barrier (TL matrix) and 

expressions of elements of inverse transfer matrix of the right 

hand rectangular tunnel barrier (ITR matrix) to get the desired 

calculation. In particular, we shall carry out thorough and 

complete analytical calculation leading to the transcendental 

equation obeyed by allowed values of kinetic or total energy of 

an electron in the non-isolated QW for motion along x direction 

only. As is evident, we shall deal with a 1D problem or 

calculation. It is also observed the resonant transmission peaks of 

symmetric rectangular double barrier obey the same condition. 

The Quantum Well structure can be realized with GaAs as wells 

and AlGaAs as barriers for wavelength about 0.8 µm. We 

anticipate that the application of Quantum Well might be 

worthwhile for potential applications in novel multifunctional 

devices. These devices are monolithically integrated with various 

optoelectronic devices to provide photonic integrated circuit with 

increased functionality. In addition, quantum well devices find 

their applications in quantum well lasers or improved lasers, 

photo detectors, modulators and switches and operate much 

faster, more economically and have led to a million increases in 

speed.  

 

Index Terms- Quantum Well (QW), quasi-bound energy levels, 

resonant transmission peaks, transcendental equation 

 

I. INTRODUCTION 

he study of quantum mechanics is now a great interesting 

subject area to understand the physical characteristics of 

microscopic particles and to describe the behavior of matter and 

energy at the sub atomic scale. In nanometer scale (nm, 10−9 m) 

which is comparable to the electron coherence length and 

wavelength, quantum mechanical effects originated from 

undulatory properties of electrons become more tangible and 

essential, so that the conventional semi classical theory becomes 

inapplicable. Hence researchers are mostly attracted in this field 

for its unprecedented features. It is after 1970’s that the quantum-

well (QW) is experimentally observed in potential barriers made 

in semiconductor-on-semiconductor systems or semiconductor 

super lattices. This research evaluates the nanostructure physics 

of non-isolated quantum well of symmetric rectangular double 

barrier. Quantum wells are formed in semiconductors by having 

a material, like gallium arsenide (GaAs), sandwiched between 

two layers of a material with a wider band gap, like aluminium 

gallium arsenide (AlGaAs). These structures can be grown 

by molecular beam epitaxy or chemical vapor deposition with 

control of the layer thickness down to monolayers. A thin layer 

of GaAs sandwiched between two thick layers of AlGaAs can 

provide us a QW. Since the width of the semiconductor material 

is comparable to the de Broglie wavelength, size quantization 

will result and electrons and holes will be confined in the small 

band gap semiconductors, where their potential energies are 

lowest. Because of the confinement of electron or hole by two 

sides of the QW, energy spectrum of an electron or hole in QW 

for motion perpendicular to the GaAs-AlGaAs interfaces 

becomes quantized or discrete. The states associated with these 

confined levels are called bound states, because an electron in 

such a state essentially cannot leak out of the well and remains 

essentially confined within the QW, because the barriers on 

either side are thick. If we impose periodic boundary condition 

on wave function associated with motion of an electron parallel 

to interfaces of QW, the continuous energy spectrum in fact 

becomes quasi-continuous. In our investigation, We shall obtain 

a condition that is obeyed by allowed values of kinetic or total 

energy of an electron in the QW for motion along x direction 

only i.e. for motion perpendicular to interfaces of the QW. As we 

shall see, the condition will come up in the form of a 

transcendental equation and the resonant transmission peaks of 

symmetric rectangular double barrier also obey the same 

condition. We shall carry out thorough and complete analytical 

calculation leading to the transcendental equation and finding the 

similarities that the values of energy at T versus E peaks of 

symmetric rectangular double barrier are the same as allowed 

values of energy of quasi-bound levels in the non- isolated QW. 

T 
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2a       (0, 0)         b         b+2a              x 

 

II. DETAILS OF THE PROBLEM 

 

In this investigation, a thin layer of GaAs sandwiched between 

two thick layers of AlGaAs to form quantum well. Figure 1 (a) 

shows structure of symmetric rectangular double barrier. The two 

AlGaAs layers are identical in width and in Al content. Figure 1 

(b) shows band model of symmetric rectangular double barrier. 

 

               AlGaAs                          AlGaAs 

                                               

        

 

    GaAs                   GaAs                  GaAs 

 

 

(a)                        interfaces                              Z      Space (X) 

 

                             V(x) 

           V0               

 

 

 

 

(b) 

 

Figure 1: (a) Structure, (b) band model of symmetric rectangular 

double barrier showing lower edge of conduction band Ec as a 

function of x. 

 

In the band model we have potential profile of a Quantum Well 

(QW) between two identical rectangular tunnel barriers. An 

electron in the QW can feel the Quantum Well confinement for 

its motion along x direction only, i.e. for motion perpendicular to 

interfaces of the QW. There are four GaAs-AlGaAs interfaces, 

which are all parallel to YZ plane. The QW is a non-isolated QW 

because an electron residing in the QW can tunnel through either 

barrier and leak out of the QW never to return. Because of small 

(Nano scale) width b, energy of an electron inside the QW for 

motion along x direction can have some discrete allowed values 

only. Potential energy inside the QW has been taken as zero by 

choice of origin in Figure 1. As such, kinetic energy is the total 

energy of an electron in the QW. 

 

We shall obtain a condition that is obeyed by allowed values of 

kinetic or total energy of an electron in the QW for motion along 

x direction only i.e. for motion perpendicular to interfaces of the 

QW. It also be seen that the resonant transmission peaks of 

symmetric rectangular double barrier obey the same condition. 

 

III.  METHODOLOGY AND INVOLVED PHYSICS 

 

Quantum wells can be grown in semiconductors by molecular 

beam epitaxy or chemical vapor deposition with control of the 

layer thickness down to monolayers. A thin layer of 

semiconductor sandwiched between another two thick layers of 

semiconductor can provide us a QW. Here, a thin layer of GaAs 

sandwiched between two thick layers of AlGaAs and provided us 

a Quantum Well. The methodology and involved physics for 

finding out the transcendental equation is depicted in Figure 2. 

                         V (x) 

I II V0 III IV V 

A = 0 C  G C' G' 

B D  H D' H' = 0 

          -2a          (0, 0)                b           b + 2a      x 

 

Figure 2: Figure to help describe methodology of the calculation 

 

If we have variation of potential V(x) as shown in the figure 2, 

we have a one-dimensional, double, rectangular potential barrier. 

If the width and height of the barrier are finite and small, we 

have tunnel barrier of width 2a and height V0.  

There are five regions as shown. According to the choice of 

origin in Figure 2, V(x) = 0 in region I, III and V and V(x) = V0 

in region II and IV. Solutions of time-independent Schrödinger 

equation  
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We first recognize that G and H are amplitude of plane waves 

travelling along + x and - x directions inside the non-isolated 

Quantum Well between the two tunnel barriers. An electron 

residing in the QW is reflecting back and forth between the two 

barriers with these two plane travelling waves associated with it. 

Every time the electron is incident on the right hand tunnel 

barrier, there is a probability that it tunnels the barrier and leaks 

out of the QW, with the plane wave of amplitude Gwith it, 

never to return. As such H = 0. H is the amplitude of plane 

wave with which the electron would attempt to return to the QW 

if it would return at all, which it does not. 

Again, every time the electron is incident on the left hand 

tunnel barrier, there is a probability that it tunnels the barrier and 

leaks out of the QW, with the plane wave of amplitude B with it, 

never to return. As such A = 0. A is the amplitude of plane wave 

with which the electron would attempt to return to the QW if it 

would return at all, which it does not. 
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We shall use boundary conditions like 21 uu  and 

dx

du

dx

du 21   at the finite potential discontinuities of Figure 2 

and obtain the relations 
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where TL matrix is transfer matrix of the left hand rectangular 

tunnel barrier and ITR matrix is inverse transfer matrix of the 

right hand rectangular tunnel barrier. Equation (1) and (2) give 
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As already explained, we know from physical ground that  

A=0 and H= 0. We now use these in equation (3) and get 
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              Equation (4) yields 
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Dividing equation (5) by (6), we get 
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which is the condition obeyed by allowed values of energy E of 

an electron in the non-isolated QW for motion along x direction 

only. We need to obtain analytical expressions of elements of 

transfer matrix of left hand tunnel barrier (TL matrix) and we also 

need to obtain analytical expressions of elements of inverse 

transfer matrix of right hand tunnel barrier (ITR matrix) and use 

them in equation (7) to get the transcendental equation 

(condition) obeyed by allowed values of energy E of an electron 

in the non-isolated QW for motion along x direction only. The 

allowed values of energy E are kinetic as well as total energy of 

an electron for motion along x direction inside the non-isolated 

QW between the two tunnel barriers; this is because potential 

energy of electron inside the QW is zero by choice of origin. In 

the following sections, we calculate expressions of elements of 

TL matrix and of ITR matrix and then obtain the transcendental 

equation. 

IV. CALCULATION OF TRANSFER MATRIX OF THE LEFT 

HAND RECTANGULAR TUNNEL BARRIER 

 
                                  -2a                   (0, 0)                              x 

Figure 3: Left hand rectangular tunnel barrier  

 

According to the choice of origin, V(x) is zero in region I and III 

and is V0 in region II. Solutions of time-independent Schrödinger 

equation in the three regions are given by 
ikxikx BeAexu )(1   where 
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The expressions for u2 and β2 imply that we are considering free 

electrons of kinetic energy less than V0 impinging on the barrier 

from the left. 

 

According to boundary condition u1= u2 at x = -2a, we get 
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 Again, u2 = u3 at x = 0 gives 

                   C + D = G + H                               …….. (10) 

               
dx

du

dx

du 32   at x = 0 gives 

xx DeCe    ikxikx ikHeGeik   at x = 0 

ikHikGDC    

HG
ik

D

ik

C


                  …….. (11) 

Adding equation (8) and (9), we get 
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Subtracting equation (9) from equation (8) we get  

aDe 22 aikaik e
ik

Ae
ik 22 11 

 
















   

aaikaaik e
ik

Ae
ik

D  


2222 1
2

1
1

2

1 


















  

In matrix form these can be written as 
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Adding equation (10) and (11), we get 
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Subtracting equation (11) from equation (10) we get 
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In matrix form these can be written as 
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Using equation (12) in equation (13), we get 
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Comparison of equation (13) to (16) shows that the elements of 

transfer matrix TL obey the following properties. 
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V. CALCULATION OF INVERSE TRANSFER MATRIX OF   

     THE RIGHT HAND RECTANGULAR TUNNEL BARRIER 

                                      b                 b+2a                        x 

      

 Figure 4: Right hand rectangular tunnel barrier  

Solutions of time-independent Schrödinger equation in the three 

regions are as follows. 
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We are considering the case with E < V0. Using the boundary 

condition u3 = u4 at x = b, we get 

ikbikb HeGe  bb eDeC      …….. (21) 

and  
dx

du

dx

du 43    at x = b gives 

ikxikx ikHeGeik  xx eDeC    at x = b 

or, 
ikbikb HeGe  bb eD

ik
eC

ik

     ……  (22) 

Again, u4 = u5 at x =b+2a gives 

)2()2( abab eDeC    )2()2( abikabik eHeG          .... (23) 

and  
dx

du

dx

du 54   at x =b+2a gives 

xx eDeC    ikxikx eHikeGik   at x =b+2a 
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Adding equation (21) and (22), we get 
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Subtracting equation (22) from equation (21) we get  
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In matrix form these can be written as 
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Adding equation (23) and (24), we get  
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Subtracting equation (24) from equation (23) we get  

 

 He
ik

Ge
ik

eD abikabikab 
















  )2()2()2( 112




 

He
ik

Ge
ik

D abikabik 
















  )2)(()2)(( 1

2

1
1

2

1 


… (29) 

 

In matrix form equation (28) and (29) can be written as 
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Equation (27) and (30), give 
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We now obtain expressions of elements of the inverse transfer 

matrix ITR. 
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Comparison of equation (32) and (33) shows that 
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From equation (35) and (36), we find that 
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   V.   CALCULATION OF TRANSCENDENTAL EQUATION    

          OBEYED BY QUASI-BOUND ENERGY LEVELS 
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to use in equation (7):  11222112 RLRL ITTITT  to get the 

transcendental equation obeyed by allowed values of energy E of 

an electron in the non-isolated Quantum Well of the symmetric 

rectangular double barrier for motion perpendicular to interfaces 

of the Quantum Well. 

Thus we get 
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Equating real parts of equation (38) we get 
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and equating imaginary parts of equation (38) we get 
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Dividing equation (40) by equation (39) we get 
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where   
2

2 2



mE
k             b = width of QW 

       and    
2
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EVm 
           2a = width of each barrier. 

Equation (41) is the condition or transcendental equation obeyed 

by quasi-bound energy levels of non-isolated Quantum Well of 

symmetric rectangular double barrier. In other words, equation 

(41) is the condition or transcendental equation obeyed by 

allowed values of kinetic or total energy of an electron in the QW 

for motion along x direction only i.e. for motion perpendicular to 

interfaces of the QW. 

 

            VI. RESONANT TRANSMISSION PEAKS OBEY THE   
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Using equation (44) and equation (45), we get 
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Equation (46) is the same as equation (41). Thus values of energy 

at which resonant transmission peaks of symmetric rectangular 

double barrier occur obey the same condition or transcendental 

equation as that obeyed by quasi-bound energy levels of non-

isolated Quantum Well of symmetric rectangular double barrier. 

In other words, values of energy at T versus E peaks of 

symmetric rectangular double barrier are the same as allowed 

values of energy of quasi-bound levels in the non- isolated QW 

of symmetric rectangular double barrier. 

It is mentionable that resonance occurs if only the condition  

0])2(cos[  bak  is satisfied 

2
)12(])2(
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Where, n = 0, 1, 2, 3,... 

 

Above equation is also the condition for quantized energy levels 

in the QW between the two barriers. Thus values of resonance 

energy are equal to bound state energy levels of the quantum 

well formed between the two barriers. Pronounced transmission 

of electrons occurs when the energy of electrons is aligned with 

one of the quantized levels in the quantum well. 

 

Profile of transmission peak 

 

To get an expression for the profile of transmission peak i.e. 

shape of peak of T versus E curve, let us rewrite equation 
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and recognize that   )2( bak                           ………..(48) 

is a function of energy E of tunneling electron. At a resonance 

peak of T versus E curve, we have  
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Hence, near a resonance peak of T versus E curve, we have 
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where  is a small change in . For the condition given by 

equation (50), we have 
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Using equation (51), equation (47) gives 
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which gives variation of transmission coefficient near a 

resonance peak.  

 

We have 
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Here Tres = 1 is the peak value of T. Equation (52) shows that T 

versus E curve near resonance has Lorentzian profile. From 

equation (52) we find that 
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We may now write equation (53) in terms of energy as 
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This is the shape of T versus E curve near resonance. The shape 

is Lorentzian. 

 

T versus E curve of symmetric rectangular double barrier 

 

To find how the actual T versus E curves of symmetric 

rectangular double barrier look like, we have used Mathematica 

to actually plot T as a function of E for E < V0. The only inputs 

are a, b and x. We found the result shown in Figure 5. 
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Figure 5: T versus E plot of symmetric rectangular double barrier 

for the energy range 0 to V0 for 2a = 5 nm, b = 10 nm and x = 0.1 

     

Notable feature are as follows. 

 

1) Indeed the shape of resonance peak is close to a Lorentzian. 
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2) The transmission coefficient is unity at resonance and falls    

   off rapidly with energy on either side of the resonance. 

3) We have only one peak in the range 0 to V0 because for x  

 =0.1, the QW is very shallow which contains only one quasi- 

  bound energy level. 
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Figure 6: Log10T versus E plot of symmetric rectangular double 

barrier for the energy range 0 to V0 for 2a = 5 nm, b = 10 nm and 

x = 0.1. 

 

For larger value of x = 0.2, the QW is deeper and accommodates 

two quasi- bound energy levels giving rise to two resonance 

peaks in the energy range 0 to V0. This is shown on log scale in 

figure 7 and on linear scale in figure 8. 
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Figure 7: Log10T versus E plot of symmetric rectangular 

    double barrier for the energy range 0 to V0 for 2a = 5 nm,  

    b = 10 nm and x = 0.2. 
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Figure 8: T versus E plot of symmetric rectangular double barrier 

for the energy range 0 to V0 for 2a = 5 nm, b = 10 nm and x =0 .2 

 

We can compare transmission coefficient of symmetric 

rectangular double barrier with transmission coefficient of one of 

the two single barriers in the tunneling regime (E < V0) depicted 

in Figure 9. 
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Figure 9: T versus E plot of symmetric rectangular double barrier 

for the energy range 0 to V0 for 2a = 5 nm, b = 10 nm and x = 

0.2. Dashed curve shows T1 versus E curve in the tunneling 

regime. 

We find that T1 does not rise to more than 0.4, but T rises up to 1 

at resonance. For the resonances at E1 and E2, T1 = 0.025 and 0.2 

respectively while T = 1. This is resonant tunneling. 
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VII. CONCLUSION 

We have solved the problem analytically with the method of 

transfer matrix and found the physics of nanostructures of non-

isolated Quantum Well of symmetric rectangular double barrier. 

It also contains resonant transmission peaks, transmission 

coefficient of symmetric rectangular and Delta function double 

potential barriers having a Quantum Well between them and 

compared the characteristics with those of rectangular and Delta 

function single potential barrier. Mathematica was used to write 

programs for calculating and plotting transmission coefficient as 

a function of energy of electron. This research covers materials 

selection, processing, involved physics, and technology, 

thorough calculation and devices aspect of Quantum Well (QW). 
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Abstract- Rising sea levels and land subsidence in Semarang has caused some areas in Semarang, especially the areas close to the 
sea, has experienced tidal flood. The tidal flood become worse when it rains because the volume of water is raising. One of the 
area which experience tidal flood is RW IV, in Kemijen, East of Semarang 
The solution which can be done by the community is lifting the ground and raising the level of the house’s floor. This effort need 
a lot of money, and it has to be done every 5 (five years) to anticipate the tidal flood. Some residents with low economic ability 
have difficultyto raise the floor because of the financial factor. As a result, the low income family have to face the environmental 
problem and they have to stay with the water when the tidal flood come.   
One of the solutionis to build a “stage house”. With stage house, water cannot reach the floor and does not disturb the activities of 
the family member. The proposed stage house model is 1.5 meters above ground level / road surface. 
This research is a follow-up research (2nd year research) where the design of stage house as the result of the first research, is 
applied. The application of the design is done in RW IV. In the development of this adaptif house for tidal flood, the community 
approach has been used as a major approach. Community participation can be seen from the initial process of identifying 
problems to the final step which is building the stage house.  
With the model of this stage house is expected to give a solution for tidal flood in Semarang.  

 
Keywords- Semarang, Stage house, Tidal flood.  

 

 
 
 

I.   INTRODUCTION 
 
Tide always happenedin Kemijen, especially when it rained. A very high tide occurred in 2006. Almost the entire area of Kemijen was 
inundated by the tide. However, at present (in 2018), most of Kemijen area have been spared from tidal flood due to the pumps at River 
Banger. However, the area of RW IV still frequently had the tide due to poor drainage. With the tidal flood,it disrupted the people’s 
activities of residents, so, until recently, some residents are still doing the construction by raising the level of the house’s floors to avoid 
tidal flood. When a tide happened, it was very troublesome for the residents and disrupted their daily activities with inundated feet. 
Therefore, in order to have their daily activities, when a tidal flood occurred, a stage house was proposed for the flood-stricken area. 
Stage house is a building where the floor level is raised from the ground or water. 

 
In this research, the model of stage house was proposed with the height of 1.5 meters above ground level. The heights of the house 

floorswere calculated against the height of the tide and the land subsidence that occurred in the area; about 5.75 cm - 13.5 cm [1]. The 
proposed construction of stage house was intended to avoid the landfilling when elevating/ raising the level of the house’s floors, which 
was usually done by the residents to avoid tidal flood. As a result, landfilling will cause new problems because the tide water will move 
to other lower areas or bare land. By using the shape of stage house, the water under the floor of the houses still flows as usual, 
andenvironmental ecosystem is not disturbed. 
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Figure 1: a/left ) A house with raised floor level (Mr. Mahdi’s house), b/right) a house 
without the raising of floor level (Mr. Bambang Susilo’s house) 
 

 
 

II.   METHODOLOGY 
This research was an applied research. Based on the observations made in the field, the problems faced by the community of 

Kemijen had been identified. The problem of tide has been the problem faced to present. The results of this study are expected to be 
able to overcome the tide problems related to their homes. 

Applied research, according to Maryati, is a research that provides practical and useful solutions [3]. Applied research focuses on 
the application of the research results in daily activities rather than the development of theories or ideas. The main characteristic is 
that the impact can be felt directly and implemented in real conditions. 

To obtain the data, the first step was making field observations along with an understanding through library study related to the 
environmental problems in Kemijen area. In the observation, interview methodwas also conducted using key resource person. The 
results of observation, interview,and library study were the first step of making hydraulic stagehouse. 

The design of stage house was made by taking into account the environmental conditions in Kemijen area and the economic 
capabilities of the Kemijen community affected by tide. The finished design was then socialized to the public. Then, the next step 
was to apply the design to the selected locations. The site determination was also considered together with the community so that its 
implementation was not misplaced. In its application, community participation was the main element through mutual cooperation 
mechanism. 

 
III.   R ES U L T  A N D  D I S C U S S I O N   

 

A. Location of Stage House Buildings  
In this study, the stage house was made 1.5  meters higher from the road level to anticipate the presence of tidal flood and the land 

subsidsence in Kemijen Village. The height of the road was taken as the estimation point (standard) for the height of the floor level of 
the stage houses, considering the road in the neighborhood was always raised to counterbalance the tidal flood. 

With the stage house, it is expected that the residents can still move as usual because their feet were not wet because of the water. 
The stage house in this study was built to the home yard of Mrs. Hanifah (Mr. Heri) which was still often exposed to tide (the puddle 
of tide was found)  at RW IV (Rukun Warga IV). The home yard of Mrs. Hanifa still had the vacant land with 6,9 meters x 7,5 meters, 
which was always inundated with water. The stage house built was positioned adjacent/ coinciding with the old/ original house 
building so that it can be interconnected later. 
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Figure 2 : Mrs. Hanifah’s house  (a) front view (b) the yard inside the house 
Mrs. Hanifah’s house was one of the houses which was not raised. The house floor was lower than the street. 
 

 
Figure 3 :  The location of the stage house to be built in the yard inside Mrs. Hanifah’s house.  
 

Mrs. Hanifah’s house (the old/ original building) was always exposed to tidal floodsince the floor of the house building was still 
lower than the street level. In addition, the house was located near a pond, so it affected the groundwater level. The condition made the 
research team try to make Mrs.Hanifah’s house in such a way so that they had a space avoided from puddles. For this kind of 
environment, the appropriate type of house is a stage house. Stage house does not create the problem of eco system because there is no 
land filled [2] 

The presence of the stage house of 1.5 meters higherfrom the ground level was usefulas the empty space under the floor could be 
used for other activities, such as sitting around while chatting and relaxing. It can be done when there is no tidal flood. 

 

 
Figure 4: An empty space under the stage house  
 
Given the home yard was flooded quite widely, it is expected that the house can be developed later. Hence, the stage house was 

built adjacent to the old building. 

An empty space under the stage house 
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B. Dimension of Stage House Building  
The stage house made with the dimension of 3 x 3 square meters is a roofed room and given a covering wall and doors. The 

space can be used for the regular activities (rest, sleep, sitting) of the occupants (more than one). The size of 3x3 square meters 
was taken based on the module of the average house size in RW IV of Kemijen Village (9 x 13 square meters). 

The stage house that had been made (completed in June 2018) has been used by the residents as a place to rest/ sleep and 
other activities by family members. Basically they are very happy because they have a dry place and not inundated. 

 
Figure 5:  The sketch of Mrs. Hanifah’s house and the position of the stage house that would be built over the 

inundation of tidal water  
 
C. The Use of Tidal Water for Bamboo Preservation   

The stage house was made of bamboo. Bamboo was selected as the main building material because it is light and easy to find. 
As a building material, bamboo can last long when preserved in advance. It was also applied on the stage houses made/ built. 
The bamboo used as a construction material was petungbamboo. For the pillar, the bamboo used had the diameter of 15 
centimeters The bamboos were preserved before they were used for the buildings. The preservation was done by soaking. Given 
that the environment, including Mrs. Hanafi's yard,had a puddle of tidal water, the bamboo soaking was done in the location as 
wellso that the implementation was relatively easy and close for the transport. 

To reach the house floor of 1.5 meters , the stairs of bamboo were made with the width of 90 centimeters the height of 20 
centimeters. 
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Figure 6 : The stairs to the stage house made of bamboo 
 
D. The Construction Execution by Mutual Cooperation (Gotong Royong) 

  The implementation of the construction of the stage houses is expected to be carried out by mutual cooperation by the 
residents due to the the togetherness (guyub) of Kemijen residents especially in RW IV. The preservation of bamboos could be 
done in Kemijen environment which was still inundated (swamp area), and the bamboo work required no special skills. Because 
the tidal water was not always inundated, in low tide (wet-dry), the bottom of the stage house used galvanized iron or concrete 
material that was relatively resistant to wet and dry conditions alternately. 

The floor of the house was also made of bamboo blades that could be made by the residents, and then the blades were woven. 
For the rafter, the bamboo with the diameter of 8 centimeters was used, and for the batten, bamboo blades were used and 

made by the people in a mutual cooperation. 
 

   
Figure 7: The soaking of bamboos in tidal pond  
 
E. Connection of Stage House with Original House  

At the time of the construction, a communication was attempted with the homeowners in order that the completion could be 
adjusted to the expectations of the researchers and residents. Then, the directions of doors, windows and stair positionwere 
discussed to avoid future problems. 

The stage houseswere built adjacent to the old/ original houses, allowing the "interconnection between buildings/ spaces". In 
addition, in the other parts, there were still water puddles used for bamboo soaking. 

 
In the figure below (figure 8), it shows the connection between the original house and the stage house. 
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Figure 8:  
Front View of Mrs. Hanifah’s House Before Stage the House Construction. 
Front View of the Stage House from the Street (the front side of Mrs. Hanifah’s house).  
 
F.  The Appearance of Stage House Building 

 
For the appearance/ facade of the whole stage house building made of bamboo, it was finished using brown varnish, which did not 

change the natural color of the bamboo. This bamboo stage house can be seen from the front side of Mrs. Hanifah's house, so it is 
quite a contrast with the surrounding houses. Natural impression appears in an area that is friendly to nature in the area dominant with 
water. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 9: Outside view of Mrs’ Hanifah’s stage house looks natural because the building materials are dominant with 
bamboo. 

For the building blanket, woven bamboo was used on the outside part, so the woven bamboo can be seen on the building facade. For 
the inner wall,calciboard was used as covering wall. It was used to avoid any disturbance of rats and other insects (when bamboo 
woven is still used) since the plaited bamboo is vulnerable to be gnawed   by rats. However, with a closed calciboard, the wall pores of 
woven bamboo for ciculation are blocked. Therefore, it is necessary to make windows for air circulation and lighting as well as 
outlook. In the stage building, windows were made on the front side, next to the door. It is adequate for lighting, but it is not adequate 
for circulation.Therefore, ventilation holesare still required. For this stage house model, the back side is neighbor’s wall, so windows 
cannot be made. The possible solution is cross-ventilation is made on the left-right side wall as the side is still the land of Mrs. 
Hanifah’s house. 
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Figure 10 : the stage house’s floor;preserved bamboo blades were used  
 

     
Figure 11 : a)Window for lighting b) Wall cover of calciboard; rafter and batten of preserved bamboo 
 

The presence of inner walls made of calciboard is expected to be painted with a color that suits the taste of the occupants,so it is 
more comfortable to live in. The shape of the roof is lasenar  with the roof angle of 16 degrees. The shape was chosen in order that the 
implementation and construction of the stage house is quite easy and efficient. The houses has no ceiling so that the cost of building 
and construction is lower. However, in the absence of ceiling,it makes the inner space rather hot during the day because there is no air 
space between the roof and the room. For roofing materials (metal roof),it is made of metal and asphalt that causes solar thermal 
radiation propagate into the house/ space. The roof materials were chosen because it is relatively light and reasonably priced. 

 
G. Model of Public Participation   

Public participation is interpreted as a process of community involvement in various activities. The process can be undertaken for 
the sake of development by harmonizing their abilities without sacrificing their interests [4]. In the application of hydraulic stage 
house design,it was implemented using public participation approach. The form of the participation can be seen from the selection of 
locations where the stage house wouold be placed. The determination of location was not done unilaterally but through the agreement 
made in RT’s (Rukun Tetangga) meeting. RT (Rukun Tetangga) is the smallest organization and the closest in having direct contact 
with the community, and within the scope of the RT, the people usually communicated with each other and interacted intensively 
through various activities, such as social gathering and other activities. At the RT level, the guyub (mutual assistance) is highly 
apparent especially in the area of Kemijen.  

In addition, community participation is also seen in the construction of stage  houses. The community work together to provide food 
and drink for the workers who built the house on stage. In the process of development, inputs from the community such as RT 
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chairman and homeowner always accommodated and accommodated by the research team so that the form and application of the 
stage house in accordance with the needs of its users. 

 
 
 

IV.   C O N C L U S I O N   
The shape of the stage house can solve the problem of designating a house in tidal flooded area because the house is not inundated 

with tidal water. The height determination of the stage house can be based on the average data of the existing tidal flood. However, 
for tidal regions with land subsidence, such as Kemijen area, it is necessary to also consider the height of the stage house in relation 
to the average annual land subsidence.  

Bamboo stage house building can be durable when the bamboo used is previously preserved. Preservation can be done by soaking 
in tidal water that inundates the environment. 

To save the cost of the house construction of the stage house, bamboo was used as the main material and carrirerd out in a mutual 
cooperation. The poor condition of the community of Kemijen economically makes the construction of stage house for the residents 
more suitable for the people. In addition, the mutual cooperation of the people/ community participation in Kemijen area is very 
good. 
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Abstract: Nigeria’s 195 million population security situation currently is enormous and the growing insecurity requires the 
imperative to investigate and identify its sources and causes with the guide of the constitution of the Federal Republic of Nigeria, 
1999 constitutional provision of the law and the statutory role of the military and national security agencies. In Nigeria, the law 
has ceased to act as a deterrent since corruption and insecurity have largely been compromised. The Global Terrorism Index 
(GTI) database used for content analysis and benchmark for comparative studies of the impacts of insecurity and other 
externalities to Nigeria economy. The root causes of insecurity in Nigeria are: insurgency, poverty, unemployment, environmental 
degradation, injustice, corruption, porous borders and small arms proliferation nationwide. The menace of insecurity calls for a 
new approach founded on creditable intelligence gathering. There is the need to modernize the security agencies through capacity 
building in advanced training, intelligence sharing, advanced technology, logistics, motivation and change of orientation. Despite 
the decrease in deaths from terrorism, Nigeria still experienced a high rate of violent deaths from Fulani herdsmen and terrorist 
Boko Haram terrorist with hybrid war strategy in north east of Nigeria. The economic impact of terrorism as percentage of 
Nigeria Gross Domestic Product, (GDP) N67.9 trillion (2016) is 4.5% by GTI (2016) and with 9.314 score third globally. Climate 
change  is  a ‘threat multiplier’ to Nigeria  food security  with the consequence of increase forced migration, raise tensions and 
trigger conflict and  root cause of Fulani herdsmen conflicts nationwide. The military institution should re-think cause, impacts 
and mitigation strategies of conflicts management in Nigeria with the perspectives of global best practices. 

Keywords: Military, Law, Security, National security, Development, Nigeria Constitution, Global Peace Index (GPI), Global 
Terrorism Index (GTI), Food security, Insurgency and climate change.  

1.0  Background 
In Nigeria, the constitution  unequivocally  spelt  out  as  a  fundamental  objective  and  directive principle of state policy that 
“the security and welfare of the people (of Nigeria) shall be the primary purpose of government”1 (Section 14 (2) (b) Constitution 
of the Federal Republic of Nigeria, 1999. Nigeria in recent times has witnessed an unprecedented level of insecurity. No wonder 
national security has become an issue for government, prompting huge allocation of the national budget to security. The  military  
which  is  a  critical  element  of  national defence  alongside  other  security  agencies  would  have  to ensure that the 
territorial integrity of the nation and indeed, internal security of the nation is assured. The concept of law transcends social, 
political, economic and environmental dimension of   human existence.  Law, according to Robertson, in his Crimes   Against 
Humanity: ‘’is a system of rules and guidelines, usually enforced   through a set of institutions …and a social mediator of 
relations   between people’’. 2 He argues further that, sociology of law is a field of study that examines the interaction of Law 
with society and overlaps with jurisprudence, economic analysis of Law and more specialised area of Law like criminology. The 
development and enforcement of Law, and the need for the establishment of the Police and Military institutions informed the 
ancient royal courts and modern states to emphasise the need for the projection of state power.   

 
This has been attested to by both ancient and 20th century strategists like Nicollo Machiavelli, Sun Tzu, Clausetwitz and Henry 
Kissinger. The theory and philosophy  of Law which underscores  the need for equity and fairness and democratic principles was 
vividly captured  by Aristotle  when  he  declared  that,  “The  rule  of Law is better than the rule of any individual.3” This remains 
instructive even today for a peaceful, just and a cohesive society. Security generally, can be explained in the classical and 
traditional sense as remarked by a retired Brig Gen, J.O. Olorunfemi, a one-time commandant of Nigerian Army Education who 
states  that,“ The cold-war era conceptualization of national security, perceived it in terms of  the  amassment  of  military  
armaments  and  personnel”3. This, he believes would be myopic as modern challenges have redefined security. Sun Tzu, a 
Chinese military strategist, differs from this perception   when   he states   that,   “To   win   one   hundred victories in one hundred 
Battles is not the acme of skill. (But) to subdue an enemy without fighting is the acme of skill”*. The concept of national security 
in recent times now includes: social, economic, cultural, technological and political consideration. Hence, Robert McNamara, a  
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one-time US Secretary of Defence asserted that: ‘’Any society that seeks to achieve adequate military security against the 
background of acute food shortages, population explosions, low level of productivity and per capital income, low technological 
development, inadequate and inefficient public utilities, and chronic problem of unemployment, has a false sense of security’’.4 
 
The focus and scope of the discourse in this paper is the role of Nigeria constitution for the military and the resultant effects 
on national development. Conceptual discourse of law and order, security and state. The theoretical analyses of the Nigeria 
constitution role of the military as it relate to scope of national security, public policy, security challenges and impacts on 
national development and ranking of Nigeria in Global Terrorism Index (GTI), 2016, Global Peace (GPI) 2016, Global 
Multidimensional Poverty (2016)   and Human development  2016 indexes as an integral denominator of outcomes of defence 
functions of the military in Nigeria 1999 constitution  and consequences of security vulnerabilities. 
_____________________________________  

1Constitution   of the Federal  Republic of Nigeria, 1999. 
2 R. McNamara: The Essence of Security: Reflection in Office, New York, 1968.  
3.Ogah, Patrick, Law and Security in Nigeria: The Role of the Military”, June10, 2010, 
      http://www.nials-nigeria.org/pub,Pp.73-74 
4 Robertson, Geoffrey Penguin ISBN978-0-14-102463-9 (2006) in his Crimes against Humanity 
* Griffith, S.B (1963). Sun Tzu: The Art of War, 106 Oxford University Press. 

 
The Concept of Security 
Security is defined as something that can be diligently measured, monitored and improved upon by means of reason and scientific 
inquiry5. Again, security attains a normative quality: it seems to be a good thing we ought to diligently strive to acquire. From the 
foregoing perspective, the broad definition of security is thought to be encountered in the absence or at least unlikeliness of threat 
to certain objects 6. Given the foregoing scenario, “national security can be dangerously ambiguous concept if it is used without 
specifications that facilitate analysing the rationality of security policy. It is important to define security as a policy objective and 
proceed to defining policies for pursuing the objectives”7 .The definition of security has changed with the end of the ideological 
war between the United States and the Soviet Union. This struggle necessitated the move to defend national sovereignty in terms 
of territory, people and the system of government8. Security is defined as protective conditions which statesmen either try to 
acquire or pressure in order to guard the various components of their policies from either external or internal threats9. 

For Bello (2014), the modern understanding of security extends beyond the physical protection of territory through military 
intervention, to the provision of better quality of life and promotion of sustainable development. In this light, security can be 
described to include providing higher standards of living through health, economic, human, physical, environmental, food 
security 10.  
Asobie (2017) is of the opinion that security has connections with low probability of attacks to the state’s acquired values. Nigeria 
does not rely on itself for military protection. This is because Nigeria does not produce arms and ammunition, and depends on 
other countries for that. Nigeria has high probability of damage to their acquired values; therefore, Nigeria is not secured, security 
should not be defined in isolation of human security. Human security has to do with wellbeing, good health and other indexes of 
development (Asobie, 2017). 

Security could be perceived in terms of economic and political as well as military objectives. In fact, lasting security should be 
founded on effective system of international order. Security is a process as much as a condition, and one in which the participants 
are individuals and public opinion11. Rothschild opined that global security must be expanded from its traditional focus on the 
security of states to the security of people and the planet12. The United Nations Development Programme (UNDP) in 1994 placed 
more emphasis on human security than nuclear security. Human security is defined as safety from hunger, disease, repression, and 
protection from sudden as well as hurtful disruptions. The idea of common security was proffered in the 1992 Report of the Palme 
Commission 

Security 
Security is a state of being safe and the absence of fear, anxiety, danger, poverty and oppression. It is the preservation of core 
values and the absence of threats to these values ( Alli, 2010:73). Imobighe (1990:224) opines that security is the freedom from 
threats to a nation’s capability to defend and develop itself, promote its values and lawful interest. For Zabadi (2005:3), security is 
a state in which people or things are not exposed to danger of physical or moral aggression, accident, theft or decline. 
 
 ____________________________________ 

5Wikipedia, “Security”. June 4,2017.https://en.wikipedia.org/wiki/national security 
 6. Crause, L. and Nye, J. Reflections on Economics and Politics of International Economic Organizations. (Washington  D.C:  
The Brookings Institute, 1975), 330 
7. Baldwin, D. “The Concept of Security”. Review of International Studies, 23, no.5 (1997) : 7 
8 Allenby, B. “Environmental Security: Concept and Implementation”. International Political Science Review, 21, no. 1 (2000): 
11 
9. Williams, P. Security Studies: An Introduction (New York: Routledge, 2008), 5 
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10 Williams, P. Security Studies: An Introduction (New York: Routledge, 2008), 5 
11 Bello, F. “Public  Policy Implication on National Security”. June 4, 2017, http://www.nials-nigeria.org/pubs/, p.4 
12  Rothschild, E. “What is Security”. June 4, 2017. http://www.peacepalacelibrary.nl/ebooks/files/. P.67 

 

This view is associated with the survival of the state and the preservation of its citizens. In other words, the state has the 
responsibility of the use of force and power for the safety of its territory and its people. Furthermore, there is the crucial need to 
define national security. Held and McGrew (1998) give a traditional meaning of national security. He describes national security 
as “the acquisition, deployment and use of military force to achieve national goals”. Romm (1993) describes it as the lack of 
danger or risk to held standards, values and ideals and the absence of fear that such values will be attacked now or in the future. 
Thus, national security is the preservation of the values a nation holds as relates to the defence of its territory from human as well 
as non- human threats and guides in the pursuit of it national interest in the international system. 

State 
The term state is derived from the Italian word “lo stato”, a term coined by Niccolo Machiavelli to depict the social order that 
oversees and rules over a political entity or a country. According to Ekanem (2001:55) the “state is a permanent specialized 
organization of men armed with rules and means of coercion for maintaining order over a population in a defined territory over 
which this organization exercises power.” For Max Weber, ‘the state is an essential political union that has a centralized 
government that maintains a monopoly of the legitimate use of force within a certain territory’ (Shaw, 2003). Evident in these 
definitions are the characteristics of the state such as territorial authority, sovereignty, government, population, independence, the 
right to relate with other states and very importantly, the monopoly of use of instruments of force. 
 
National security 
National security refers to the absence of threats to core values and the prevention of public disorders.  Security  could  be  seen  at  
two  levels,  namely;  the  state  and individual. Individual security has to do with core values such as job security, social security, 
and security against national disaster whereas at the state level, security connotes the safeguard of the territorial integrity of the 
state against internal and external aggressors (Atoyebi, 2003). Thamos (2008) noted that national security is to feel safe, which 
safety should stand guaranteed by the political dispense in such a way that wars may be less likely and the normal conditions 
among states may prevail. National security also envisages preparations for all sorts of defence which may appear as preparedness 
for war. Nweze (2004) conceptualized national security as the preservation, protection and the guarantee of the safety of life, 
property, wealth of the citizenry and measures to guard against threats to national sovereignty. It equally implies freedom from 
danger to life and property and people to pursue legitimate interest within the society (Bassey, 2004). 
 
2.0  Nigeria 1999  Constitution Review* – Military Role 
Constitution of the Federal Republic of Nigeria 1999,  Chapter I General Provisions 
Part II. Powers  of the Federal Republic of Nigeria* 
Section 5*. (4) Notwithstanding the foregoing provisions of this section:- 
(a) the President shall not declare a state of war between the Federation and another country except with the sanction of a 
resolution of both Houses of the National Assembly, sitting in a joint session; and 
(b) except with the prior approval of the Senate, no member of the armed forces of the Federation shall be deployed on combat 
duty outside Nigeria. 
(5) Notwithstanding the provisions of subsection (4) of this section, the President, in consultation with the National Defence 
Council, may deploy members of the armed forces of the Federation on a limited combat duty outside Nigeria if he is satisfied 
that the national security is under imminent threat or danger: Provided that the President shall, within seven days of actual combat 
engagement, seek the consent of the Senate and the Senate shall thereafter give or refuse the said consent within 14 days. 
_____________________________________________ 
* Federal Republic of Nigeria 1999 Constitution  was written during the 29 years of military role in Nigeria 
 
 
 
Section  11*. (1) The National Assembly may make laws for the Federation or any part therefore with respect to the maintenance 
and securing of public safety and public order and providing, maintaining and securing of such supplies and service as may be 
designed by the National Assembly as essential supplies and services. 
(3) During any period when the Federation is at war the National Assembly may make such laws for the peace, order and good 
government of the Federation or any part therefore with respect to matters not included in the Exclusive Legislative List as may 
appear to it to be necessary or expedient for the defence of the Federation.  
 
Chapter  II – Fundamental   Objectives and Directive Principles of State Policy* 
Section 14*. (1) The Federal Republic of Nigeria shall be a State based on the principles of democracy and social justice. 
(2) It is hereby, accordingly, declared that: 
(a) sovereignty belongs to the people of Nigeria from whom government through this Constitution derives all its powers and 
authority; 
(b) the security and welfare of the people shall be the primary purpose of government: and 
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(c) the participation by the people in their government shall be ensured in accordance with the provisions of this Constitution. 
 
Section 16*  (1) provides as follows: “The state shall, within the context of the ideals and objectives for which provisions are 
made in this Constitution: 
(a) harness the resources of the nation and promote national prosperity and an efficient, a dynamic and self-reliant economy;  
(b) control the national economy in such manner as to secure the maximum welfare, freedom and happiness of every citizen on 
the basis of social justice and equality of status and opportunity 
(c) that suitable and adequate shelter, suitable and adequate food, reasonable national minimum living wage, old age care and 
pensions, and unemployment, sick benefits and welfare of the disabled are provided for all citizens.” 
 
Section 17 *(1) provides thus: “The State social order is founded on ideals of Freedom, Equality and Justice.  
(2) In furtherance of the social order: 
(a)  every citizen shall have equality of rights, obligations and opportunities before the law, (b)  the sanctity of the human person 
shall be recognized and human dignity shall be maintained and enhanced; 
(c)  governmental actions shall be humane;” 
(3)  The   State   shall   direct   its   policy   towards ensuring that: 
(a)  all citizens, without discrimination on any group  whatsoever,  have  the  opportunity for securing adequate means of 
livelihood as well as adequate opportunity to secure suitable employment. 

Section 18* (1) provides thus “Government shall direct its policy towards ensuring that there are equal and adequate educational 
opportunities at all levels”. 
 
Section 19* “The foreign policy objectives shall be: 
(a) promotion and protection of national interest 
(b) respect for international   law and  treaty obligations as well as the seeking of settlement of international  disputes by 
negotiation, mediation, conciliation, arbitration and adjudication. 
 
Section 20*  provides   thus: “The  state  shall protect and improve the environment and safeguard  the  water,  air  and  land,  
forest  and wild life of Nigeria. 
_____________________________________________ 

* Federal Republic of  Nigeria 1999 Constitution 

 
 
Chapter III   Citizenship * 
Section 30* (1) The President may deprive a person, other than a person who is a citizen of  
Nigeria by birth or by registration, of his citizenship, if he is satisfied that such a person has, within a period of seven years after 
becoming naturalised, been sentenced to imprisonment for a term of not less than three years. 
(2) The President shall deprive a person, other than a person who is citizen of Nigeria by birth, of his citizenship, if he is satisfied 
from the records of proceedings of a court of law or other tribunal or after due inquiry in accordance with regulations made by 
him, that - 
(b) the person has, during any war in which Nigeria was engaged, unlawfully traded with the enemy or been engaged in or 
associated with any business that was in the opinion of the president carried on in such a manner as to assist the enemy of Nigeria 
in that war, or unlawfully communicated with such enemy to the detriment of or with intent to cause damage to the interest of 
Nigeria. 
 
Section  37*. The privacy of citizens, their homes, correspondence, telephone conversations and telegraphic communications is 
hereby guaranteed and protected. 
 
Section   45*. (1) Nothing in sections 37, 38, 39, 40 and 41 of this Constitution shall invalidate any law that is reasonably 
justifiable in a democratic society 
(a) in the interest of defence, public safety, public order, public morality or public health; or 
(b) for the purpose of protecting the rights and freedom or other persons 
(3) In this section, a " period of emergency" means any period during which there is in force a Proclamation of a state of 
emergency declared by the President in exercise of the powers conferred on him under section 305 of this Constitution. 
 
Chapter VI B -  Establishment of Certain Federal Executive Bodies* 
Section 153. (1) There shall be established for the Federation the following bodies, namely:  
(k) National Security Council; (g) National Defence Council; 
 
Section 154*. (1) Except in the case of ex-officio members or where other provisions are made in this Constitution, the Chairman 
and members of any of the bodies so established shall, subject to the provisions of this Constitution, be appointed by the President 
and the appointment shall be subject to confirmation by the Senate. 
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(2) In exercising his powers to appoint a person as Chairman or member of the Council of State or the National Defence Council 
or the National Security Council, the President shall not be required to obtain the confirmation of the Senate. 

Part III Supplemental C - Armed Forces of the Federation* 
Section 217*. (1) There shall be armed forces for the Federation which shall consist of an army, a navy, an Air Force and such 
other branches of the armed forces of the Federation as may be established by an Act of the National Assembly. 
(2) The Federation shall, subject to an Act of the National Assembly made in that behalf, equip and maintain the armed forces as 
may be considered adequate and effective for the purpose of - 
(a) defending Nigeria from external aggression; 
(b) maintaining its territorial integrity and securing its borders from violation on land, sea, or air; 
(c) suppressing insurrection and acting in aid of civil authorities to restore order when called upon  
to do so by the President, but subject to such conditions as may be prescribed by an Act of the National Assembly; and 
(d) performance such other functions as may be prescribed by an Act of the National Assembly.  
(3) The composition of the officer corps another ranks of the armed forces of the Federation shall reflect the federal character of 
Nigeria. 
_____________________________________________ 

* Federal Republic of  Nigeria 1999 Constitution 

 
 
Section    218*. (1) The powers of the President as the Commissioner-in-Chief of the Armed Forces of the Federation shall 
include power to determine the operational use of the armed forces of the Federation.  
(2) The powers conferred on the President by subsection (1) of this section shall include power to appoint the Chief of Defence 
staff, the Chief of Army Staff, the Chief of Naval Staff, the Chief of Air Staff and heads of any other branches of the armed forces 
of the Federation as may be established by an Act of the National Assembly. 
(3) The President may, by directions in writing and subject to such conditions as he think fit, delegate to any member of the armed 
forces of the Federation his powers relating to the operational use of the Armed Forces of the Federation. 
(4) The National Assembly shall have power to make laws for the regulation of - 
(a) the powers exercisable by the President as Commander-in-Chief of the Armed Forces of the Federation; and 
(b) the appointment, promotion and disciplinary control of members of the armed forces of the Federation.  
 
Section  219*. The National Assembly shall : 
(a) in giving effect to the functions specified in section 217 of this Constitution; and 
(b) with respect to the powers exercisable by the President under section 218of this Constitution, by an Act, established a body 
which shall comprise such members as the National Assembly may determine, and which shall have power to ensure that the 
composition of the armed forces of the Federation shall reflect the federal character of Nigeria in the manner prescribed in the 
section 217 of this Constitution. 
 
Section   220*. (1) The Federation shall establish and maintain adequate facilities for carrying into effect any Act of the National 
Assembly providing for compulsory military training or military service for citizens of Nigeria. 
(2) Until an Act of the National Assembly is made in that behalf the President may maintain adequate facilities in any secondary 
or post-secondary educational institution in Nigeria for giving military training in any such institution which desires to have the 
training. 

Third Schedule   G - National Defence Council* 
Section 16*. The National Defence Council shall comprise the following members – (a) the President who shall be the Chairman; 
(b) the Vice-President who shall be the Deputy Chairman; 
(c) the Minister of the Government of the Federation responsible for defence; 
(d) the Chief of Defence Staff; (e) the Chief of Army Staff; 
(f) the Chief of Naval Staff; (g) the Chief of Air Staff; and 
(h) such other members as the President may appoint. 
 
Section   17*. The Council shall have power to advise the President on matters relating to the defence of the sovereignty and 
territorial integrity of Nigeria. 
(k) - National Security Council. 
 
Section   25*. The National Security Council shall comprise the following members – (a) the President who shall be the 
Chairman; 
(b) the Vice-President who shall be the Deputy Chairman; 
(c) the Chief of Defence Staff; 
(d) the Minister of the Government of the Federation charged with the responsibility for internal affairs; 
(e) the Minister of the Government of the Federation charged responsibility for defence; 
_____________________________________________ 
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* Federal Republic of Nigeria 1999 Constitution 

 
 
(f) the Minister of the Government of the Federation charged with the responsibility for foreign affairs; 
(g) the National Security Adviser; 
(h) the Inspector-General of Police; and 
(i) such other persons as the President may in his discretion appoint. 

3.0   Meaning and Scope of National Security 
Right to self-defence by a nation is an International Law recognised right of nations. This recognition was reflected in Article 51 
UN Charter. It was also referred to by the International Court of Justice (ICJ) in the Case Concerning the Military and 
Paramilitary Activities. The term national security is one devoid of definition, but one with serious and far reaching implication. 
National security as explained earlier lacks specific definition, but has been  described  as  the  concern  of  government  about  
the stability and safety of a state.13Another author also describes it as the measures taken by a state to ensure its survival and 
safety.14 It was also defined as the ability of a state (Nigeria) to pursue her national interest and protect / maintain her core 
values.15 There  is  a  remarkable   difference   between  what  the concept of national security is in contemporary and 
traditional/earlier days.16  The traditional understanding of security  as  the  above  discussion  shows  is  limited  to  the physical  
or direct  protection  of the lives and properties  of citizens,  both  at  home  or  abroad,  or  those  of  individuals living within a 
state by protecting the sovereignty of the state (mostly or particularly through military action).  
 
The modern understanding of security however extends beyond the physical protection of a territory through military 
intervention, to the provision of better quality of life and promotion of sustainable development. In this light, security can be  
described  to  include  providing  higher  standard  of living   through   health, economic,  human, physical  and environmental 
and food security among others.17 The main essence of national security is the protection of the national interest /value of a state 
and upholding what the state believes to be valuable to it and its people. Some issues of national value can be found in the grand 
norm of a country i.e. its Constitution, from actions of government or other state policies that are manifest from its relationship 
and interaction with other states.  

Challenges to National Security 
Governments in many cases had been and are still facing some challenges to their quest for national security.  Some of those 
challenges are in the area of response to threats to life and property this includes balancing human right and making the state more 
secure and safe.15 Another challenge is the resources (both human and material) a state has to devote to specified measures 
designed to improve the standard of living of the people, and other measures created to enhance the welfare of the people. This is 
a challenge especially for developing countries that have little or in some instances no resources to devote to such projects, or 
who have other competing important projects to attend to. Challenges also come in the form of the desire of state to want to do 
things their own way by exercising their international  law  recognised  sovereignty,  and  the  need  for them  to  balance  such  
desire  with  their  international obligations and responsibilities. 
_______________________________________________ 
13.   Otubanjo F. National Security: Tamuno, T. N., Atanda, J. A.: Nigerian Since Independence the First 25 years- 
Government and Public Policy (Ibadan: Heineman Educational Books (Nigeria) Limited 1989). 
14.   Adesola, F.:  “National Security, Democratisation and  the  Menace of “Ethnic Militia” in Nigeria”. West African Review, 
Issue 11, 2007. 
15   Edem, O.: The  Nigerian State and National Security. 
http://www.nigerdeltacongress.com/narticles/nigerian_state_and_national secu.htm (last visited 09/03/2011). 
16   A  Strong  Britain  in  an  Age  of  Uncertainty:  The  National  Security Strategy. 
http://www.direct.gov.uk/prod_consum_dg/groups/dg_digitalassets/@dg/@en/documents/digitalasset/dg_191639.pdf?CID=PDF
&PLA=furl&CRE =nationalsecuritystrategy (last visited 28/03/2011). 
17. Langa, P.: Balancing National Security and Human Rights (Abuja: NIALS PRESS, 2006.) 
 
This has become has become a challenge more so with increase in interaction between states, and the globalisation taking place. It  
is  worthy  to  mention  that  as  the  scope  of  national security evolves, so also do the threats increase, and their dimension 
become vast. Consequently the challenges to national security become dynamic. This evolving scope of and threats to national 
security makes it increasingly difficult to give a precise estimate of the cost of implementing and sustaining a national security 
measure in some instances. The limitless nature of  threats  makes  it  impossible  to anticipate all necessary measure needed to 
respond to threats to national security by states.  

The Role of Public Policy in National Security in Nigeria 
Public policy is used by the State to make policies of a public nature design to affect the entire state, as opposed to such policies 
that are group or individual specific. For a policy to be described as public, it must be designed to protect and promote the core 
and common values shared by the people of the state.  Such core or common values shared by all can be described as reflective of 
national interest. These values as noted earlier could be found in the country’s Constitution, From the discussion about the 
meaning and scope of national security,  it becomes  clear that protecting  the lives and property of citizens as well as improving 
their welfare and standard of living is at the heart of government’s responsibility. This makes national security a part of, if not the 
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most important element of national interest, and the provision of same is the main essence of government. The importance   
attached   to national   security   as an element of national interest and essence of government is not lost to Nigeria. Section 14 (2) 
(a) of the Constitution of The Federal Republic of Nigeria18 see Literature Review of Nigeria Constitution above. This  discussion  
is not oblivious  of the different  views and  arguments  that  say  Nigeria  does  not  have  a  clearly defined  national  interest.  
This  is in line with  the fact  that some authors believe that the generally acceptable view is national   interest   is  a  manifestation   
of  the  core  values, objectives  and  philosophy  underlying  the  actions  of  the leaders.19  This view also believes that the 
ground norm provides the true basis for the collective action, preference, predictions and sentiments of leaders.20 The  above  
Constitutional  provision,  particularly Section 14 (2) (b) clearly shows that Nigeria as a country has some cove values that need 
to be promoted  and protected. This also shows that Nigeria as a country  has  national interest. What had been happening in the 
past however is the successive leadership of the country gave it different interpretation, and attached different level of priority to 
those values? 

Recent global trends and the need to compete globally have brought about the need for government to review and refocus on the 
country’s core values and national interest. This was brought about by the need to create a conducive environment for competition 
for scarce resources, need to become more developed as well as the need to protect the citizens and individuals living in the 
country. Section 14(2) (c) of the Constitution* did not only create an enabling environment for public policy to be part and parcel 
of national security, it also made it possible for Nigerians to participate in making, monitoring and reviewing national security 
policies. An instance of a way they can participate in making national security policies is by participating in public hearing. A  
very  good  instance  of  the  role  of  public  policy  in national security in Nigeria is the Bill for and Act to Provide for Measures 
to Combat Terrorism and for other Related Matters (HB322). The Bill was an executive one proposed to apply throughout the 
country with a view to combating terrorism by putting certain measures in place. The Bill took into consideration our 
international obligations, which is in line with our foreign policy objectives and national interest**. 

________________________________________________ 
 
18.   CAP C20 Laws of The Federation of Nigeria, 2004. 
19.   Agree, I. J.: “The Problematic of Redefining Nigeria’s National Interest In the Context of Global Diplomacy” ,       
 http://www.pointblanknews.com/Articles/artopn2675.html   (last visited04/04/2011). 
20.   Ibid. See also Otubanjo. 
*  Federal Republic of Nigeria 1999 Constitution 
** Nigeria National Assembly  

 
 
 

There was an interactive session held on the 13th October 2010, as well as a call for submission of memoranda. This reflect a 
public policy process by first identifying that terrorism  is a  problem, there  is  a  need  for the government to do something about 
it, the government looked at the measures  it  had  on ground  and  decided it was not enough to combat terrorism; it proposed a 
better way of combating it taking several issues such as rights, interests and logistics into consideration; and it also gave members 
of the general public an opportunity to contribute to the policy making via the session and call for memoranda 21. The above 
shows how vital public policy process is to tackling national security issues. Public  policy  creates  a frame  work  for making  
effective  national  security  policies that will take into consideration views and concerns of stakeholders  that  will  be  affected   
by  the  legislation  if eventually passed. It take the national interest of the country such  as  Section 14  (2) (b)*,  and  
international  human  rights issues into account, irrespective  of the difficulty associated with balancing the governments 
obligations and the rights of the people that will be affected by the measures. 

4.0  Environment as an Element of National Security 
Beginning from the 1970s, however, the debate gradually started within the academic community that the concept of “national 
security” must shift from the narrow traditional concept of “organized violence” or “war system” i.e. the pursuit by a state of 
security from violence organized by another  state or states.22 By  1996,  national security was seen as an appropriate and 
aggressive blend of political resilience and maturity, human resources, economic structure and capacity, technological 
competence, industrial base and availability of natural resources and finally the military  might.23 It  was  further  viewed  as  the  
capacity  to control those domestic and foreign conditions that the public opinion of a given community believes is necessary to 
enjoy its own self-determination or autonomy, prosperity and well- being.24 General  Maxwell  Taylor,25 a nation’s valuables in 
the broad sense will include current assets and national  interest,  as  well  as  the  sources  of  strength  upon which her future as a 
nation depends.  Some valuables are tangible and earthy; others are spiritual or intellectual. They range widely from political 
assets such as the Bill of Rights, a country’s political institutions and international friendships, to many economic assets which 
radiate worldwide from a highly productive domestic economy supported by rich natural resources. 

With  particular  reference  to  Nigeria,  the concept of national security is mentioned in section  
5 (5) of the Constitution of the Federal Republic of Nigeria, 1999, which  empowers  the  President  in  consultation*   with  the 
National Defence Council, to deploy members of the armed forces of the Federation on a limited combat duty outside Nigeria if 
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he is satisfied that the national security is under imminent threat or danger. Premised on this, it has been contended that the 
national security goal of Nigeria has the state and military power as its primary focus.26 

_______________________________________ 

21 Fayomi, O. O., Chidozie, F. C., & Ajayi, L. A. (2015). Nigeria’s National Image and Her Foreign Policy: An Exploratory 
Approach. Open Journal of Political Science, 5, 180-196. http://dx.doi.org/10.4236/ojps.2015.53019 
22 Daniel Deudney: ‘The Case Against Linking Environmental Degradation and National Security’ Millennium 19.no.3 (Winter 
1990):464 
23. Definition from Proceedings of Seminar on ‘A Maritime Strategy for India’ (1996), National Defence College, Tees January 
Marg, New Delhi, India, quoted in Paleri (2008), Ibid, fn. 2. 
24. Maier Charles: Peace and Security for the 1990s. Unpublished paper for the MacArthur Fellowship Program, Social Science 
Research Council, 12 June, 1990. 
25. Taylor Maxwell (1974): ‘The Legitimate Claims of  National Security 
<http://www.foreignaffairs.com/articles/24508/maxwell-d-taylor/the- legitimate-claims-of-national-security>.  
26.  O. Fagbohun: ‘Legal Arguments for the non-Justiciability of Chapter II of the 1999 Constitution’, in Azinge and Owasanoye 
(eds.) Justiciability and Constitutionalism: An Economic Analysis of Law (Nigerian Institute of Advanced Legal Studies, 2010). 
*  Federal Republic of Nigeria 1999 Constitution 

 

The above position, however, becomes incongruous when considered together with section  
14 (2) (b) of Chapter II of the Constitution* which declares that “the security and welfare of the people shall be the primary 
purpose of government” 27. In similar vein, resource problems23 and environmentally threatening outcomes of warfare 28   are 
issues that can seriously undermine the security of a nation. The United Nations has identified environmental degradation as one 
of six clustered threats with which the world must be concerned now and in the decades ahead. One of the first countries to make 
the clear connection between environment and national security was the United States when in 1990 Al Gore, then a Senator, 
placed environmental  degradation  on the  national  security  agenda with his statement that environmental  neglect threatens not 
only the quality of life but life itself. 29 In that same year, Al Gore initiated the strategic environmental research and development 
program together with Senator Sam Nunn with the aim of redirecting military resources toward developing and analysing the data 
needed for alerting the US public to possible security threats.30 

 
In this regard, there is a National Security Agency (NSA)* whose goals and objectives are articulated through such bodies of the 
Nigerian Ministry of Defence as the National Intelligence Agency (NIA), Defence Intelligence Agency (DIA), Directorate of 
Military Intelligence (DMI), Directorate of Naval Intelligence Agency (DNIA) and the Directorate of Air force Intelligence 
(DAI). Other relevant agencies of government are the Ministry of Internal Affairs (MIA), State Security Services (SSS), Nigeria 
Police (NP), Nigeria Immigration Service (NIS), Nigeria Customs Services (NCS) and National Drug Law Enforcement Agency 
(NDLEA)*. Environmental   degradation   did  not  come  unto  the  front burner as a major issue in Nigeria until 1988 following 
the dumping of toxic waste on a site in Koko, a small port town in the southern part of Nigeria.31  This led to the setting-up of the 
Federal  Environmental  Protection  Agency  in 1988. What is of significance in the  above  is  that  while  Nigeria  may  not  have  
formally identified its environmental challenges as an issue of national security, a country like the United States is already 
looking at these issues via its own national security strategy document to conceptualize its relationship with Nigeria32  in 
furtherance of its foreign aid, diplomatic and national security policies. 

Environmental crisis engender conditions which render conflict and insecurity all the more likely. They can serve to determine the 
source of conflict, shape the nature of conflict and act as multipliers that aggravate the core causes of conflict. Invariably, not only 
can environmental problems contribute to conflict, they can also stimulate the growing use of force to repress disaffection among 
those who suffer the consequences of environmental degradation. Where environmental deficiencies are not tackled and curbed, 
they will degenerate in the not too distant future to undermine political, social and economic stability. The connection between the 
consequences of   environmental decline and a nation’s security should be accentuated in amendments of Nigeria constitution.33 
___________________________________ 

27 Federal Republic of Nigeria 1999 Constitution; 
28. Saddam Hussein’s burning of oil wells in the Gulf War; 
29. United Nations, A More Secure World: Our Shared Responsibility,  Report of the Secretary – General’s High-level Panel on 
Threats, Challenges and Change (New York: United Nations Department of Public Information, 2004),  
30.  Al Gore: ‘A Strategic Environment Initiative’, SAIS Review 10 (Winter – Spring 1990): 60. 
31.  Sherri Wassermann Goodman, Deputy Under Secretary of Defence for environmental security, ‘The Environment   and 
National Security’, Speech to the National Defence University, August 8, 1996, 
32.  Olanrewaju  Fagbohun: The Emergence and Development of Environmental Law in Nigeria (1960 -2010)’, in Azinge (ed.) 
Law and Development in Nigeria: 50 Years of Nationhood, (Nigerian Institute of Advanced Legal Studies, 2010). 
 33 .The United  States and Nigeria launched a new Bi-national Commission in April, 2010. The goal of this Agreement is to help 
forge a greater partnership in improving governance and transparency in Nigeria. It has a focus on the Niger Delta and also looks 
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to increase Nigeria’s food security and agricultural development. 
*  Federal Republic of Nigeria 1999 Constitution 

 
 
5.0   Nigeria Conflicts Source     
Imobighe (2003) identified threats to internal security in Nigeria to include: religious/political intolerance, management   of   
resources,   subversion   and   sabotage,   espionage, smuggling, alien influx, armed robbery, mutiny/coup d‟etat, civil unrest, 
revolutionary insurgency. Some common descriptors of insecurity according to Achumba et al (2013) include: want of safety, 
danger, hazard, uncertainty, want of safety, doubt, inadequately guarded or protected, lack of stability, troubled, lack of protection 
and being unsafe. Beland (2005) defined insecurity as a state of fear or anxiety stemming from a concrete or alleged lack of 
protection i.e. lack or inadequate freedom from danger. These definitions reflect physical insecurity which is the most visible 
form of insecurity, and it feeds into many other forms of insecurity such as economic security and social security. It is however 
depressing that Nigeria is yet to develop a credible security policy in the face of serious, threatening, internal security challenges 
(Ekoko and Vogt, 1990).  Nweze (2004) identified sources of security threats in Nigeria to include: militarism, and military 
experiences, ethnic/religious pluralism, unemployment, poverty and failure of governance, socio-economic inequalities and 
demographic factors, small arms and ammunition trafficking, migration and indigene question in Nigeria’s socio-economic status 
in Africa and the illegal alien issues, globalization, porous security heritage and external influence. It is necessary to distinguish 
between different causes as each may require different remedy. Like in other countries, the sources of insecurity in Nigeria can be 
traced to a number of factors. Beyond the external-internal dichotomy, sources of insecurity can equally be classified as either 
remote or proximate and immediate. In Nigeria, the challenge is not so much about external sources but rather that of internal 
sources. 

Remote (root) factors sources of insecurity in Nigeria 
1.Lack of institutional capacity 
There is apparently a breakdown of institutional infrastructure. The foundations of institutional framework in Nigeria according to 
Achumba et al (2013) are very shaky and have resulted in the deterioration of state governance and democratic accountability, 
thereby paralyzing existing set of constraints including the formal and legitimate rules nested in the hierarchy of social order. 
Igbuzor (2011), the  state  of  insecurity  in  Nigeria  is  a  function  of  government  failure.  Section 18 (1) provides34 thus 
“Government shall direct its policy towards ensuring that there are equal and adequate educational opportunities at all levels”34. 
This is manifested by the inability of government to deliver public services and provide the basic needs of the masses. Lack of 
basic necessities in Nigeria has created a pool of frustrated people who are easily ignited by any event to become violent. It is 
argued that Nigeria has the wherewithal to provide for her people, but corruption of public office holders has made this 
impossible.  Nigeria   according, to Hazen and Horner (2007) is a ‘paradox of plenty’, a very rich country with very poor people. 
With this kind of situation, insecurity of lives and properties is bound to arise/occur. 

2. Ethno-religious conflicts 
Among the various ethnic groups and religious in Nigeria have arisen distrust and lack of confidence. According to Hazen and 
Horner (2007), Salawu (2010) and Igbuzor (2010),  
ethno-religious conflict is a major source of insecurity in Nigeria. Frequent and persistent ethnic conflicts and religious clashes 
between the two dominant religions (Islam and Christianity) present the country with a major security challenge. In every part of 
Nigeria, there exists ethno-religious conflict which according to Ibrahim and Igbuzor (2002) have arisen as a result of new and 
particularistic forms of political consciousness and identity often associated with ethno-religious identities. Adagba et al (2012)  
noted, claim over scarce resources, power, land, chieftaincy, local government council, control of markets and sharia among other 
trivial issues have resulted in large scale killings and violence among groups in Nigeria. 
_____________________________________________ 

34 Federal Republic of Nigeria 1999 Constitution 

 
3. Weak security systems 
The inadequate equipment for the security arm of government both in weaponry and training. This is in addition to poor 
attitudinal disposition of security personnel. In most cases, security personnel lack the expertise and equipment to handle such 
situations in a way to prevent them from occurring. Even when this exists, some personnel get influenced by ethnic, religious or 
communal sentiment and are usually swallowed by their personal interest to serve their people, rather than the nation. People as a 
result become saboteurs of government effort by supporting and fuelling insecurity through either lacking vital security 
information or aiding and abetting criminals to acquire weapons or to escape the long arm of the law (Section 14 (1) (b) of 
Nigeria 1999 constitution review above) 35.  

4. Loss of socio-cultural and communal value system 
The traditional value system of the Nigerian society like most other African societies according  to   Clifford  (2009)  is  
characterized   by  such  enduring  features  as collectivism, loyalty to authority and community, truthfulness, honesty, hard work, 
tolerance, love for others, mutual harmony, and co-existence and identification of individual with one another. Other distinctive 
features of the Nigerian traditional society are abhorrence for theft, incest and high values for life. Stealing was considered   
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extremely disgraceful and lives were highly valued.  All these values which made society secured and safe have all gradually been 
discarded or lost. New obnoxious   values have succeeded the lost ones.  We are often acquainted with ‘modernity and 
civilization’.  Most traditional Nigerian endearing values and morals have been traded off for western values which portend a 
dangerous precedence. 

Immediate and proximate factors sources of insecurity in Nigeria 
1. Porous borders 
One major immediate factor which has aggravated insecurity in Nigeria is the porous frontiers of the country, where individuals 
are largely untracked. The porosity of the Nigerian borders has serious security implications for the country. Given the porousness 
of our borders as well as weak security system, weapons and small arms get into Nigeria easily from other countries. Small arms 
and light weapons proliferation and the availability of these weapons have enabled militant groups and criminal gangs to have 
easy access to arms (Hazen and Horner, 2007). According to Edeko (2011), Nigeria is estimated to host over 70 percent of about 
8 million illegal weapons in West Africa. Due to the porosity of Nigerian borders, unwarranted influx of migrants from 
neighbouring African countries such as Republic of Chad, Niger and   Benin has become possible.  These migrants who are 
mostly young men according to Adeola and Oluyemi (2012) are some of the perpetrators of crimes in Nigeria. 
 2. Unemployment/poverty 
As a result of high level of unemployment and poverty among Nigerians, particularly the youths,  they are adversely attracted to 
violent crime. Adagba et al (2012), Nwagboso (2012) noted that the failure of successive administrations in Nigeria to address 
challenges of, unemployment and poverty inequitable distribution of wealth among ethnic nationalities are the major causes of 
insecurity in Nigeria (see Section 16 (1) (b) (c) of  Nigeria 1999 35 constitution review above. 
3. Terrorism 
Today, terrorism is the most fundamental source of insecurity in Nigeria and its primary source is located in religious fanaticism 
and intolerance, particularly in Moslem dominated states of Nigeria. Terrorism which is a global phenomenon was defined by 
Sampson and Onuoha (2011) as the premeditated use of threat or violence by an individual or group to cause fear, destruction or 
death, especially against unarmed targets, property or infrastructure in a state, intended to compel those in authority to respond to 
the demands and expectations of the individual or group behind  such  violent  ‘’acts’’ like Boko Haram, which takes into account 
the legitimate political, social and economic grievances of the northern population. According to Oluokun (2014), Nigeria has  
lost up to 1,500 lives in the north since 2009 since the insurgency of Boko Haram. 

__________________________________________________ 
35   Federal Republic of Nigeria 1999 Constitution 

 

Terrorism can be managed based on the Chapter II- Fundamental   Objectives and Directive Principles of State Policy Section 14. 
(1)(b) of Nigeria 1999 constitution36. The sources of insecurity in  Nigeria  have  been  summarized  by  Kufour  (2012)  as  
located  in  four  factors, namely: political conflicts, unbalanced development that involves horizontal inequalities, 
religious/ethnic distrust and leadership failure but the constitution of  Nigeria has provision in the Third Schedule G, National 
Defence Council Section 17 (k) to address the challenges 36 . 
 
6.0   Impact of Insecurity on Development  
Gbenga and Augoye, (2011) insecurity was as a result  of  malignant environment  dominated  by man’s insensitivity  to man. 
Shadare (2011), insecurity in Nigeria has affected Air transport negatively. It scars away passengers and is like draining blood 
from a man, it drains the resources that could have been used to improve safety, including finance and time. It induces multiple 
levels of security checks at the airports with the attendant stress on the traveling public. Otto (2008) has shown that insecurity 
took a great toll on oil production in Nigeria between 1999 and 2008. Nigeria was producing at about 10% of its potentials of 3.4 
million barrels of crude oil per day in 2007. Apart from the fall in output and the increase in unit cost of production, many firms 
in different industries relocated away from the Niger Delta and the country  completely. Example,   include   Michelin,   Dunlop,   
among   several others.  Gbenga and Augoye  (2011) argued that an insecure environment impinges directly on development; it 
disenfranchises communities, contributes to poverty, distorts economies, creates instability and stunts political development.  

In Nigeria, apart from the millions of people who had been killed in course of one security breach or another, sources of 
livelihood were destroyed, families got disintegrated and social infrastructure were disrupted. The Nigerian government took 
steps to increase its counter-Boko Haram efforts.  Nigeria continued to work with other Boko Haram-affected neighbours in the 
Multi-National Joint Task Force (MNJTF) that facilitated collaboration and coordination on counter-Boko Haram efforts.  Despite 
gains made by the MNJTF, much of its reported progress was merely duplication of failed efforts carried over from the end of the 
last dry/fighting season.  The Nigerian military was unable to hold and re-build civilian structures and institutions in those areas it 
had cleared.  Most of the remaining students abducted by BH in Chibok remained in captivity, although one girl was found in 
Borno, and the Government of Nigeria successfully negotiated the release of   21 of the kidnapping victims (Country Reports on 
Terrorism , 2016) 

Terrorist activity in Nigeria accounted for the displacement of nearly two million persons in the states of Adamawa, Bauchi, 
Borno, Gombe, Taraba, and Yobe. The Nigerian government continued to facilitate the return of internally displaced persons to 
their home communities, although sometimes without providing adequate security and before appropriate conditions were in 
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place for safe, informed, voluntary returns. There was no evidence in 2016 of the implementation of a coordinated plan to restore 
civilian security in recaptured territories.  In partnership with international donors, the Nigerian government set up several 
institutions to coordinate the reconstruction of areas destroyed by the conflict in the northeast (Country Reports on Terrorism, 
2016).  An Interdisciplinary Assistance Team (IDAT) comprising personnel from the Department of State, the Department of 
Defence, the Federal Bureau of Investigation (FBI) , and the U.S. Agency for International Development continued to work from 
the U.S. Embassy in Abuja, closely coordinating efforts with the Nigerian military at the Defence Intelligence Agency.  Daily 
military-to-military engagement at the Joint Combined Fusion Cell and the Joint Coordination Planning Committee led to a more 
detailed understanding of Nigerian military operations and established relationships with mid- and senior-level officers (Country 
Reports on Terrorism, 2016).   

__________________________________________________ 

36   Federal Republic of Nigeria 1999 Constitution 

 
6.1   Nigeria - The Global Terrorism Index (GTI)  
The Global Terrorism Index (GTI) 2016 is a comprehensive study analysing the impact of terrorism for 163 countries, covering 
99.7 per cent of the world’s population. The GTI therefore defines terrorism as “the threatened or actual use of illegal force and 
violence by a non-state actor to attain a political, economic, religious, or social goal through fear, coercion, or intimidation”*. 
This definition recognises that terrorism it not only the physical act of an attack, but also the psychological impact it has on a 
society for many years after.  Nigeria (GTI 2016, score 9.314)   experienced a 34 per cent decline in the number of deaths from 
terrorism in 2015 (Figure.1). This was largely due to a decline in the number of attacks by Boko Haram in Nigeria. A coalition of 
the Nigerian military and forces from neighbouring countries Cameroon, Chad and Niger forced Boko Haram out of areas in 
northeast Nigeria in 2015, driving the 33 per cent decline in deaths.  In 2015, Boko Haram killed 4,095 people in terrorist attacks 
in Nigeria, down from 6,136 deaths in 2014 (Figure 2). However, there was an increase in attacks by Boko Haram in Cameroon, 
Chad and Niger, which resulted in 1,382 deaths,  a 163 per cent increase  from the previous  year. Despite the decrease in deaths 
from terrorism, Nigeria still experienced a high rate of violent deaths.  In addition to terrorism victims, there were at least 4,422 
battle-related deaths from the conflict between Boko Haram and the Nigerian Government in 2015, down from 8,233 in 2014. 

 
Source: GTI, 2016* 

Figure  1. The Global Terrorism Index (GTI), 2016 data on Nigeria  
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Boko Haram has been one of the deadliest terrorist groups in history. Even though the first recorded terrorist death by Boko 
Haram  was only in 2009, the group has the second highest death  toll out of all terrorist groups  since 2000 (Figure 3). Only the 
Taliban has killed more people than  Boko Haram.  Nearly 90 per cent of the 15,600 deaths by Boko Haram since 2009 have been 
in Nigeria. On average, Boko Haram killed 11 people per attack in Nigeria. Four out of five deaths from terrorism in Nigeria are 
civilians. This is one of the highest targeting of civilians anywhere in the world (Figure 2); by contrast civilians are targeted in 
half of all attacks in Iraq and Afghanistan.  

 

Whilst the majority of fatalities were caused by armed assaults with firearms and knives, there has been an increase in the use of 
bombings and explosions, a tactic Boko Haram has been increasingly using after receiving explosives training from al-Shabaab. 
In 2013, Boko Haram conducted 35 bombings which killed 107 people. In 2015 there were 156 bombings that killed 1,638. 
Nearly two thirds of the bombings in 2015 were suicide bombings, which on average killed ten people per attack. The majority of 
attacks in Nigeria were in the north-eastern states and particularly Maiduguri, the capital of Borno State where Boko Haram  is 
based. Attacks by Fulani ethnic  militants-groups  of semi-nomadic, ethnic-based pastoralists engaged  in conflict with farming 
communities-were recorded in the Middle Belt (Figures 1 and  3). 

 
   Source: GTI, 2016 

Figure 2.  Deaths from terrorism,  2000 - 2015 GTI, 2016, Nigeria third globally. 
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Source: GTI, 2016 
 

Figure  3.  Countries with the highest number of deaths by terrorism, 2015 with Nigeria (16.8%) 

 
 
There were 630 fewer deaths by militia in 2015, a decrease of 50 per cent since the previous year (Figure 4). Terrorism is highly 
concentrated, with 57 per cent of all deaths since 2000 occurring in four countries: Iraq, Afghanistan, Nigeria and Pakistan. Half 
of the roughly 50,500 deaths in Iraq have occurred between 2012 and 2015. The other three countries most impacted by terrorism 
according to the GTI; Afghanistan, Nigeria and Pakistan, each had between nine and 13 per cent of the total deaths (Figure 4). 

 Table .1 The Ten worst affected countries  
  by economic impact of terrorism as 
  percentage of GDP 

 

Source: GTI, 2016          Figure 4. Proportion of deaths from terrorism, 2000 - 2015 

The economic impact of terrorism is relatively small compared to other forms of violence, accounting for approximately one per 
cent of the cost of violence at the global level in 2015.The total economic impact of violence reached $13.6 trillion in 2015 (PPP) 
or 13.3 per cent of global GDP. The economic resources devoted to peacekeeping and peace building represent two per cent of the 
economic impact of armed conflict and terrorism. The ten most affected countries relative to the size of their economy are all 
conflict-affected states in the Middle East and North Africa, sub-Saharan Africa and South Asia regions. Iraq is the country with 
the greatest economic impact of terrorism, amounting to 17 per cent of its national GDP. The economic impact of terrorism as 
percentage of GDP is highest in countries where conflict is on-going with Nigeria 4.5% of GDP (Table.1) 
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Targets 
Figure 5 highlights the fact that private citizens are the group targeted the most. There were roughly 2,800 fewer private citizens 
killed in 2015 than in 2014, amounting to a 19 per cent reduction. This is mainly because of the reduced level of activity of Boko 
Haram in Nigeria. However, the number of deaths was still high at 12,576. While there was an overall decline in attacks on 
civilians, there was an increase in attacks on the military and government.  Military targets are the third largest category of deaths, 
after private citizens and police. Deaths of military personnel increased by 54 per cent, up from 2,520 people in 2014 to 3,885 in 
2015. This increase in military attacks is largely attributable to the Taliban. Three quarters of attacks on military targets in 2015 
were suicide attacks, while over half of the deaths were caused by bombings and explosions. The classification of military attacks 
as terrorism can be blurred but there are certain instances where attacks on military targets are clearly regarded as terrorism, 
particularly when it is an act of violence outside the precepts of international humanitarian law. An attack on a military hospital or 
a military checkpoint would be an example of this. The GTI scores the impact of terrorism based on the number of terrorist 
incidents in the past five years, fatalities from these attacks, injuries and damage to property.  

 
These five countries have been at the top of the index for the last three  years. However, there  have been substantial 
improvements in Iraq, Nigeria and Pakistan. Except for Pakistan, in each of these countries there is a prominent group which is 
responsible for the majority of deaths.  These same groups make up  the deadliest terrorist groups in the world. The Islamic State 
in Iraq and the Levant (ISIL), Boko Haram and the Taliban were responsible for 55 per cent of all the deaths from terrorism in 
2015.  

 

  Source: GTI, 2016 
 
   Figure  5. Trend in deaths by Target Type, 2000 -2015 
 
The discrepancy between the countries with the most deaths and those with the most attacks shows that terrorism has different 
levels of lethality around the world. Lethality can be measured by the average.  Niger had the highest lethality rate in 2015, with 
an average of 19.7 people killed per attack, resulting in a total of 649 deaths. The second highest rate was in Chad, with 9.4 
people killed per attack. Boko Haram, which is responsible for the attacks in Niger and Chad, has caused the second highest rate 
of deaths per attack in 2015, with an average of 11.2. Al-Nusrah Front had the highest rate of lethality, at 11.8 (Figure 4). 

6.2   Nigeria Global Peace Index, 2016 

i. 149 ranking with GPI score of 2.87  for Nigeria Global Peace Index 2016  
ii. Violence Containment Rank by % GDP 46 

iii. Violence Containment as a % GDP 11% 
iv. Per Capital Violence Containment cost (2014 PPP) 588 
v. Total Costs of Violence Containment  2014 PPP  $104,378 M 

Terrorism 
The single greatest indicator change occurred on terrorism impact, which deteriorated by more than 20 per cent on average, 
followed by refugees and internal displaced people (IDPs) and internal conflict deaths. There were also smaller   deteriorations for 
the intensity of internal conflict, violent demonstrations and perceptions of criminality indicators. No indicator improved by more 
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than 15 per cent, with only external conflicts fought and UN peacekeeping  funding improving by more than  ten per cent. The 
majority of terrorist activity is highly concentrated in five countries: Iraq, Nigeria, Afghanistan, Pakistan and Syria. Between them 
these countries accounted for 78 per cent of deaths from terrorism in 2014. 

 

However, there are signs that terrorism is becoming more common across the globe, with almost every region having an increase 
in its terrorism impact score from 2008 to 2016. The number of countries with over 500 deaths from terrorism increased from five 
to 11 between 2013 and 2014. At the other  end of the scale, the number of countries which recorded no terrorist incidents at all 
decreased from 49 in 2008, to 37 in 2016 out of 163 countries. Although there are many hundreds of active terrorist groups in the 
world, most are responsible for only a few deaths or no deaths at all. The responsibility for the majority of deaths comes from just 
a few large terrorist groups,  with Boko Haram and ISIL being responsible for over 50 per cent of deaths by known actors. In 
Nigeria, Boko Haram became the deadliest terrorist organisation in the world in 2014, seriously threatening the country’s internal 
stability. On top of terrorism, in 2014 Nigeria had 18,000 deaths from internal conflict, Figure 6. 

 
   Source: GTI, 2016 

Figure  6. Countries with the most internal conflict deaths, 2016 excluding Syria 

Armed Services Personnel and Military Expenditure 

 
   Source: GTI, 2016 

Figure   7.   Change in average military expenditure  % GDP by government type, 2008 -2016 
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The fall in the armed service personnel rate was not strongly correlated with a fall in military expenditure, with many countries 
increasing weapons expenditure outlay while also reducing the total number of troops, reflecting a longer term shift away from 
larger standing armies to more technology and capital intensive weapons systems. Figure 7 highlights the change in average 
military expenditure by government type from 2008 to 2016. The average level of military expenditure as a percentage of GDP 
declined in both full democracies and flawed democracies. However, there was considerably more variation in the trend in 
authoritarian regimes and hybrid regimes, which both experienced steep declines from 2010 to 2012, followed by a steady 
increase in military expenditure for the past four years. The largest increase over the full time period occurred in Afghanistan, 
where military expenditure rose from 1.66 per cent of GDP to 15.75 per cent in less than a decade. Libya, Oman, Algeria and 
Syria also had large increases. 

On-going Domestic and International Conflict 

Source: GTI, 2016 

Figure   8 . Total armed conflicts by type, 1946-2014 

The trend away from external and towards internal conflicts can be seen in Figure 8, which shows a more detailed account of 
armed   conflicts, which are defined as a conflict that  caused more than  25 battle  deaths in any one year from 1946 to 2014.  The 
decline in the number of interstate and extra systematic is clear, as is the rise of internal conflicts. Overall, the total number of 
active serious armed conflicts has declined from a peak of 51 conflicts in 1991 to 40 in 2014, although this is the highest number 
of active conflicts since 1999. In addition, there has been a clear rise in the number of internationalised internal conflicts, which 
were just three per cent of total conflicts in 1991, but constituted 32.5 per cent of total conflicts in 2014. The number of attempted 
genocides  and politicides has also been declining since the end of the Second World War. A politicide is defined here as the mass 
murder of civilians for their support of a political movement. Figure 9 shows a count of the number of genocides and politicides 
per year from 1956 to 2014,  classified according to the magnitude of deaths that occurred. 

6.3   Global Multidimensional Poverty Index 2017 
The 2017 Global Multidimensional Poverty Index (MPI) provides a headline estimation of poverty and its composition for 103 
countries across the world. The global MPI measures the nature and intensity of poverty, based on the profile of overlapping 
deprivations each poor person experiences. It aggregates these into meaningful indexes that can be used to inform targeting and 
resource allocation and to design policies that tackle the interlinked dimensions of poverty together (Alkire and Robles, 2017). 
The MPI and its indicators are disaggregated by 988  

 

 
subnational regions in 78 countries. The poorest regions are in Chad, Burkina Faso, Niger, Ethiopia, South Sudan, Nigeria, 
Uganda and Afghanistan. Inside Afghanistan poverty rates vary from 25% in Kabul to 95% in Urozgan. 
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Source: GTI, 2016 

Figure  9.  Total number of genocides and politicides, 1956 - 2014 
 

The MPI reflects acute multidimensional poverty in developing countries. Figure 7 on the next page shows the percentage of the 
population who are MPI poor, which is the height of the beige bar, and the percentage that are living in destitution, which is the 
height of the red subcomponent. At a glance, we can see that destitution rates ranges from 0% to 71.4% of the population. What 
else do we see? In some countries and regions, destitution is still ‘the norm’ because it affects half of more of the population.  

 

Source:  Alkire and Robles (2017).                       

Figure   10.  Comparing the headcount ratios of MPI poor, destitute, and $1.90/day poor 
 

 
Six countries have more than 50% of their population living in destitution – and together they are home to 100 million poor 
people. Drilling down, in 117 subnational regions, 50-92% of the population are destitute (161 million). These high destitution 
regions are mainly located in Sub-Saharan Africa. Looking at the high rates of destitution we might presume that destitution is 
largely an African story. But it is not. Of the 706 million people who are destitute, 362 million live in South Asia and 282 million 
in Sub-Saharan Africa. In addition, 26 million live in the Arab States, another 26 million live in East Asia, and over 8 million live 
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in Latin America, plus nearly 300,000 in Europe and Central Asia. India has over 295 million destitute people, more than the total 
number if destitute people in all of Sub-Saharan Africa (Alkire and Robles, 2017). 

6.4   Human Development Index (HD)  
Human Development Index (HDI) a composite index measuring average achievement in three basic dimensions of human 
development - a long and  healthy life, knowledge and a decent standard of living.  Nigeria, ranked 152 among the 188 UN 
member states  as a low human development  252 of 185 countries. According to the HDI 2016 report released by the United 
Nations Development Programme, UNDP, in Abuja, Nigeria retained its 2015 status with a computation of 0.527 score which 
was two points above 2014 computation of 0.525 score and where Central Africa Republic ranked 188. The HDI, a composite 
statistics of life expectancy, education, and per capita income indicators, is used to rank countries into four tiers of human 
development. The country is followed closely by Cameroon in number 153 and Zimbabwe in 154 positions. The new report 
places Nigeria below neighbouring Ghana and Zambia positioned at 139, Gabon, 109 , and Equatorial Guinea, 135 .The reports, 
however, showed a positive outlook for the country as Nigeria’s HDI increased from 0.466 to 0.527, a 13.1 per cent increase in 
the last 10 years under review between 2005 and 2015. The represents a three-point increase over what the nation had between 
2005 and 2014, when Nigeria HDI’s value increased from 0.467 to 0.514, an increase of 10.1 per cent and does this data 
encapsulate the Nigeria 1999 constitutional role of Chapter II – Fundamental   Objectives and Directive Principles of State Policy  
Section 18 (1) and Section 19 (a).37 
 
6.5   The Impact of Security Expenditure on Nigeria Economic Growth 
Insecurity is a risk factor which investors the world all over consider when investing. For investors, insecurity in any country is 
considered as a warning sign to take their investible funds to another country where there is adequate security. Foreign direct 
investments are required to stimulate the Nigeria emerging economy. However, the more the warning signals persist, the more 
fearful the investors become about investing in the Nigeria economy. In fact, panic withdrawal or disinvestment may result from 
insecurity in Nigeria (Fefa and Irefin, 2014). The resultant loss of lives, rising budgetary spending for security and destruction of 
valuable government facilities portend devastating consequences for sustainable economic growth and development in the 
country (Adebakin and Rami, 2012).The relationship between security expenditure and economic growth has continued to 
generate series of debates among policy makers, academicians, financial analysts, governments, researchers, economists as well 
as scholars. Government performs two functions, protection (security) and provision of certain public goods. Protection function 
consists of the creation of rule of law and enforcement of property rights, while provision of public goods includes: constructions 
of roads, water supply, building of schools and hospitals and others. See chapter II section 14 (b) of Nigeria constitution37.The 
consequence help minimize risks of criminality; enhance protection of life and property, and also protection of the nation from 
both internal and external aggression (Nurudeen and Abdullahi, 2008). More notably, security expenditures can increase internal 
and external security by funding the production of an optimal level of military production (See chapter II Section 16 (c) and  19) 
37. A more secure environment would attract domestic and foreign  investments, thus improve the standard of living. 
___________________________________________ 

37   Federal Republic of Nigeria 1999 Constitution 

 

 
Moreover, technology transfers from the inflow of foreign capital can speed up economic growth in the process (Ali and 
Mustapha, 2014; Halicioglu, 2004; Tiwari and Shahbaz, 2011; Anwar, Rafique and Joiya, 2012). Scholars argues that security 
expenditure can retard economic  growth by way of crowding out investment  Edeme et al, (2013); Tekeogbu, (2008). The work 
of Myo (2013) found that military expenditure has no clear impact on economic growth using sample of eighteen (18) Asian 
countries, hence the relationship is not clear. Therefore, the inconsistency in the theoretical and empirical evidence on the 
relationship between security spending and economic growth are attributed to individual country specific effects and the 
techniques employed.  Most studies on the security-growth relationship utilized time series data like Tekeogbu (2008); Abraham, 
(2011); Gaiya, (2011); El-Husseiny,  Al-Sayed and El-Sayed (2013), sample variations and differences in the model specifications 
and time periods usually lead to diversity on result and of interpretations. Furthermore, since different parts of the world do not 
share the same natural environments and socio-economic structures, the impacts of security spending across countries cannot be 
easily generalized. These facts provide a justification for case studies on specific countries by using time-series data.   

The nature and pattern of internal security is partly associated with the nature and pattern of defence expenditure; as total defence 
expenditure (TDE) raises, so also the total internal security expenditure (TISE). In Figure 11, the total Nigeria internal security 
expenditure (TISE), since 1961 has also not statistically significant until 1999 with the emergence of democratic system of 
government when the value stood at ₦20,433.00 billion and the continues to increase with slight fluctuations until 2014 when it 
reached a value of ₦674, 295.471 billion, this is as a result of the persistent increase in internal insecurity challenges over the 
entire period under study. Threat to national security is the singular factor that is responsible for the astronomical increase in the 
nation’s expenditure on security. Sabitu (2015) reported that Federal government has continued to appropriate huge funds for 
security (i.e. defence and internal security) in the national budget; a trend that has denied capital projects in the education, health, 
agriculture, construction sectors etc that needed attention. For example in 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013 and 
2014 fiscal years, the total security expenditures in the approved budgets billion (b) were ₦246b, ₦352b, ₦506b, ₦607b, ₦828b, 
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₦866b, ₦1.020 trillion, 1.006 trillion and ₦1.014 trillion respectively (CBN, 2011  and Federal Government Budgets, 2006 - 
2014).   

The threat to Nigeria’s internal security is real, as the international community has declared Nigeria a failing state in several 
circles as well as in policy papers at different security conference communiqués. For instance, the Fund for Peace (FFP) in its 
2012 report ranked Nigeria as one of the top 10 failed states in Africa and 14th in the world because of growing wave of insecurity 
and endemic violence (Tella, 2012). The evidence from Figure 11 reveals that for more than four (4) decades, the total defence 
expenditures where greater than internal security expenditure since 1961-2003. This is as a result of the fact that internal 
insecurity is not more pronounced during the period than now that there has been the participation of Nigeria in peace keepings in 
different countries like Liberia, Somalia etc. However, in recent time the data from Figure 11 reveals that internal security 
expenditure constitutes a large chunk of budgetary allocation for security expenditure which is greater than defence expenditure. 
Sabitu (2015) reported since 2004, the internal security stood at N95143.3b while defence expenditure stood at N76057.3b, in 
subsequent years, 2005, 2006, 2007, 2008, 2009, 2010, 2011, 2012, 2013 and 2014, the internal security expenditure and defence 
expenditure were N114,601.9 billion, N1451,20.0 billion, N206,560.9 billion, N314,800.1billion, N384,452.6 billion, N564,052.1 
billion, N618,677.0 billion ,N660,995.0 billion N657,844.1billion, N674,295.5 billion and N111,869.0 billion ,N101,451.9 billion 
,N145,926.9 billion ,N191,575.2 billion , N223,021.9 billion ,N264,206.6 billion , N248,037.1 billion , N359,735.5 billion , 
N348,908.1 billion , N340,332.3 billion  respectively. Furthermore, this is as a result of the fact that Nigeria was facing security 
challenges especially internal insecurity such as ethno-religious crisis, kidnapping, armed-robbery, Niger Delta Militant activities 
and most recently Boko-Haram and Niger Delta insurgencies.  

 

Boko-Haram insurgences and Niger-Delta militancy have raised government spending on security in Nigeria which in turn and 
also affected economic growth negatively. When there is high economic activity, government invest more on security than on the 
period of low economic activity in Nigeria; therefore, the investment on security sector retard  economic growth . Finally, the 
study concluded that total security expenditure is capable of explaining at least 40% of the fluctuation of economic activities in 
Nigeria. This report is in-line that economic impact of terrorism as percentage of Nigeria GDP is 4.5% (GPI, 2016). 

 

Source  : Sabitu, Abubakar, 2015  ABU, Zaria, Nigeria     
website:  kubanni.abu.edu.ng:8080/jspui/bitstream/123456789/8743/1/THE%20IMPACT%20OF 

 
 Figure 11. Total Internal Security Expenditure in Nigeria (1961-2012) 

 

7.0   Consequences of   non-execution of the constitution 

Most Nigeria’s 36 States  remained unable to develop their internal resources due to constitutional hurdles that limit their powers 
to explore natural resources (solid and liquid minerals); a pervasive appetite for easy oil rent, as well as poor visionary approaches 
and a literal term-based mind set to governance. Apart from Lagos State, which generates over 65% of its revenue from 
internally-generated taxes, other States depend on the Federal government in varying degrees.  At the sub - national   level,  poor  
accountability exists , complemented by a glaring absence of coherent data with which to assess, monitor and project the fiscal 
direction and eventual viability of Nigeria’s States. There is a need urgently for fiscal res-structuring of Nigeria with a population 
of 200 million 38. States have not helped matters by becoming, and remaining bulwarks of inefficiency characterised by large 
bureaucracies, bloated workforces, investments in unsustainable projects and a widespread appetite for highly-priced debts. These 
debilitating problems will only be resolved when States are incentivized towards internal fiscal restructuring; the continuous push 
to receive funds from the Federation Account Allocation Committee (FAAC) is not sustainable38. 
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States must be both assisted and coerced, as much as is legally possible, towards the path to viability through peculiar structural 
adjustment that reduces duplication of functions, enhancing public sector efficiency, transparency and accountability( Country 
Reports on Terrorism, 2016). 
The current fiscal structure of Nigeria, where revenue-sharing formulas and waivers can be likened to hand-outs, will remain a 
boon for corrupt individuals seeking to live off politics, unless the status quo changes. Nigeria should emulate this, placing eight 
million hectares of land into the  
revenue mix, to reap significant income from the same global Oil Palm industry it once dominated pre-Independence (BudgIT, 
2017). 
______________________________ 
 
38   The Nigerian Economy 2017 Budget www.yourbudgit.com 
 
 
Nigeria’s future as a viable nation-State will depend on efficient  financial systems and  optimal  manufacturing base 
complemented by vibrant power supply and world- class infrastructure. Trade, monetary and fiscal policies will have to be 
deliberately fashioned to achieve truly inclusive socio-economic growth, which has eluded Nigeria for far too long. Only a 
purposeful stop to decades of Nigeria’s rigmarole in this maze of oil booms, oil price busts, recessions and loan mongering can 
stop the on-going mortgage of the future of generations unborn. 
 
8.0   Nigeria Security Management 
Legislation, Law Enforcement, and Border Security  
The Nigerian government’s criminal justice institutions were not significantly strengthened in 2016, although several donor 
countries, including the United Kingdom, continued to work closely with the Ministry of Justice to assist in prioritizing how to 
investigate and prosecute suspected terrorism cases. While the Nigerian military had primary responsibility for combating 
terrorism in the northeast, several government agencies performed counterterrorism functions, including the Department of State 
Security (DSS), the Nigerian Police Force (NPF), and the Ministry of Justice.  Counterterrorism activities of these agencies and 
ministry were ostensibly coordinated by the Office of the National Security Advisor (ONSA) 39  .The level of interagency 
cooperation and information sharing was limited and at times hindered overall effectiveness. The Nigerian government 
participated in U.S. counterterrorism capacity-building programs under the Department of State’s Antiterrorism Assistance (ATA) 
program, including the training of NPF members in explosive ordnance disposal, explosive incident countermeasures, and 
preventing attacks on soft targets.  The NPF also stood up the Special Program for Embassy Augmentation and Response, which 
is a specialized selection and training program for local police dedicated to the security of the U.S. Embassy and other diplomatic 
missions throughout Abuja (Country Reports on Terrorism, 2016).The Nigerian government worked with the FBI to investigate 
specific terrorism matters, predominantly through the DSS, and provided improvised explosive device components to the FBI for 
analysis at the Terrorist Device Analysis Centre. ONSA, DSS, Nigerian Army, Nigerian Emergency Management Agency, and 
NPF explosive ordnance and post blast personnel worked with FBI special agents and special agent bomb-technicians in-country.  
The Economic and Financial Crimes Commission (EFCC) and NPF also received crime scene training relevant to 
counterterrorism investigations.  

The role of  Nigeria government 
To overcome insecurity, there is need for intelligence gathering and surveillance so that law enforcement agents could become 
proactive and reasonably predict potential crime with near accuracy rather than being reactive. According to Achumba et al 
(2013), the menace of insecurity calls for a new approach founded on creditable intelligence gathering. There is the need to 
modernize the security agencies through capacity building in advanced training, intelligence sharing, advanced technology, 
logistics, motivation and change of orientation (Figure 12). This will enhance the operational capabilities of the security   agencies   
by   identifying   avenues   that   would   enable   them   respond appropriately to internal security challenges and other threats. 
There should equally be complete overhaul of the security institutions in Nigeria to reflect international standards of best practices 
in order to pre-empt security breaches .There is need to reorder priorities and seek better understanding of the underlying causes 
and dynamic of the insecurity in the country, with the aim to provide effective conflict prevention and management strategies. 
According to Akpabibibo (2003), the formulation and effective implementation of policies and programmes to address the root 
causes of insecurity in Nigeria particularly with regards to poverty, unemployment, environmental degradation, injustice, 
corruption, porous borders and small arms proliferation have become crucial. In Nigeria, the law has ceased to act as a deterrent 
since corruption and insecurity have largely been compromised. 

__________________________________________________ 

39   Federal Republic of Nigeria 1999 Constitution 
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    Source: Adapted from Achumba et al (2013: 94) 
 
Figure 12 . The composite approach model for security management     

Azazi (2011), in order to check the crime rate in Nigeria, the federal government has embarked on criminalization of terrorism by 
passing the anti-terrorism Act in 2011, installation of computer-based Closed Circuit Television cameras (CCTV) in some parts of 
the country, enhancement of surveillance as well as investigation of criminal related offences, heightening of physical security 
measures around the country aimed at determining or disrupting potential attacks, strengthening of security agencies through the 
provision of security facilities and the development and broadcast of security tips in mass media. 

Why Positive Peace Is Transformational 
Humanity is now facing challenges unparalleled in its history. The most urgent of these, such as climate change, decreasing 
biodiversity, increasing migration and over-population, are global in nature.  These issues call for international cooperation 
on an unprecedented scale.  Furthermore, the sources of these challenges are multidimensional, increasingly complex and 
span national borders. For these reasons, finding solutions requires fundamentally new thinking. Peace is an essential 
prerequisite in working to resolve these challenges. Without peace, it will not be possible to achieve the levels of trust, 
cooperation or inclusiveness necessary to solve these challenges, let alone empower the international institutions and 
organisations required to help address them. Without an understanding of the factors that support peace, it is impossible  to 
determine the policies that work, the programmes that need to be implemented, and when, how, and where to introduce 
them. Practically identifying what resources are required is complex and calls for a shift towards new ways of thinking 
about peace. Positive Peace provides a framework to understand and then address the multiple and complex challenges the 
world faces. Positive Peace is transformational in that it is a cross-cutting facilitator for improving progress, making it 
easier for businesses to sell, entrepreneurs and scientists to innovate, individuals to produce, and governments to effectively 
regulate. In addition to the absence of violence, Positive Peace is also associated with many other social characteristics that are 
considered desirable, including better economic outcomes, measures of wellbeing, levels of gender equality and 
environmental performance. In this way, Positive Peace can be thought of as creating   an optimal environment in which 
human potential can flourish (Figure 14). Understanding what creates sustainable peace cannot be found in the study of 
violence alone. A parallel can be drawn with medical science. The study of pathology has led to numerous breakthroughs 
in our understanding of how to treat and cure disease.  

However, it was only when medical science turned its focus to the study of healthy human beings that we understood what 
we needed to do to stay healthy: the correct physical exercise, a good mental disposition and a balanced diet, are some 
examples. This could only be learned by studying what was working. In the same way, the study of conflict is different than 
the study of peace. Seen in this light, Positive Peace can be used as an overarching framework  for understanding and achieving 
progress not only in levels of global peacefulness, but in the many other interrelated areas, such as those of economic and social 
advancement (Figure 14). The factors of Positive Peace are highly interconnected and interact in varied and complex ways. These 
pillars interact with and affect society’s attitudes, institutions and structures. High levels of Positive Peace occur where attitudes 
make violence less tolerated, institutions are more responsive to society’s needs and structures underpin the nonviolent resolution 
of grievances. Countries with high levels of Positive Peace (GPI, 2016) , for example, suffer fewer effects from natural disasters, 
including 13 times  fewer fatalities compared to low Positive Peace countries. Furthermore, Positive Peace levels relate to a 
country’s reaction to different systemic shocks. Trends in the GPI also show that high Positive Peace is a significant determinant 
of long term   improvements in peace. 
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  Source: The Institute for Economics and Peace (IEP), 2016 
 

Figure  13. Positive Peace provides a framework 
 

 
  Source: The Institute for Economics and Peace (IEP), 2016 

Figure   14 .  The Pillars of   Positive Peace 

 
 
9.0 Dialectic of Economy and Security Vulnerabilities in Nigeria 

Nigeria is now the largest economy in Africa, having recently surpassed South Africa. Despite recent improvements in the 
non‐oil sector, dri ven by agriculture and trade and services, the economy continues to be dominated by the petroleum industry, 
which provided 96 percent of export earnings in 2013 as well as 60 percent of fiscal revenue.40 Nigeria is the fifth‐largest   
OPEC producer and a major exporter of oil to Western states, including the United States.41 It has also experienced 
higher‐than ‐ average economic growth (compared to both West Africa and sub‐Saharan Af rica as a whole) in recent years, with 
estimated growth of 7.4 percent in 2013 and 6.5 percent in 2012.42 Nigeria is the most populous country in Africa, with an 
estimated 2012 population of 166.6 million.43  Nigeria continues to have a high fertility rate, and a significant “youth bulge” with 
nearly 71 percent of the population under the age of 3044 and over 40 percent under the age of 14.45  Religion in Nigeria is, in 
general, affiliative rather than ascriptive. That is, individuals largely choose the practice of a particular religious faith. However, 
ethnic divisions tend to coincide somewhat with religious divisions.46  

Muslims, who make up an estimated 50 percent of the population, are concentrated in northern zones, while Christians, with an 
estimated 40 percent of the population, are concentrated in the south. The approximate 10 percent of the population that practices 
traditional, animistic religions, is also concentrated in the south. 47 Nigeria fell under British colonial rule in the late 19th century, 
with formal establishment of a British colony on Nigerian territory in 1900, under Sir Frederick Lugard as the first High 
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Commissioner of Northern Nigeria.48 While Southern and Northern Nigeria were initially governed as separate entities due to 
cultural differences, the British unified their governance in 1914 for economic reasons.49 

Security Vulnerabilities 
From 1998 through 2008, societal violence was concentrated in the South‐South and the Middle Belt states. Since 2009, social 
violence has shifted to the Northeast.50 In the Niger Delta, ethnic militias  most recently as the Movement for the Emancipation 
of the Niger Delta (MEND) – have engaged in violence regarding the exploitation of oil resources.51  
__________________________________________ 
40 Barungi, Barbara. 2014. “Nigeria.” African  Economic Outlook. Africa Development Bank. 
.http://www.africaneconomicoutlook.org/fileadmin/uploads/aeo/2014/PDF/CN_Long_EN/Nigeria_EN.pdf41Aghedo, Iro and 
Oarhe Osumah. 2012. “The Boko Haram Uprising: how should Nigeria Respond?” Third World Quarterly 33, no. 5: 861. 
42 Barungi, Barbara. 2014. “Nigeria.” African Economic Outlook. Africa Development Bank. 2. 
http://www.africaneconomicoutlook.org/fileadmin/uploads/aeo/2014/PDF/CN_Long_EN/Nigeria_EN.pdf. 
43 “Nigeria Profile: Facts.” 2013. BBC. May 21. http://www.bbc.com/news/world‐africa‐ 13949547.  

44 Kingsley, Patrick. 2014. “Does a Growing Global Youth Population Fuel Political Unrest?” March 19. The Guardian (London). 
http://www.theguardian.com/world/2014/mar/19/growing‐youth‐ population‐ fuel‐ political‐ unrest‐ middle‐ east‐ south‐  
America. 
45 “Nigeria.” 2014. The World Fact book. CIA.  https://www.cia.gov/library/publications/the‐world‐ factbook/geos/ni.html  

46 The reinforcing nature of ethnic and religious cleavages results in many communal conflicts being labelled alternately as ethnic 
or religious in nature, at times to suit the desires or preconception of the analyst or the dominant discourse at a given time rather 
than reflecting the nature of the conflict.  
47 “About Nigeria: People.” 2012. Federal Republic of Nigeria.  http://www.nigeria.gov.ng/2012 ‐10‐ 29‐ 11‐ 05‐ 46/people;  

48 Hickey Raymond. 1984. “The 1982 Maitatsine Uprisings in Nigeria: A Note.” The Royal African Society 83, no. 331: 251 
49 Sodipo, Michael Olufemi. 2013. “Mitigating Radicalism in Northern Nigeria.” African Security Brief, no. 26. National Defence 
University Africa Center for Strategic Studies: Washington D.C. 3 
50 El‐Bushr a, Judy, Sarah Ladbury, and Ukoha Ukiwo. 2013. “From Design to Implementation: Addressing the Causes of 
Violent Conflict in Nigeria.” Stability: International Journal of Security & Development. 3:1): 1. 1 ‐ 18, DOI: 
http://dx.doi.org/10.5334/sta.cy. 
51El‐Bushra, Judy, Sarah Ladbury, and Ukoha Ukiwo. 2013. “From Design to Implementation: Addressing the Causes of Violent 
Conflict in Nigeria.” Stability: International Journal of Security & Development. 3:1): 1. 1 ‐ 18,  
 

 

 

Violence in the Middle Belt states is related to a variety of conflicts, including farmer‐pastoralist competition, indigene‐ s ettler 
rivalries, and interethnic and inter‐religious conflicts. 52 The benefits of this economic growth are concentrated to a few 
Nigerians. Despite some gains in achieving Millennium Development Goals, an estimated 63 percent of Nigerians remain in 
poverty.53 Poverty rates also vary by region, which reinforces other sectarian and identity‐ based divides in Nigeria. In the north, 
where Boko Haram emerged, poverty rates hover above 70 percent; this compares to rates of 27 percent in the south (including 
the commercial capital of Lagos) and 25 percent in the Niger Delta (the oil‐produc ing region).54 

“Nigerian politics were and remain characterized by a keen competition for socioeconomic resources with the state seen as the 
main dispenser of these benefit…. [I]n the competition for allocation of political power and resources, ethno‐religi ous sentiments 
are exploited.”55 Another notes, “Politics in Nigeria is the gateway to sudden wealth, an ostentatious lifestyle and 
self‐ag grandizement. It is a zero sum game, which produces absolute winners and losers. This character of politics encourages 
the resort to any means, including violence and mobilization of ethnic and religious sentiments, as well as the radicalization of 
organizations such as Boko Haram.”56 As will be seen below, Boko Haram in its early years was empowered and provided 
resources as a manifestation of these dynamics. 

 
Security Legal Framework 
Early Nigerian laws regarding terrorism were based on Part II Section 11 of the 1999 Nigerian constitution, which stipulates that 
the National Assembly is responsible for public safety and order and can make laws to ensure their maintenance and security. 57 
In 2011, the National Assembly promulgated the Terrorism (Prevention) Act (TPA), which more specifically defined acts of 
terrorism while also providing a framework for the investigation, prosecution, and interdiction of suspects in terrorism cases.58 
The TPA was amended several times in 2013, largely to address concerns expressed by international and domestic actors 
regarding human rights abused by Nigerian security forces, as well as to continue to pressure Boko Haram through legal 
action.59  
____________________________________________ 
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53 Barungi, Barbara. 2014. “Nigeria.” African Economic  Outlook. Africa Development Bank. 12. 
http://www.africaneconomicoutlook.org/fileadmin/uploads/aeo/2014/PDF/CN_Long_EN/Nigeria_EN.pdf. 
54 Barungi, Barbara. 2014. “Nigeria.” African Economic Outlook. Africa Development Bank. 12. 
http://www.africaneconomicoutlook.org/fileadmin/uploads/aeo/2014/PDF/CN_Long_EN/Nigeria_EN.pdf. 
54Aghedo, Iro and Oarhe Osumah. 2012. “The Boko Haram Uprising: how should Nigeria Respond?” Third World Quarterly 33, 
no. 5: 861 
55 Sodipo, Michael Olufemi. 2013. “Mitigating Radicalism in Northern Nigeria.” African Security Brief, no. 26.          National 
Defence University Africa Centre for Strategic Studies: Washington D.C. 4. 
56Aghedo, Iro and Oarhe Osumah. 2012. “The Boko Haram Uprising: how should Nigeria Respond?” Third World Quarterly 33, 
no. 5: 868. 
57Dakas, C J Dakas. 2013. “Nigeria’s Anti‐Terrorism  Laws and Practices: The Imperative Of Mainstreaming Human Rights Into 
Counter‐Ter rorism Administration.” Paper presented at a workshop of the Nigerian Coalition on the International Criminal Court 
(NCICC), Abuja, May 14. 2. 
58 Dakas, C J Dakas. 2013. “Nigeria’s Anti‐Terrorism  Laws and Practices: The Imperative Of Mainstreaming Human  Rights 
Into Counter‐Ter rorism Administration.” Paper presented at a workshop of the Nigerian Coalition on the International Criminal 
Court (NCICC), Abuja, May 14. 2. 
59Dakas, C J Dakas. 2013. “Nigeria’s Anti‐Terrorism  Laws and Practices: The Imperative of Mainstreaming Human Rights Into 
Counter‐Ter rorism Administration.” Paper presented at a workshop of the Nigerian Coalition on the International Criminal Court 
(NCICC), Abuja, May 14. 3. Coalition on the International Criminal Court (NCICC), Abuja, May 14. 3‐4.  
 

Significant aspects of these amendments include the following: 
i. Delineating the boundary between terrorism and conspiracy; 

Specifying functions and responsibilities of agencies with responsibilities in counter‐te rrorism arena; 
ii. Expanding the role of the Office of the National Security Advisor (ONSA) as the main coordinator for all 

counter‐terrori sm enforcement activity; and 
iii. Charging the Attorney General to provide oversight ensuring that all counter‐te rrorism activities conform to 

international law.60 
 

Additionally, the death penalty was added as a legal punishment for terrorism convictions, and security forces were provided 
the right to confiscate vehicles, as well as to enter and bar people from their homes without a warrant. 61 Despite changes, 
human rights watchdogs continue to express concerns regarding the TPA, especially section 9, 12, 26, and 28.62 
 
Security Responses 
In June 2009, under orders to eliminate Boko Haram, the Nigerian military destroyed multiple Boko Haram positions in and 
around Maiduguri with infantry and artillery, captured Mohammad Yusuf, and after a brief interrogation released him to the 
Nigerian police. The police subsequently executed him, his father‐in‐ law, and Buji Foi, th en State Commissioner of Religious 
Affairs who was funding Boko Haram.63 A video tape of these executions were reportedly released to YouTube.64  In 2011, the 
Nigerian military sent some 3,600 troops along with some Chadian and Nigerian troops to patrol north‐east towns and prevent 
Boko Haram smuggling, but this failed as there were too few troops to adequately guard the large border region.65  In 2013, an 
additional 2,000 troops and air support were moved to the north to support the offensive. In 2014, another 3,000 troops were 
deployed as part of a joint task force of international military cooperation between Niger, Nigeria, Chad and Cameroon.66 

Security Evaluation 
Military build‐up in Bo rno, Yobe, and Adamawa since May 2013 has had uncertain results, dislodging Boko Haram from 
some positions but failing to address their strength in inhospitable and large regions that include porous borders with Niger, 
Chad, and Cameroon.67  Reportedly, Nigerian security forces have been infiltrated by Boko Haram, particularly in the north, 
and accusations of corruption and collusion between it and state forces are rampant among local citizens.68  
     _________________________________________ 
 

60  “Nigerian senate passes new anti‐terrorism act with death penalty for offenders.” Nigerian W atch, February 21, 2013  
61 Dakas, CJ Dakas. 2013. “Nigeria’s Anti‐Terrorism Laws and Practices: The Imperative Of Mai nstreaming Human 
Rights Into Counter‐Terrorism Administration.” Paper presented at a workshop of the Nigerian  
62 Last, Murray. 2009. “The Pattern of Dissent: Boko Haram in Nigeria 2009.” Annual Review of Islam in Africa, 
no. 10, University College, London. 8. 
63

Last, Murray. 2009. “The Pattern of Dissent: Boko Haram in Nigeria 2009.” Annual Review of Islam in Africa, no. 10, 
University College, London. 8. 
64 .Curbing Violence in Nigeria (II): The Boko Haram Insurgency.” International Crisis Group, Africa Report N0. 216, April 3, 
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2014. 34. 
65 .Dixon, Robyn. 2014. "THE WORLD; Militants strike in Cameroon; Islamists believed to be linked to Boko Haram kidnap 
wife of a vice prime minister." Los Angeles Times. July 28. 
66. Higazi, Adam. 2013. “Insurgency and Counter‐Insur gency in North East Nigeria.” CERI, July. 4; Abati, Reuben. 2014. 
“ABATI: Nigeria’s offensive against Boko Haram.” The Washington Times, July 9. 
http://www.washingtontimes.com/news/2014/jul/9/abati‐ni gerias‐ offensive‐ against‐bo ko‐har am/?page=all 
67. Okpaga, Adagba, Ugwu Sam Chijioke and Okechukwu Innocent Eme. 2012. “Activates of Boko Haram and Insecurity 
Question in Nigeria.” Arabian Journal of Business and Management Review (OMAN Chapter), vol. 1, no. 9: 78. 
68. Curbing Violence in Nigeria (II): The Boko Haram Insurgency.” International Crisis Group, Africa Report N0. 216, April 
3, 2014. 33. 
 

 
Intelligence practices suffer from inter‐agency competition and mistrust, as  well as under reporting, poor information 
sharing, and bad recruitment policies69 .In early 2014, Jonathan fired all of his military chiefs of staffs to replace them with 
new leadership. Although it was never clearly stated, this move was likely due to the poor handling of combatting Boko 
Haram in the past, particularly the inability of the military branches to cooperate and work together effectively (or simply a 
political move to shore up support for the 2015 elections).70 Despite changes in leadership and changes in the configuration 
of military forces deployed, Boko Haram continued to launch successful attacks, including gaining control of towns and 
villages in 2014. Most informants in Nigeria critiqued the government’s over‐rel iance on military and security responses. 
In particular, many informants identified the extrajudicial killing of  Mohammed Yusuf as a key trigger to Boko Haram’s 
embrace of violence.71  Other common critiques included: 
i. Prevalence of human rights abuses;high levels of corruption within the military; and 

ii. Lack of equipment and counter‐in surgency training for the rank‐ and‐ file. 
 
Comments regarding the military’s approach to communities and human rights included: 

i. “The army understands and perception of locals makes them attack communities indiscriminately.”72 
ii.  “The high‐handedness of the coun ter‐insurgency campaign has fuelled  grievances against the state. 

iii. The state is the enemy of communities in the northeast.”73“The military is killing out of frustration, in response to killing 
of soldiers. This has never worked;  

i. It just fuels the insurgency.”74 
ii. “I think we need to continue with the military effort, but that is not the ultimate solution. We need to ensure that military 

and police are not violating rights. The more some violate rights, the more we create space for young people to become 
militant.”75 

iii. “You do not use bullets or deaths to intimidate terrorists because they have already embraced death. So the repressive 
strategy is wrong.”76 

iv. “They [the military] should also put their house in order as there are elements within the groups that compromise 
them through giving out of intelligence to the insurgents.”77 

v. “They [Boko Haram] have supporters among the people that are supposed to fight them, that is, the military and other 
security forces. And that is the biggest problem.”78 

______________________________________ 
69 Ross, Will. 2014. “Did Nigerian military splits help Boko Haram?” BBC News, January 31.  
http:// www.bbc.com/news/world‐2597 8785 
 70 Civil society  representative and researcher. Interviewed by Amy Pate, Bukola Ademola‐Adelehin, and Kop’ep Dabugat.  
August 13, 2014. Abuja, Nigeria; Civil society representative engaged in democracy and development. Interviewed by Amy 
Pate, Bukola Ademola‐Adelehin, and Kop’ep Dabugat. August 14, 2014. Abuja, Nigeria; Government Security Official. 
Interviewed by Kop’ep Dabugat. August 18, 2014. Kano, Nigeria; Religious organization representative. Interviewed by 
Chris Kwaja. August 19, 2014. Jos, Nigeria; Religious organization representative. Interviewed by Chris Kwaja. August 20, 
2014. Jos, Nigeria 
71 Civil society representative and researcher. Interviewed by Amy Pate, Bukola Ademola‐Adelehin, and Kop’ep    
Dabugat. August 13, 2014. Abuja, Nigeria. 

 72 Academic. Interviewed by Amy Pate and Bukola Ademola‐Adelehin. August 13, 2014. Abuja, Nigeria  
 73 Civil society representative engaged in democracy and development. Interviewed by Amy Pate, Bukola Ademola‐Adelehin, 

and Kop’ep Dabugat. August 14, 2014. Abuja, Nigeria 
 74. Government Security Official. Interviewed by Kop’ep Dabugat. August 18, 2014. Kano, Nigeria 
 75. Civil society representative engaged in development and conflict resolution. Interviewed by Kop’ep Dabugat. August 19, 

2014. Kano, Nigeria 
76. Civil society actor engaged in conflict management. Interviewed by Kop’ep Dabugat. August 19, 2014. Kano, Nigeria. 
77. Civil society representative and researcher. Interviewed by Amy Pate, Bukola Ademola‐Adelehin, and Kop’ep Dabugat. 
August 14, 2014. Abuja, Nigeria 
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78 Government actor engaged in conflict management. Interviewed by Amy Pate and Bukola Ademola‐Adelehi n. August 18, 
2014. Abuja, Nigeria 

 
  
Representative comments regarding the lack of equipment included: 
i. The firepower of Boko Haram seems to be overwhelming the federal government.”79 

ii. “It has been a long time since the government has been budgeting for the upgrading of ammunitions for the Nigerian 
Army, so how can there be complaints that the army does not have weapons to engage the insurgents?”80 

iii. “[W] hen the average soldier in the battle front is saying he doesn’t even have ammunition to fight, that means there is a 
problem and we have been having billions of naira been given for security. What is happening to this money?”81 
 

Counter‐ radicalization and De‐ra dicalization 
Under the leadership of Dasuki, the ONSA has taken the lead in developing counter‐radi calization and de‐ radicalization 
programming in Nigeria. The 2014 Countering Violent Extremism (CVE) program headquartered in Abuja has a national 
coordinator, state coordinators, and local coordinators. It seeks to counter Boko Haram by implementing multiple 
government‐sponso red initiatives that address terrorist motivations, grievances, and behaviours on the local, state and federal 
levels.82 The ONSA’s CVE program also has developed and is implementing a  
de‐ radicalization program for prisoners. 83 Finally, some aspects of the CVE program focus on improving governance in 
affected areas. One program seeks to work with law enforcement to create new means of community policing and citizen/law‐  
enforcement cooperation. 84 Another endeavours to improve engagement with communities and government‐local interactions. 85 

“The NSA policy of de‐ radicalization is sound. It took two years to develop, but isn’t yet implemented. That is the only one 
[policy that has been well‐conceived].”  86   The soft approach is “dealing with root causes/drivers of the entire issue: what turns 
youth to violence extremism; what causes radicalization; how to deal with recruitment base.  

It is intelligence and research driven. Lots of research has been commissioned to understand what the issues are and properly 
apply solutions. Some of that work NSRP [Nigeria Stability and Reconciliation Programme] is working on with ONSA. A key 
aspect deals with de‐ radicalization - ONSA has commissioned quite a number of studies. Also, there is a unit that deals with 
strategic communication and Boko Haram have stolen the narrative. There was no counter‐na rrative, much less positive 
messaging. They’re [ONSA] working with religious clerics so you can deal with that aspect of Boko Haram, because wrong 
interpretation of religion has been core of the recruitment base. The Presidential Initiative for the North East (PINE) incorporates 
the Victims Support Fund. Launched in 2014, the fund provides economic assistance to families who have lost members to Boko 
Haram attacks.87 After an 18‐month development process, the ONSA is also starting to implement programming to provide 
psychosocial support for victims of violence, focusing on the diagnosis and treatment of post ‐traumatic stress disorder (PTSD). 

______________________________ 

79
Civil society actor engaged in development. Interviewed by Chris Kwaja. August 20, 2014. Jos, Nigeria 

80 “Nigeria’s CVE Program: Changing Minds and Influencing Communities.” Office of the National Security Advisor, Federal 
Republic of Nigeria, 2014. 8. 
82 .“Nigeria’s CVE Program: Changing Minds and Influencing Communities.” Office of the National Security Advisor, Federal 
Republic of Nigeria, 2014. 13. 
83. “Nigeria’s CVE Program: Changing Minds and Influencing Communities.” Office of the National Security Advisor, Federal 
Republic of Nigeria, 2014. 8. 
84 .“Nigeria’s CVE Program: Changing Minds and Influencing Communities.” Office of the National Security Advisor, Federal 
Republic of Nigeria, 2014. 9 
85. Civil society representative engaged in human rights and development. Interviewed by Amy Pate, Bukola Ademola‐ 
Adelehin, and Kop’ep Dabugat. August 15, 2014. Abuja, Nigeria 
86. Civil society representative engaged in conflict management and sensitization. Interviewed by Kop’ep Dabugat. August 19, 
2014. Kano, Nigeria 
87.Federal Republic of  Nigeria  (1999). Constitution of the Federal Republic of Nigeria: Federal Government Press, Abuja. 

 

The office has established an institute on PTSD, which serves as the umbrella for the three ‐tier program. The institute is no w 
included in the Nigerian mental health program, meaning providers are required to have training in PTSD. The office is involved 
in training front‐line health workers in every Nigerian state, as well as developing a referral system. A PTSD clinic was set up in 
Kano in 2014, one of several planned. The ONSA is also establishing centres of excellence in six geopolitical zones. 88 
 
Climate Change Impact on Security  
Security analysts and academics have warned for some time now that climate change threatens water and food security, the 
allocation of resources, and coastal populations, threats which in turn could increase forced migration, raise tensions and trigger 
conflict. 89  Climate change was seen by security organizations as an issue lurking somewhere over the horizon, to be studied and 
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monitored. the British government’s chief scientist, Sir David King, suggested that ‘climate change is a far greater threat to the 
world’s stability than international terrorism’.90 Margaret Beckett, the British Foreign Secretary between May 2006 and June 
2007, consciously made ‘climate security’ a central plank of British foreign policy during her short stint at the Foreign Office. A 
group of eleven high-ranking, retired American admirals and generals released a report in April 2007 arguing that climate change 
will act as a ‘threat multiplier’ that makes existing concerns, such as water scarcity and food insecurity, more complex and 
intractable and presents a tangible threat to American national security interests.91 A couple of months later, Kaire Mbuende, the 
Namibian representative to the United Nations, called the developed countries’ emissions of greenhouses tantamount to ‘low 
intensity biological or chemical warfare’.92 In its 2007 assessment, the Intergovernmental Panel on Climate Change (IPCC) stated 
that ‘Africa is one of the most vulnerable continents to climate change and climate variability, a situation aggravated by the 
interaction of “multiple stresses”, occurring at various levels, and low adaptive capacity’. The expected manifestations of climate 
change will have a range of consequences for social and economic well-being in many parts of Africa. 93 

In the Nigeria scenario, Fulani herdsmen are nomad livestock breeders and in pre-colonial times their place of origin was the 
Sahel and semi-arid areas of Futa-Jalon Mountains in West Africa. But a result of threat from climatic changes and population 
growth, made herdsmen to move to the savannah and tropical forest regions of Southern West Africa and far northern Nigeria 
There migration into far Northern Nigeria dates back to the 13th and 14th centuries. Some State Governments made specific 
policies which include intergroup committees and or after due process of law making in a democratic society, presented open 
grazing prohibition and establishment of ranches laws to guide behaviours and the resolution of future conflicts that may arise 
between farmers and herdsmen in their respective States. Yet pocket of threats to life and property continued in some parts of the 
country to ensure the laws are not enforced and “cattle colonies” were established instead. The call for a State and Local 
Government Police should by synergize to make it work after fine-tuning areas of fear and abuse of the policy.94 
_____________________________ 

89  J. T. Mathews, ‘Redefining security’, Foreign Aff airs 68: 2, 1989, pp. 162–77; B. Rodal, ‘The environment 
and changing concepts of security’, Canadian Security Intelligence Service Commentary 47, 1994, pp. 00–0; M. A. Levy, ‘Is the 
environment a national security issue?’, International Security 20, 1995, pp. 35–62. 
90 .BBC News, ‘Global warming “biggest threat”’,  9 Jan. 2004 http://news.bbc.co.uk/2/hi/science/nature/3381425.  
91 National Public Radio, ‘Climate change worries military advisers’, 2007, http://www.npr.org/templates/ 
story/story.php?storyId=9580815, accessed 8 July 2007. 
92 A. Clark, ‘Climate change threatens security UK tells UN’, Guardian, 18 April 2007. 
93 M. Boko, I. Niang, A. Nyong, C. Vogel, A. Githeko, M. Medany, B. Osman-Elasha, R. Tabo and P. Yanda,‘Africa. Climate 
change 2007: impacts, adaptation and vulnerability’, in M. L. Parry, O. F. Canziani, J. P. Palutikof, P. J. van der Linden and C. E. 
Hanson, eds, Climate change 2007: impacts, adaptation and vulnerability. Contribution of Working Group II to the Fourth 
Assessment Report of the Intergovernmental Panel on Climate Change (Cambridge: Cambridge University Press, 2007), pp. 433–
67 at p. 435. 
94.Williams A. Ahmed-Gamgum . Herdsmen and Farmers Conflict in Nigeria: Another Dimension of Insecurity   Journal of 
Public Administration and Social Welfare Research Vol. 3 No. 1 2018 ISSN 2504-3597 

 
 
10 .0 Conclusions 
Nigeria is the most populous country in Africa and largest economy. Nigeria continues to have a high fertility rate with a 
population of 195  million.95 .In Nigeria, the law has ceased to act as a deterrent since corruption and insecurity have largely been 
compromised. Constitution of the Federal Republic of Nigeria, 1999 framework for security matters with the integral function of 
the military and national security agencies are 96: 

i. Part II  (Section 14 (2) (b) ; Section 20; Section 16  (1) (a) Sections 11,18,19 and 20; 
ii.  Chapter VI B Sections 153, 154 and Part III Supplemental C Sections 217, 218,219 and 220; 

iii. Third Schedule   G - National Defence Council Sections 16, 17 and 25. 

In Nigeria, the constitution  unequivocally  spelt  out  as  a  fundamental  objective  and  directive principle of state policies (i , ii 
and iii above)97 . Nigeria does not rely on itself for military protection. This is because Nigeria does not produce arms and 
ammunition, and depends on other countries for that. Nigeria has high probability of damage to their acquired values; therefore, 
Nigeria is not secured and there is an urgent need to establish Nigeria industrial complex for security re-enforcement of our 
infrastructure for sustain in internal conflicts and regional obligation of the UN Chapter VIII of the United Nations Charter 
“provides the constitutional basis for the involvement of regional organizations in the maintenance of international peace and 
security for which the Security Council is primarily responsible”.98 Further, since it is not every environmental issue that will 
qualify to be identified  as threatening  to national  security,  there  is a need to identify the parameters that will be used to set 
clear measurable  threshold  beyond  which  an  environmental problem  will  constitute  a  threat  to  national  security  and 
warrant  intervention29,33. Environmental degradation without doubt is an underlying cause of many human population stressors, 
conflicts and regional instability. The regional conflicts databases are premised to qualifies environmental security as a major re-
definition of our national security strategy. “The environmental problems of the poor will affect the rich as well  in  the  not  too 
distant future, transmitted through political   instability  and  turmoil”.99The menace of insecurity calls for a new approach 
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founded on creditable intelligence gathering. There is the need to modernize the security agencies through capacity building in 
advanced training, intelligence sharing, advanced technology, logistics, motivation and change of orientation.  

The formulation and effective implementation of policies and programmes to address the root causes of insecurity in Nigeria 
particularly with regards to poverty, unemployment, environmental degradation, injustice, corruption, porous borders and small 
arms proliferation have become crucial like application of the Pillars of  Positive Peace (Figures  13 and 14). Positive Peace can 
be thought of as creating an optimal environment in which human potential can flourish. Countries with high levels of Positive 
Peace (GPI, 2016), for example, suffer fewer effects from natural disasters, including 13 times fewer fatalities compared to low 
Positive Peace countries as related The 2017 Global Terrorism Index, GTI ranks Nigeria 3rd most terrorised country globally 
(2017).100 

___________________________________________ 
 
95. 2018 by United Nations, made available under a Creative Commons license CC BY 3.0 IGO: 
http://creativecommons.org/licenses/by/3.0/igo/ 
96 Government security official. Interviewed by Amy Pate. August 27, 2014. Abuja, Nigeria 
97. Nigeria 1999  Constitution 
98.Chapter VIII of the UN Charter: What it is and Why it Matters 
https://unu.edu/publications/articles/chapter-viii-of-the-un-charter-what-it-is-and-why-it-matters.html 
99.World   Commission  on   Environment  and   Development,  1987, Our Common Future, Oxford University Press, New York, 
USA. 
100.The 2017 Global Terrorism Index, GTI ranks Nigeria 3rd most terrorised country globally (2017) 
https://www.premiumtimesng.com/.../249476-nigeria-remains-third-terrorised-countr..  
 

 

Impacts of internal conflicts on Nigeria Economy  
The National Bureau of Statistics (NBS)  released its 2016  annual Gross Domestic Product, (GDP) is  N67.9 trillion  showing  
contraction of about negative (-) 1.51% for the year ended December 2016. This is Nigeria’s first negative GDP growth rate since 
1991, ending a 25 year run of modest GDP Growth rate. Nigeria’s highest GDP growth rate remains 14.6%, recorded in 2006. 
This  reflects  a  difficult  year  for Nigeria,  which  included  weaker  inflation induced  consumption  demand,  an increase  in  
pipeline  vandalism of  oil production was estimated to be 1.833mb/day, compared to 2.13mb/day in 2015  largely been attributed 
to vandalism in the Niger delta region. This reduced the oil sectors share of real GDP to 8.42% in 2016, compared to 9.61% in 
2015.101 
 

Boko Haram and U.S. Counterterrorism Assistance to Nigeria 
The U.S. government designated Boko Haram as a Foreign Terrorist Organization (FTO) and as a Specially Designated Global 
Terrorist under Executive Order (E.O.) 13224 on November 14, 2013.  BH commander Abubakar Shekau, Khalid al-Barnawi, and 
Abubakar Adam Kambar were designated on June 21, 2012, as Specially Designated Global Terrorists under section 1(b) of E.O. 
13224. A fact sheet about FTO and E.O. designations can be found Since June 2013, the State Department’s Rewards for Justice 
program has advertised a reward offer of up to US $7 million for information leading to the location of Boko Haram leader 
Abubakar Shekau. The group espouses a violent extremist ideology and at times has received some limited assistance, including 
funds and training, from al Qa’ida in the Islamic Maghreb (AQIM).102 

 
 Climate links to conflict and implication for Africa 
The four main climate links to conflict in Africa may emerge. First, reduced water supply and growing demand will, in some 
places, lead to increasing competition between different sectors of society, different communities and different countries. Under 
certain conditions, such as poor 
governance and existing ethnic division, these stresses may turn violent. Second, reductions in crop yields and increasingly 
unpredictable weather patterns around the world may lead to higher prices for food and greater food insecurity, and increase the 
stakes for control over productive agricultural land. Third, changes in sea level, increased natural disasters and the reduced 
viability of agricultural land may cause large-scale and destabilizing population movements. Finally, the cumulative impact of all 
these challenges on the prevalence of poverty and the ability of governments to provide services to their citizens could be a factor 
that tips fragile states towards socioeconomic and political collapse. Climate change is, in effect, a ‘threat multiplier’ that makes 
existing concerns, such as water scarcity and food insecurity, more complex and intractable. However, it is non-climate factors 
(such as poverty, governance, conflict management, regional diplomacy and so on) that will largely determine whether and how 
climate change moves from being a development challenge to presenting a security threat (Oli Brown and Alec Crawford, 2009). 
Africa has the highest proportion of undernourished people, about 35 percent of the total population compared to about 14 percent 
of the total population of the rest of the developing world. For Africa a further increase in the number of people at risk of hunger 
is projected, resulting for 2020 in 35 percent of the total number of people at risk of hunger to originate from Africa, and 40 
percent in 2030 104. 
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101. National Bureau of Statistics (NBS) 2017. Nigerian Gross Domestic Product Report Report, Feb., 2017, Abuja. 
102 FACT SHEET Boko Haram and U.S. Counterterrorism Assistance to Nigeria .U.S. department of state office of the 
spokesperson ,  May 14, 2014 http://www.state.gov/r/pa/prs/ps/2013/11/217532.htm. 
103. Oil Brown and Alec Crawford  (2009). Climate Change and Security in Africa : A Study for the Nordic-African Foreign 
Ministers Meeting Published by the International Institute for Sustainable Development 161 Portage Avenue East, 6th Floor, 
Winnipeg, Manitoba, Canada R3B 0Y4 
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Abstract- Culinary characteristics and nutritional values of newly 
bred cassava root varieties in Baringo County, Kenya were 
evaluated. 51 varieties were grown and harvested at 16 months at 
KALRO in Marigat. Sensory evaluation was done by trained 
panelists for appearance, taste and texture using hedonic scale 1-
5 (1 = worst, 5 = very good).  Ten (n=10) highly accepted 
cassava varieties were further processed for nutritional quality 
using HPLC and  compared with U.S.D.A-21 standards. Surface 
appearance scored highest mean (3.16 ± 0.72) followed by taste 
(2.64 ± 0.71) and texture (2.41 ± 0.29). ANOVA test showed 
significant mean differences between sensory characteristics. 
Protein levels of  R252m were highest (2.05% per 100g),  lower 
than the 3% USDA-21 standards. Fats ranged from 0.17% to 
1.24 % with  P12m value above the standards. CHO values were 
high with POROs recording highest ( 93.51% per 100gm), higher 
than the U.S.D.A-21 standards.  Mineral elements were below 
the USDA-21 standards. Ca ranged from 3% to 6.92 % per 100g 
for P15m while P117o had the highest Fe content (1.5 % per 
100g). P was found in large amounts with P15m leading with 
96% per 100gm. CHO, Fe and P.  Fat, K, Protein and Fe had 
significant positive correlations with sensory qualities (p = 0.634, 
0.513, 0.487, 0.846 respectively). The paper recommends greater 
efforts to promote cassava breeding for higher quality attributes 
for better culinary characteristics and nutritional values. This 
may enable communities in the ASAL to benefit from improved 
cassava varieties towards attaining better health and nutrition. 
 
Index Terms- ASAL, cassava roots, culinary characteristics, 
nutritional qualities 
 

I. INTRODUCTION 
he global rising food security needs in society has become a 
debatable topic with researchers seeking solutions to 

effective and efficient ways of coping with the situation. This 
paper focuses on cassava production as a source of vital nutrients 
and a food security crop for poor rural communities. The crop 
has particularly been significant in arid and semi-arid regions of 
developing countries. In the central Rift Valley of Kenya, new 
varieties of the crop have been introduced. However, little is 

known about variability of critical root nutritional and quality 
traits necessitating the need for a study that is a result of this 
article. Cassava roots when left attached to the main stem can 
remain in the ground for several months without becoming 
inedible and farmers often leave cassava plants in the field as a 
security against drought, famine or other unforeseen food 
shortages (Bokanga, 2001). However, incipient quality 
deterioration starts after the roots have reached maturity, e.g. 
starch content decreases while fibre increases. The roots after 
harvesting start actively deteriorating within 2-3 days and rapidly 
become of little value for consumption or industrial application 
(Hahn, 2007). This initial physiological deterioration is followed 
by microbial deterioration 3–5 days after (Rickard & Coursey, 
1981). Due to the large amounts of material required for 
industrial processing, two to three days of pre-process storage of 
cassava root is inevitable, during which time physiological 
changes that reduce starch yield and the quality of processed 
cassava products occur in the raw material (Akingbala et al., 
1989; Ihedioha et al., 1996).  
          Cassava is drought resistant and can tolerate poor soils and 
require less farm inputs to survive. Since cassava is mostly 
vegetative propagated through stem cutting, it is able to 
withstand dry periods up to 5 months (Dele et al., 2001) and has 
no fixed planting dates or time of harvest thus rarely fails as a 
crop. Cassava is a multi-purpose crop whose economic value is 
derived from the roots as a source of starch both for human 
consumption and industrial purposes. The leaves are used as 
vegetables which are rich in vitamins and the stem used as wood 
fuel. The crop has several attributes that have made it attractive 
for small scale farmers with limited resources in marginal 
agricultural areas. However it also has some negative attributes 
such as bulkiness, high perishable and toxicity in some varieties 
which do not out way the benefits. The bitter cassava varieties 
are mainly for industrial uses. 
          Cassava is an excellent source of digestible carbohydrates 
and therefore high in energy, but a poor source of protein. Other 
vegetables must be supplemented to make a nutritionally 
balanced diet.  Table 1 shows the raw material content of cassava 
compared to other roots and tuber crops.  
 

 
 
 

T 

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p83XX
http://ijsrp.org/
http://dx.doi.org/10.29322/IJSRP.8.11.2018.p8389


International Journal of Scientific and Research Publications, Volume 8, Issue 11, November 2018              829 
ISSN 2250-3153   

http://dx.doi.org/10.29322/IJSRP.8.11.2018.p83XX   www.ijsrp.org 

Table 1: Nutritional Content of Some Selected Roots and Tubers per 100gm 
 

% FW Cassava         Potato        Sweet Potato Yam 

Dry Matter  30-40                           
 

20 19-35                 21-24 
Starch  27-36              

 
13-16         18-28                18-25 

Sugar  0.5-2.5             
 

0-0.2          1.5-5.0              0.5-1.0 
Protein  0.5-2.0             

 
2.0              1.0-2.5              2.5 

Fibre 1.0                    
 

0.5              1.0                     0.6 
Lipids  0.5                    

 
1.0              0.5-6.5              0.2 

 Vitamin A (mg/100g)       17                       
 

Trace          900                   117 
Vitamin C (mg/100g)        50                      

 
31                35                     24 

Ash  0.5-1.5)             
 

1.0-1.5         1.0                    0.5-1.0 
Energy (KJ/100g)           607                                 

 
318 490                  439 

Starch Extraction Rate 22-25                 
 

8-12            10-15               N/A 

Source: Scott Gregory et al, 2000, International Potato Centre, Lima, Peru, FW-fresh weight 
 
          The objectives of this study were to determine the cooking 
qualities of the newly bred cassava root varieties sampled from 
KALRO Marigat, Kenya, to identify the overall acceptability of 
sampled boiled cassava roots and to establish the nutritional 
characteristics of sampled cassava roots with acceptable culinary 
qualities.  
 
1.1 Area of Study 
          The study was undertaken in Marigat Division which is 
located in the arid and semi-arid lowlands of Baringo County 
situated 100km North of Nakuru, Kenya. The rainfall in Marigat 
is 337 inches annually. Marigat Division has 743.2sq km with 
climate temperatures of mainly 32.3*F. The land is mainly 
inhabited by Agro-Pastoralists (IFRC, 2008). Twenty Percent 
(20%) of the area has tillable soils and other parts are rocky with 
alluvial deposits of rock boulders (Agriculture Annual Report 
Marigat District Office, 2009).  
          Cassava production is increasing through the promotion of 
extension services from Ministry of Agriculture and KALRO 
Marigat Station, Kenya which has developed a research station in 
Marigat area for plant breeding purposes. Their major project is 
to breed cassava that is low in cyanide, early maturing, and of 
pest and disease resistance. This study adopted an experimental 
research design to determine the quality characteristics of the 
cassava roots. 
 

II. MATERIALS AND METHODS 
2.1 Sampling of Cassava Roots: 
          Fifty (N=50) cassava varieties were harvested at KALRO-
Marigat after 16 months of maturity. One cassava root was 
picked from Eldoret municipal market and coded P0R0s in order 
to be used for comparison with those from KALRO. The total 
sample was therefore N= 51 cassava roots which were all 
evaluated for culinary characteristics. Cooking was done and 
evaluated at University of Eldoret Food Laboratory to determine 
the culinary characteristics. Eight (8) sensory evaluation panelists 
semi-trained and familiar with cassava brainstormed on 
important qualities to use in sorting and eliminating the overtly 
unacceptable varieties of cassava roots. It was agreed that roots 
that were rotten, woody, with dark brown streaks after peeling, 
fibrous and with roots that had off-white standard color were 
considered unsuitable for processing. 
Figure 1 is a summary of the steps followed in the evaluation of 
the sampled out 51 cassava root varieties. Elimination was done 
at stage I where the panelists observed for appearance and 
eliminated n=25 varieties.  At stage II ease of cooking was done 
whereby n=16 varieties were eliminated. In the final stage, 
sensory evaluations was used to test the mealiness of the cassava 
roots and nutritional analysis for the most acceptable varieties 
which were n=10. 
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2.2. Ease of Cooking  
           To test the ease of cooking of cassava roots, an 
experiment was conducted using Uzoma et al (2000) protocol. 
The roots of the n-26 were prepared according to the methods 
described by Oyewole et al (1996). They were peeled and the tail 
and head regions were removed and discarded. They were further 
washed, peeled and cut into cubes weighing 100 g each. The 
samples were labeled and placed in clear plastic bags to prepare 
for cooking. A five-litre aluminum pan of 2.5 lbs was used to 
boil water and five coded varieties were randomly picked and 
immersed in boiling water at once. Checking was done at five 
minutes interval for ease of cooking using a folk. The cooking 
time for all samples was controlled to a maximum of 20 minutes. 
Samples were removed when cooked, or when maximum time 
was attained and placed on labeled plates for sensory evaluation. 
The panelists were provided with clean distilled drinking water 
for rinsing their mouths after tasting every sample. Trained 
panelists comprising male and female adults rated the cooked 
cassava samples for ease of cooking. Roots that were glassy, 
fibrous and hard to chew were further rejected. The roots (n=10) 
were retained for sensory evaluation and nutritional qualities. 
 
2.4 Mealiness of the Roots.  
           This is an attribute used in describing cassava roots which 
when boiled become soft and chewable (Ngeve, 1998). Non-
cookable roots of some cassava varieties (the bitter varieties) 
would never boil soft no matter how long they are heated and are 
used for factory products. Glassy roots are difficult to chew even 
after several hours of boiling while mealy roots cook or boil 
easily and are floury in texture and can easily be eaten like a 
boiled potato. Thus, all cassava was categorized to reflect the 
degrees of mealiness. The cooked samples were divided into 
small pieces and placed randomly on labeled plates. Each 
panelist was given a glass of water to rinse his or her mouths 
before the next sample. Each of the samples was rated for surface 
appearance (surface color); mealy (floury); taste (mouth feel and 

after taste); texture (feel of the tongue before chewing). Sensory 
evaluation was carried out using a method by Iwe (2002) using a 
five point hedonic scale ( 5 = very good, 4 = good, 3 = fair, 2 = 
poor, 1 = worst). A product with a mean score of M=≥3 for a 
given attribute was considered acceptable and each accepted 
variety was further sampled for its culinary aspects by six trained 
panelists.  
 
2.5 Nutrient Analysis 
           Cassava root products with a mean score ≥3 for the 
attributes given for mealiness (surface color, mealiness, taste and 
texture) were considered for nutritional analysis. The accepted 
roots were washed, peeled and sliced thinly with manual chipper 
as recommended by Igbeka (1987) then packed 500gm in labeled 
brown paper sachets. The samples were then placed in an electric 
drier to reduce the moisture content to 12.7% safe for storage 
then milled using a maize miller as recommended by (CTA, 
2007). The ground samples were weighed to 200gms each and 
packed for nutrients analysis which was done using HPLC (High 
Performance Liquid Chromatography) to determine the 
proximate and mineral compositions. Inferential statistics were 
used in the experimental results which were subjected to 
Analysis of Variance (ANOVA) and Independent Sample T-
tests. 
 

III. RESULTS 
3.1 Culinary Aspects of Cassava Roots 
           A five point hedonic scale (5-very good; 4-good; 3-fair; 2-
poor; 1-worst) was used carried out sensory evaluation. The 
characteristics considered during the sensory characterization 
were surface appearance, mealiness, taste and texture of the 
cooked cassava roots.  The overall acceptability was given by the 
average of the four characteristics tested.  A cassava variety with 
an overall mean score of of ≥ 3 and above was retained.  
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Accordingly, 9 out of the 25 cassava varieties from KARI were 
retained, which translated to a percentage retention of 36%.  In 
addition, the control variety (POROs) was also retained as its 
overall mean was 3.  Varieties that were ranked highest on 
sensory characteristics were P12m, P117o and RIP44o (M = 

4.25, SD = 0.50, and M=4.75-0.50) respectively, whereas three 
varieties R365m, R271m and the control (POROs) scored lowest 
equal values of (M = 3.25, SD= 0.50) (see Table 2). 
 

 
Table 2: Mean Sensory Evaluation Scores of the 26 Cassava Roots 

 
Variety Surface 

appearance 
Mealiness Taste Texture Mean 

(M) 
SD Remark 

P12m 5 4 4 4 4.25 
 
 

0.50 
 
 

Retained 
 
 

P12s 4 2 3 2 2.75 0.96 Rejected 
P15m 4 3 4 3 3.50 0.58 Retained 
P15s 1 1 1 1 1.00 0.00 Rejected 
P15o 2 1 2 3 2.00 0.82 Rejected 
P117o 4 5 4 4 4.25 0.50 Retained 
P117m 2 2 3 2 2.25 0.50 Rejected 
R252m 4 3 3 3 3.25 0.50 Retained 
R252o 2 2 2 1 1.75 0.50 Rejected 
R252s 3 3 3 2 2.75 0.50 Rejected 
R365m 3 3 3 4 3.25 0.50 Retained 
R365o 3 1 1 1 1.50 1.00 Rejected 
R365s 3 3 3 3 3.00 0.00 Rejected 
R271m 3 3 3 4 3.25 0.50 Retained 
R271o 2 1 1 1 1.25 0.50 Rejected 
R271s 3 2 1 2 2.00 0.50 Rejected 
POROs 3 3 4 3 3.25 0.50 Retained 
P114m 2 1 1 1 1.25 0.50 Rejected 
P114o 3 3 3 2 2.75 0.50 Rejected 
R1P44s 2 3 2 2 2.25 0.25 Rejected 
R1P44o 5 5 4 5 4.75 0.50 Retained 
R1P42m 4 4 5 5 4.50 0.58 Retained 
R1P42s 5 4 4 4 4.25 0.50 Retained 
R3P51m  2 1 1 1 1.25 0.50 Rejected 
R1P81m 2 1 1 1 1.25 0.50 Rejected 
R182m 1 1 1 1 1.00 0.00 Rejected 

n=26 
 
           The mean scores obtained from the cassava varieties that 
were accepted were also determined. The overall mean values for 
sensory characteristics ranged from M = 3.00 - M = 4.75 which 
indicated an acceptable mean threshold. Comparing the means of 
the sensory characteristics, surface appearance 3.16 ± 0.72 

scored the highest mean score whereas texture 2.41 ± 0.29 was 
the least scored (see Table 3). Generally, R1P44o had the best 
overall sensory characteristics (4.75 ± 0.5). 
 

 
Table 3: Results Showing the Mean Scores of the 10 acceptable cassava roots 

 
Variety Surface appearance Mealiness Taste Texture Mean 
P117o 4 5 4 4 4.25 ± 0.50 
P12m 5 4 4 4 4.25 ± 0.50 
P15m 4 3 4 3 3.50 ± 0.58 
POROs 3 3 3 3 3.00 ± 0.00 
R1P42m 4 4 5 5 4.50 ± 0.58 
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R1P44o 5 5 4 5 4.75 ± 0.50 
R1P42s 5 4 4 4 4.25 ± 0.50 
R252m 4 3 3 3 3.25 ± 0.50 
R365m 3 3 3 4 3.25 ± 0.50 
R271m 3 5 3 4 3.75  ± 0.82 

Mean ± SEM  3.16 ± 0.72 2.60 ± 0.26 2.64 ± 0.71 2.41 ± 0.29  

 
3.2 Differences in Sensory Qualities 
           The data was then subjected to ANOVA test to determine 
if there were significant differences in  the sensory qualities of 
the ten acceptable cassava varieties. The results are shown in 
Table 4. There were significant mean differences between the 
sensory characteristics and the cassava varieties at 5% level of 
significance in the values of  surface appearance, mealiness and 

taste (F=3.895, F=2.538P and 0.0383) all at P<0.05 respectively. 
However, there was no significant difference noted in the cassava 
varieties in their texture. Generally the overall mean values of the 
scores were also found to be significantly different among the ten 
cassava varieties (F=2.672, P<0.05). 
 

 
Table 4: ANOVA Results of Relationship between Sensory Characteristics of 10 Highly acceptable Cassava Varieties 

 
  Sum of 

Squares 
Df Mean 

Square 
F P-value 

Surface appear  Between Groups 35.741 9 3.971 3.895 0.037* 
Within Groups 17.333 17 1.020   
Total 28.074 26    

Mealiness  Between Groups 17.241 9 1.916 2.538 0.0433* 
Within Groups 12.833 17 0.755   

 Total 20.074 26    
Taste Between Groups 18.583 9 2.065 2.492 0.0383* 
 Within Groups 14.083 17 0.828   
 Total 22.667 26    
Texture  Between Groups 7.833 9 0.870 1.153 0.682 

Within Groups 12.833 17 0.755   
 Total 20.667 26    
Mean  Between Groups 17.453 9 1.939 2.672 0.039* 

Within Groups 12.339 17 0.726   
 Total 19.792 26    

*Significant at p<0.05 
 
3.3 Nutritional Characteristics 
3.3.1 Proximate Analysis 
           The proximate composition considered during the study 
was varied with respect to USDA-21 standards as summarized in 
Table 5. CHO values for the cassava were high and ranged from 
84.00 units to 93.51 % per 100g, which were all higher than the 
recommended USDA-21 levels for all varieties with the control 
(POROs) leading in CHO and could have been due to difference 
in harvesting period. This therefore indicates that in terms of 
provision of energy, the bred varieties of cassava were good 
despite the fact that they had stayed underground for sixteen 
months. The protein levels ranged from 1.25% to 2.05% per 
100g, which was lower than the USDA-21standard requirement 
of 3% per serving, with POROS (1.25%) having the least 

amount. The low and sometimes large variation in protein 
content of cassava could be contributed to genetic makeup, 
growing environment or length of stay in the soil and the bred 
varieties seem to have been an improvement of the norm. Fats 
ranged from 0.17% to 1.24% with only one cassava sample 
having values above the USDA-21 standards (P12m-1.24%; 
USDA-21-1%). Dietary fibre and ash contents values were in 
traces reflecting that the varieties of cassava in the study area are 
low in fiber and ash contents. Proximate composition of the 
variety picked from local market (POROs) had minor differences 
noted compared to the KALRO varieties except for  CHO values, 
despite the length of time and the differences in the growing 
environment (see Table 5).  
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Table 5: Proximate Composition of the Acceptable Cassava Root Varieties (%/100g) 
 

Nutrients  P12m P15
m 

P117o R252
m 

R365
m 

R271m POR
Os 

R1P4
4o 

R1P42
m 

R1P4
2s 

SPs 

Protein 1.85 1.75 1.95 2.05 1.85 1.65 1.25 1.45 1.45 1.55 3 
Fat 1.24 0.21 0.22 0.17 0.18 0.15 0.18 0.17 0.18 0.34 1 
CHO 84.00 87.34 88.7

2 
88.9
8 

90.67 88.81 93.51 90.88 87.78 89.01 78 

D/Fibre 0.048 0.07
8 

0.05
15 

0.047 0.055 0.082 0.027 0.04 0.088 0.068 3.7 

Ash  0.094 0.135 0.09
3 

0.10
9 

0.089 0.122 0.045 0.078 0.093 0.094 1.3 

Sps= Standard per servings (USDA-21) for adults; D/fibre= Dietary fibre 
 
3.3.2 Mineral element composition 
           The mineral element composition of the cassava varieties 
are shown in Table 6. Ca in the KALRO varieties ranged from a 
low of 3.00% to a high value of 6.92 % per 100g with variety 
P15m recording the highest value of 6.92%. The control 
(POROs) had 3.25% which was generally lower than most of the 
KALRO varieties. Fe ranged from 0.53% to 1.56 % per100g with 
P117o recording highest value.  It was noted that all varieties 
except R271m (0.53%) had higher Fe values than the USDA-21 
standards (0.6%). These positive findings show that researchers 
bred improved varieties. Traces of Mn were noted with values 

ranging from 0.33% to a high of 2.36% per 100g whereby P117o 
(2.36%) recorded highest. Values of P ranged from 0.014% to 
0.0774% whereas the content of K was found in large amounts 
and ranged from 56% to 96%.  The control (POROs, 56%) 
recorded lowest in K whereas  (P15m, 96%) had the highest 
value. All the mineral elements in the cassava were found to be 
below the USDA-21 standards except Fe. The observed values 
for proteins and other minerals contents suggest that KALRO has 
bred and released varieties with improved mineral values in 
Kenya. 
 

 
Table 6: Mineral Element Composition of the ten Cassava Root Varieties 

 
Nutrient 
(%/100g) 

P12m P15
m 

P117
o 

R252
m 

R365
m 

R271
m 

POR
Os 

R1P4
4o 

R1P42m R1P4
2s 

SPs 

Ca 5.04 6.92 4.67 5.04 5.07 6.61 3.25 3.00 5.47 4.63 33.0mg 

Fe  1.04 1.14 1.56 1.23 1.42 0.53 0.61 1.1 0.72 1.08 0.6gm 

Mn 1.50 0.33 2.36 0.45 1.77 1.50 0.80 0.14 2.10 0.65 43.3mg 

P 0.068 0.030 0.059 0.038 0.041 0.77
4 

0.014 0.034 0.021 0.04 558mg 

K 83 96 93 60 80 84 56 66 72 85 3.9mcg 

Sps= Standard per servings (USDA-21) for adults 
 
3.4  Correlation Analysis 
           Correlation between sensory quality and proximate 
composition of the cassava varieties are shown in Table 7. 
Protein and fat had significant positive correlation with sensory 
qualities (p values 0.487, 0.634 respectively) whereas CHO were 
highly negatively correlated with sensory qualities (p value = 
0.691, p< 0.05). This indicates that as values of protein and fats 
increase, the sensory quality of the cassava improves while an 
increase in the content of carbohydrates reduces the overall 
sensory quality of the cassava. Dietary fibre and ash did not 
affect the sensory quality of the cassava indicating that cassava 
quality may be less determined by these variables. 

           Table 7 also depicts the correlation between sensory 
quality and mineral element composition of the cassava varieties. 
Only Fe (P=0.486) and K (0.513) had significant positive 
correlation with sensory qualities at p<0.05.. This indicates that 
as content of Fe and K increase, the sensory quality of the 
cassava improved. As shown in the results below the cassavas 
were deficient in Fe and K than the recommended levels and 
therefore any increase in these two mineral elements will 
probably improve the overall quality of the cassava.  
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Table 7: Spearman Rank Correlation between Sensory Evaluations and Nutrient 
 

Nutrient Pearson Correlation Sig. (2-tailed) 

Protein 0.487 0.048* 
Fat 0.634 0.049* 
CHO -0.691 0.027* 
Dietary Fibre -0.079 0.827 

Ash  0.179 0.621 

Ca 0.074 0.839 

Fe 0.486 0.045* 

Mn 0.301 0.398 

P -0.274 0.444 

K 0.513 0.020* 

   Values N = 10 
*Correlation is significant at the 0.05 level (2-tailed) 
 

IV. DISCUSSION AND CONCLUSION 
           Cassava varieties harvested at the same time and under the 
same conditions may differ substantially in quality due to a 
number of factors including genetic conditions, resistance to 
environmental condition and other intrinsic factors resulting in 
differences in nutritional and sensory qualities. 
           The cassava roots with acceptable cooking qualities were 
only 18% out of the N=51. This suggests that researchers should 
do more work in developing cassava varieties that satisfy the 
gastronomical tastes of people especially  with respect to their 
texture, taste and mealiness. These differences are reflected in 
the rejection and acceptance of some cassava varieties.  
           Nutritional tests on the retained n = 10 cassava roots 
generally revealed low levels of protein, fat, dietary fibre, and 
ash compared to the recommended USDA-21standards per 
serving.  However, CHO values were higher in all the retained 
varieties relative to the recommended USDA-21 levels.  The 
cassava roots had higher levels of iron than the recommended 
standards whereas calcium, manganese phosphorus and 
potassium were found to be lower than the USDA-21 
recommended standards. A study by Chavez, Sanchenz, and 
Ceballos (2005) reported large differences in protein content of 
roots ranging from 0.95%-6.42% per 100g an indication of 
possibility to improve protein through breeding. The varieties 
developed by researchers will be useful in supplying energy 
requirements to farmers and domestic animals because of high 
CHO content.  A person requires enough energy for daily 
activities. In addition to fuelling activities, the research suggests 
that CHO can also promote recovery when consumed after 
exercise and is known to keep ones central nervous system 
functioning at optimal levels. However, cassava is poor in 
supplying protein and fats. Given the high protein deficiency in 
developing countries, it will be germane for researchers to 
develop varieties that are more fortified in proteins and all the 
micronutrients so as to curb malnutrition and hidden hunger. 
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