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Comparative Study of  Two Beta - Lactamase Test 
Methods in Five Different Microorganisms Isolated from 

Azadi Hospital in Kirkuk , Iraq 
Alaa Taha Younis Al- Hammadi 

College of  Environmental Sciences , University of Mosul, Iraq 

 

Abstract- Infections caused by  beta lactam antibiotic resistant 
bacteria  are common in hospitals and community and continue 
to be a major cause of morbidity and mortality worldwide. 
Hence, rapid laboratory diagnosis is necessarry to counter the 
effect of these bacteria. Several  tests have been developed for 
screening for  beta lactamases bacteria. The aim of the present  
study  was to compare the validity of  two tests used  for this 
purpose. Staphylococcus aureus, Streptococcuspyogenes, 
Bacillus subtilis, E.coli and Klebsiellapneumoniae were isolated 
from different clinical samples from Azadi teaching hospital, 
Kirkuk, Iraq and screened for beta lactamases production by  
antibiotic disk diffusion test and iodemetric test. Both tests seem 
to have same reliability when screening for penicillinase 
producing bacteria. However, when cephalosporin resistance is 
concerned, antibiotic disk diffusion test is recommended. 
 
Index Terms- Beta lactamases screening, antibiotic disk 
diffusion test, iodemetric test, Azadi Teaching Hospital. 
 

I. INTRODUCTION 

Infections caused by  beta lactam antibiotic resistant bacteria  
are common in hospitals and community and continue to be a 

major cause of morbidity and mortality worldwide (Alekshun 
and Levy, 2007). Beta lactam antibiotics such as penicillins and 
cephalosporins are the most frequently prescribed antimicrobial 
agents in treating gram positive and gram negative infections in 
human medicine (Bradford, 2001). Extended Specturum beta 
lactamases (ESBLs) are beta-lactamases produced by some 
bacteria and have the ability to hydrolyze beta lactam in 
penicillins and cephalosporins with an oxyamino side chain such 
as ceftriaxone, cefotaxime and ceftazidime. ESBL producing 
bacteria may look susceptible to some extended spectrum 
cephalosporins, however, treatment with such antibiotics has 
been associated with high failure rate. A broader set of beta-
lactam antibiotics such as the oxyimino monobactam aztereonam 
are also susceptible to hydrolysis by these enzymes. Therefore, 
antibiotic options in the treatment of ESBLs producing bacteria 
are extremely narrow. Carbapenems are the treatment ofchoice 
for serious infections due to ESBL producing bacteria, although 
carbapenem resistant isolates have also recently been reported. 
One approach to counter bacterial beta-lactamases is the delivery 
of a combination of a beta-lactamase inhibitor with beta-lactam 

antibiotic. Example of such inhibitors are clavulanic acid, 
sulbactam and tazobactam (Maiti et al.,1998). These inhibitors 
are of biological origin so they are nontoxic. Although these  
compound have  only weaken antibacterial properties; they are 
potent inhibitors of many β-lactamases found in clinical isolates 
(Wise et al., 1978). Ampicillin-sulbactam is a parenteral 
formulation that expands the spectrum of ampicillin to include 
most of beta-lactamase producing strains (Bush and Johnson 
2000).The in vitro activity of this compound in combination with 
other penicillins is described. Amoxicillin is another example of 
such combination. It is a mixture of ampicillin and clavulanic 
acid and is avaliable in oral and parentral formulation. This 
combination has many advantages over ampicillin alone. It has a 
broader antimicrobial activity, better absorbed from GIT and 
therefore causing less diarrhea, and longer duration of action 
(8hrs)  compared to 6 hrs in ampicillin. In this study research, the 
validity of two different methods used for the screening of beta 
lactamase producing  bacteria were  compaired namely  simple 
diffusion test and iodometric method. 

II. MATERIALS AND METHODS 

Five different gram positive and gram negative bacteria were 
tested for beta lactamases production. These microorganisms 
were Staphylococcus aureus, Streptococcus pyogenes, Bacillus 
subtilis, E.coli and Klebsiellapneumoniae. The microorganisms 
were isolated from different clinical samples obtained  from 
Azadi Teaching Hospital during the period from June / 2015 to 
March / 2016. Isolation of pathogenic bacteria and identification 
of species was performed by standard methods using of API-20 
system (McFadden 2000). 

The isolates were tested for their antimicrobial susceptibilities to 
penicillins and 3rdgeneration cepahalosporins by Kirby - Bauer 
antibiotic disc diffusion method as recommended by the Clinical 
Laboratory Standards Institute (CLSI) guidelines (2000). Using a 
fresh and pure culture, a suspension of the test organism equal to 
0.5 McFarland Standard were spread over the entire area of 
Mueller Hinton agar (MHA). With a sterile forceps the antibiotic 
discs were placed onto the inoculated MHA plate, ensuring 
sufficient space between individual discs to allow for proper 
measurement of inhibition zones. The plates were then  incubated 
at 37°C for 18-24. The following oxoid antibiotic disks were 
used: Amoxillin (30µg),penicillin G (10 µg), ceftriaxone (30µg) 
and cefotaxime (30µg). Area of inhibition arround the disks were 

I 
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measured  by a roler, recorded in mm and labelled as sensitive 
(S) and resistant (R). The results were intrepreted according to 
CLSI  guidelines as follows : 

Table 1 : CLSI guidelines for measuring areas of inhibition 

Antibiotic disk Area of inhibition 
(mm) 

Interpretation 

Cefotaxime  

(30µg)  

≤ 27 m m  ★★ Resistant 
(Suggestive  of 
ESBLs) 

Ceftriaxone 

(30µg)  

≤ 25 m m  ★ Resistant 
(Suggestive of  
ESBLs) 

Amoxicillin  

(30µg)  

≤ 13 m m  ★ Resistant 
(Suggestive  of 
ESBLs) 

Penicillin G  

(10µg)  

≤ 22 m m  ★ Resistant 
(Suggestive  of 
ESBLs) 

 

★E.coli and Klebsiellapneumoniae 

★★Other gram negatives. 

 

Regarding iodometric test,  a starch indicator was prepared by 
dissolving 1 gm of starch powder  in 100 ml of boiling water 
(Bush et al., 1995). The iodine reagent prepared by dissolving 2 
gm of  KI (Porassium iodide) , 1 gm  of iodine in 100 ml of 
distilled water (D.W). The solution was then stirred vigorously 
for 15min and stored in brown bottle (Collee et al., 1996). A 
solution of 10 000 units of benzylpenicillin per ml was prepared 
in phosphate buffer pH 7 0. This is done by dissolving 0.6 g of 
penicillin G powder in 60 ml of phosphate buffer saline (PBS). 
The volume was made up to 100 ml with D.W and then sterilized 
by Millipore (0.22μm) filters (Bush et al.,1995).  The test was 
conducted by adding a loop full of overnight grown culture (of 
the tested bacteria) to 0.5 -1 ml of the penicillin G solution. The 
tube was left at 37°C for 30 min. Thereafter, 2 drops of the starch 
solution were added followed by 1 drop of iodine reagent. A 
colour change from dark blue to colourless was noted over the 
next 10 minutes. The change of the black color - to colorless 
solution indicated a positive test (Bush  et al.,1995). 

III. RESULTS 
The results of antibiotic sensitvity test were summarized in 
Table 2. All the five different bacteria were resistant to 
amoxicillin and penicillin G. This might point out to the 
capability of all the studied bacteria to produce beta lactamase 
enzymes as indicated by the ability of the bacteria to grow in the 
medium despite the presence of antibiotic disks. Since some 

penicillin resistant bacteria are also resistant to beta lactam 
cepahalosporins, therefore cefotaxime and ceftriaxone as 
examples for 3rd generation cephalosporins were also studied. 
Similar results were also obtained with ceftriaxone antibiotic 
disk.  However, when using cefotaxime disk, four of the five 
penicillin - resistant studied bacteria (Klebsiellapneumoniae, 
Bacillus subtilis, E.coliand Staphylococusaureus) seem to be 
resistant according to CELSI guidelines. Only Streotococcus 
pyogenes appeared  to be sensitive to cefotaxime with area of 
inhibition ~30 mm. 

Table 2: Results of antibiotic disk diffusion test 

MO Cefot. PG Ceftr. Amox. 

S.pyogenes 30  (S)★ 00 (R) 00 (R) 00 (R) 

K. pneumoniae 16  (R)★ 00 (R) 12 (R)★ 00 (R) 

E.coli 00 (R) 00 (R) 00  (R) 00 (R) 

B. subtilis 10  (R)★ 00 (R) 00 (R) 00 (R) 

Staph. aureus 00(R) 00 (R) 00 (R) 00 (R) 

% of resistants 80 % 100% 100% 100% 

★ Area of inhibition in mm 

S: Sensitive 

R: Resistant 

 

Next, iodometric method was performed on same bacteria in 
order to compare the validity of this test with antibiotic diffusion 
method. The results showed that iodemetric method results were 
similar to antibiotic diffusin test were all the five studied bacteria 
appeared to be resistant to peniciilin ( positive iodometric test , 
Figure 1). 

 

 

 

 

 

 

 

1: S.pyogenes ; 2: S.aureus ; 3: B.subtilis ; 4: K.pneumoniae;  5: E.coli ;  6: 
starch / iodine complex  

1          2          3          4           5           6 

+ve        + ve          + ve          + ve           + ve           
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Figure 1: Results of iodometric test. Loopfuls of overnight 
growth culture of Staphylococcus aureus, Streptococcus 
pyogenes, Bacillus subtilis, E.coli and 
Klebsiellapneumoniaewere incubated penicillin G  solution at 
37°C for 30 minutes in separate tubes respectively. Thereafter , 
two drops of starch solution and one drop of iodine were added 
to each tube. If the mictorganism is penicillinase producer it 
changes the penicillin G to penicilloicacid . The latter reduces the 
iodine in starch / iodine complex . Iodine reduction changes 
starch / iodine complex from dark blue to colourless solution 
indicating a positive test. Simmilar to results of antibiotic disk 
diffusion test, all the five studed bacteria were also positive in 
iodometric test.      

 

IV. DISCUSSION 

Beta-lactam antibiotics are among the safest and most frequently  
prescribed antimicrobial agents worldwide (Nagham and Zainab, 
2016). The emerergence of resistance to these agents appeared in 
the past 2-decades and resulted in a major clinical crisis 
(Randegger and Hàchler, 2001, Poole, 2004).To avoid the 
increasing threatening of extended spectrum beta lactamases 
(ESBLs) producing strains rapid beta-lactamase tests can yield 
clinically relevant information for the most suitable antibiotic 
therapy and can help in preventing further resistance mutations. 
Several test methods were developed to detect β lactamase 
producion by bacteria. These include 1) Chromogenic method 
which based on the principle that hydrolysis of certain beta 
lactam antibiotic leads to a distinct color change from a light 
yellow to adeep red color (Shrestha and Rana, 2014). 2) 
Acidimetric method uses a pH indicator color change from 
purple pink to yellow to detect the formation of at least one extra 
carboxyl group produced during the hydrolysis of beta lactam 
antibiotic by beta lactamase (Shrestha and Rana, 2014). 3) 
Iodometric method detects the loss of blue color from a blue 
starch /  iodine complex caused by the removal of iodine from 
the complex by the reducing action of a beta lactamase 
hydrolysis product (Shrestha and Rana, 2014) 4) Antibiotic disk 
diffusion test depends on measuring the growth inhibition zone 
arrounfd antibiotic disks and compairing it with thkse reported 
by Clinical and Laboratory Standards Institution (CLSI) 
guidelines.   

The aim of the current study was to compair the validity of two 
methods, namely antibiotic disk diffusion and iodometric 
methods, as screening tests for the detection of ESBLs. In order 
to do so, the two methods were carried out on the same 
microorganisms collected from Azadi Teaching Hospital in 
Kirkiuk. These microorganisms were Staphylococcus aureus, 
Streptococcus pyogenes, Bacillus subtilis, E.coli and 
Klebsiellapneumoniae. Isolation of the above bacteria was done 
from different clinical samples including blood, pus , urine and 
secretions.  

As previously mentioned, antibiotic disk diffusion test depends 
on measuring the growth inhibition zone arround antibiotc disk 
.Our results reveals that all the five isolated microorganisms were 

resistant to penicillin G, amoxicillin and ceftriaxone as indicated 
by the growth of microorganisms arround the disks despite the 
presence of antibiotics (Table 2). With the exception of 
S.pyogenes, all the studied microorganisms seem to be resistant 
to Cefotaxime. This resistance might be attributed to the beta 
lactamase production by these microorganisms which destroys 
beta lactam ring of penicillins and 7- amino cephalosporonic acid 
ring of cephalosporins respectively. Since these rings are the site 
of antimicrobial activity of these drugs, thefore destruction of 
these rings renders microorganisms resistant to these antibiotics. 
These results are expected in regard to S. aureus, K.pneumoniae, 
B.subtilisand E.coli since all these microorganisms are known to 
produce beta lactammase enzymes as indicated in leterature. 
However, the results of S.pyogenesseems to be surprising and 
propably novel. There is a wide agreement in leterature that most 
strains of S. pyogenes are uniformly suceptible to penicillins and 
cephalosporins. Moreover, cases of failure of response to 
penicillin therapy, as in  some cases of pharyngiotonsilitis, were 
usually attributed to the presence of other beta - lactamase 
bacteria. In our study  S. pyogenesappears to be resistant to 
penicillin G, amoxicillin and ceftriaxone and only sensitive to 
cefotaxime. Although this results are apparently strange but it is 
not without explanation. Interestingly, there is some recent 
evidence in leterature that supports the emergence of truley 
penicillin resistant S.pyogenes. Salwa et al (2014) has isolated 
some strains of penicillin resistant S.pyogenesin Egypt. Although 
it is a low number (only 4%) but it is avery seriuos clinical 
finding which should raise an alarm about the emergence of 
resistant strains. When using penicillin G, ampicillin and 
ceftriaxone disks for screening for beta lactamase producers all 
the isolates were resistant  with 100 % sensitivity rate. On the 
other hand, when using cefotaxime disk for screening anly 4 out 
of the five studied bacteria (apart from S.pyogens) were resistant 
with 80 % sensitivity rate. Based on these result, we recommend 
ceftriaxone over cefotaxime when using cephalosporin for 
screening for the five studied microorganisms. 

 In comparison to antibiotic diffusion method, reading of 
iodometric method results depends on the visual disapperance of 
dark blue colour from starch / iodine complex. The test based on 
the fact that hydrolysis of beta lactam ring of penicillin by beta 
lactamases producing bacteria yieldspenicilloic acid. The latter 
reduces the  iodine in starch / iodine complex leading to 
decolourisation of medium. Our results of iodometric test are 
comparable to those of antibiotic diffusion test where all of the 
five studied bacteria were resistant to penicillin (positive 
iodometric test) with 100 % sensitivity rate in all 5 studied 
bacteria ( Figure 1). 
 

V. CONCLUSION 

In conclusion, both of the antibiotic diffusion and iodometric 
tests appear to be reliable methods for screening for penicillinase 
production in Streptococcus pyogenes, Staphylococcus aureus, 
Bacillus subtilis,  E.coli  and Klebsiellapneumoniae. Both these 
tests have been reported to be 100% correlated with resistance to 
penicillin and amoxicillin. However, when screening for  
cephalosporin resistance, antibiotic diffusion test should be used 
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since in iodometric test only penicillin is used as the substrate 
and, therefore, the test is equipped to detect penicillinases only. 
i.e. it does not detect cephalosporinases. In  regard to S. pyogenes 
, ceftriaxone disk seems to be more sensitive than cefotaxime 
disk for the detection of cepahlospirin resistance. No such 
difference was found for the other four studied bacteria. 
Interesting and clinically important result was found by the 
discovery of penicillin resistant strains of S.pyogenes. More 
studies are recommended to confirm such finding. 
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Abstract- Students’ academic performance has various 
predictors. It is affected by so many factors. As the Department 
of Education aims to develop citizens who are holistically 
developed, which in a point is reflected by their academic 
performance. This study aimed to determine the effectiveness of 
engaging student through board games on their academic 
performance. The research used a quasi-experimental approach. 
There were 44 students on the control group and 43 students on 
the experimental group. The total population of the two groups 
was used to be part of the study. Data were collected and treated 
using mean and t-test to determine the difference on the 
academic performance of the two groups. Results revealed that 
the experimental group who was exposed to the board games 
have higher academic performance as reflected in their mean. 
Moreover, it is also evident in the findings that there is a 
significant difference in the academic performance of the control 
and experimental group. The study recommends to engage 
students in board games as part of improving their vocabulary 
bank to increase their academic performance, while  considering  
that  the vocabulary must be words that they will encounter in 
their future lessons. 
 
Index Terms- vocabulary bank, academic performance, board 
game,effectiveness. 
 

I. INTRODUCTION 
great number of research shows that the academic 
performance of students can be improved through 

innovative teaching strategies and other kinds of innovation 
(Adunola, 2011; Ayeni, 2011). 
 
 One of the main targets of the education system is to 
make sure that the students’ will learn their competencies 
prescribed in the curriculum guide. However, it cannot be denied 
that there are students who are having difficulties in learning 
these competencies as reflected in their grade point average or 
academic performance. 
 
 The number of vocabularies a student knows will have 
an impact on his academic performance. As students have limited 
vocabularies, comprehension is being at risk. Individuals who 
have problems or limited vocabularies have weak language skills 
which often lead to limited education that a student may acquire. 
 
 Numerous studies have long pointed out that there is a 
relationship between vocabulary bank and students’ academic 

performance (Coyne, Simmons, &Kame’enui, 2004; Stahl & 
Nagy, 2006). Moreover, Beck and McKeown (2002) stated that a 
person’s vocabularylevel is viewed as a means of opening or 
closing access to information and helps define the success of the 
students in his academics. It only depicts that those who have 
limited vocabularies will have difficulties in improving their 
academic performance. 
 

Based on the result of students’ assessment in Masantol 
High School, there is a need to improve students’ vocabulary 
bank. This issueof having limitedvocabularies is alarming. 
According to Biemiller (2004), there is little opportunity for 
these students to close the vocabularygap unless the schools 
provide useful vocabulary instruction. 
 

According to MacKenty (2006), gaming activities tend 
to show learning benefits because of the activelearning 
components that are present in each game. The findings was 
seconded bySchrand(2008). Games thatbring out higher order 
thinking skills are becoming more popular, although more 
researchand scientific assessment is necessary to measure their 
overall effectiveness. 

 
 It is well-known that students really enjoy games or 
activities beyond the normal classroom interaction. Gee (2003) 
encapsulated that good learning is also being reflected through 
games.Johnson (2006) praises games for their ability to help us 
"find order and meaning in the world and make decisions that 
create order." Additionally, Squire and Jenkins (2003) also 
promote games for good learning because they "encourage 
collaboration among players and thus provide a context for peer-
to-peer teaching and for the emergence of learning 
communities." On the other hand, Okan (2003), using games 
may have negative effect as he stated that “meaningful learning 
may sometimesbe difficult and requires cognitive and emotional 
effort… especially in the light of the fact thatpost-secondary 
education is not usually a fun undertaking.” Students depend now 
on the innovative teaching strategies of the teacher, which is the 
used of board games. 
 
 It is in this light that the researcher decided to conduct a 
study on the effectiveness of engaging students through board 
games on the academic performance of Grade 8 Students. 
 
Framework 

 
The study is anchored in the theory of Lev Vygotsky. In 

his theory, he cited that cognitive development posits that 

A 
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information from the external world is transformed and 
internalized through language. Children at play are making sense 
of the world through a process of "inner speech" - that is, they 
are often talking out loud to themselves (Child Development 
Media, 2015). 
 

Vygotsky assumes cognitive development varies across 
cultures, whereas Piaget states cognitive development is mostly 
universal across cultures. 
 

The study is delimited on Measuring the Effectiveness 
of Engaging Students through Board Games on their Academic 
Performance.  

 
Statement of the Problem 

Specifically, the researcher sought to answer the 
following questions: 
1.What is the academic performance of the control and 
experimental group as reflected in their pretest? 
2. What is the academic performance of the control and 
experimental group as reflected in their posttest? 
3. Is there significant difference between the academic 
performance of the control and experimental group? 
4. Based on the findings, what may be suggested? 
 
Hypothesis 
 
 There is no significant difference between the academic 
performance of the control and experimental group. 

II. METHODOLOGY 
 
 The researcher used the quasi-experimental approach in 
which experimental group and control group would be part of the 
study. The control group was exposed to normal classroom 
interaction, while the experimental group would be exposed to 
board games while learning. The experimental group was 
exposed in board games throughout one grading period to make 
sure that there would be enough and adequate for the exposure to 
the board games. 
 
 Consensus is elusive when it comes to figuring out 
exactly what it takes to improve our nation’s public schools.  
When the quest is to ensure that our children achieve 
academically, there just aren’t many certainties.  Except one: The 
quality of teaching matters (Partee, 2012), which is reflected by 
the strategies that the teachers use. In this study, the used of 
board games to increase the students’ academic performance is 
the innovative strategy of the researcher. 
 
Respondents 
 

The researchers collected the school records of the 
students and consolidated their grades and group the students 
heterogeneously to make sure that all sections are equally 
divided.  
 As part of the study, the researchers used control and 
experimental group. The students in the control group and 
experimental group are reflected in Table 1. 

Table 1.Respondents of the Study 
 
 
 
 
 
 
 
 

  
As shown in Table 1, students are well distributed to 

have fairness in the result of the study. 
 
Instruments 
 
 The researcher exposed the experimental group through 
board games such as magic square and crosswords. After the 
exposure, the effectiveness of the board games would be 
measured. In terms of assessment, the standardized test was used 
in this study. 
 
Data Analysis 

 The data gathered through the test were classified, 
organized, tallied and tabulated. These were treated with the use 
of frequency distribution and mean. The data to answer specific 
problems were treated as follows: 
 For the result of the academic performance, the raw 
score and the mean were collected, and to measure the difference 
between the academic performance of the control and 
experimental group, t-test was applied with 0.05 level of 
significance. 

III. RESULTS AND DISCUSSION 
 
 The researcher utilized the quasi-experimental type of 
research using experimental and control group with the same 
level of academic performance to make sure that the result of the 
research would be valid and reliable. 
 
Result of Pretest 
 

Table 2.Pretest 
Group Mean 

Control 11.93 
Experimental 12.03 

t Stat -0.388191801 
t Critical  1.992543495 

 
 Findings revealed that on the administration of pretest, 
the control group garnered a mean of 11.93, while the 
experimental group has mean of 12.03. Basing on the result, 
there is a difference of .10 on their mean. Using the t-test, it 
showed that there is no significant difference between their 
pretest, which made the two groups qualified for the quasi-
experimental research. 
 
Result of Posttest 

Control Group Experimental Group 
Male Female Tot

al 
Male Female Total 

21 20 41 19 21 40 
ACADEMIC 

PERFORMANCE 
ACADEMIC 

PERFORMANCE 
75% to 78% 75% to 78% 
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Table 3. Posttest 

Group Mean 
Control 22.13 

Experimental 35.30 
t Stat -13.22265779 

t Critical  1.992997126 
 
 It is glaring from the table that in terms of mean, control 
group has a mean of 22.13, while the experimental group 
garnered a mean of 35.20. Considering the gap on their mean, it 
shows that the experimental group has a higher academic 
performance as reflected in their posttest. Additionally, using the 
t-test, it shows that there is a significant difference between the 
academic performance of the control and experimental group. 
Table 3 reflects that t Crtical (1.992997126) is lower than the t-
stat (-13.22265779). Additionally, it only shows that engaging 
students through the use of Board Games has positive effects on 
the academic performance of students. 
 
Conclusions and Recommendations  

 The study used a quasi-experimental approach with 
control and experimental group to measure the effectiveness of 
engaging students through board games on their academic 
performance. Findings reveal that after the engagement in board 
games, the academic performance of the experimental group is 
higher compare with control group. 

Moreover, using t-test, it further shows that there is a 
significant difference between the academic performance of the 
control and experimental group. It further shows that engaging 
students through board games has a positive effect on their 
academic performance.  

 Based on the findings, the following recommendations 
are formulated: 

1. Board games can be used as tool to improve the 
academic performance of students through increasing their 
vocabulary bank. 

2. Teachers should find more ways to improve students’ 
academic performance through various innovative strategies. 

3. School administrators should invest in assisting teachers 
to produce aids or innovation that will improve students’ 
academic performance. 

4. Words to be presented must come from their future 
lessons to make sure that the students will encounter the words. 

5.  Further research for this study should be conducted. 
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1. Introduction

BCK and BCI algebras are two new classes of algebras based on propositional calcului
or logic introduced by Imai and Isaki[5].In[6] K.Isaki and K.Tanaka introducd the theory
of BCK-algebras. In[3,4] Q.P.Hu and X.Li and introduced a wider class of abstract
algebras BCH-algebras. The class of BCI-algebras is a proper subclass of the class BCH-
algebras. J.Neggers and H.S.Kim [9] introduced the notion of d-algebras which is another
generalization of BCK-algebras.

In S.S.Ahn and J.S.Han [1] introduce the notion of a BP-algebras. In 2004
Y.B.Jun and X.L..Xin [7] inroduced the notion of derivations of BCI-algebras, which was
motivated from a lot of workdone on derivations of rings. Since then many authors worked
on the notion of derivations on several algebras such as d-algebras and TM-algebras [2,8]
motivated by this paper introduce the notion of f-derivations on BP-algebras.

2. Preliminaries

In this section we recall some basic definitions that are required in our work.

Definition 2.1. [6] Let X be a set with a binary operation ∗ and a constant 0.Then
(X , ∗ ,0) is called a BCK -algebras if it satisfies the following axioms:

(1) x ∗ x=0
(2) 0 ∗ x= 0
(3) (( x ∗ y ) ∗ (x ∗ z) ) ∗ (z ∗ y) =0
(4) (x ∗ (x ∗ y)) ∗ y=0
(5) x ∗ y=0 and y ∗ x=0 imply x = y ∀ x, y, z ∈ X

Definition 2.2. [7] Let X be a set with a binary operation ∗ and a constant 0.Then
(X , ∗ ,0) is called a BCI-algebra if it satisfies the following axioms:
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(1) ((x ∗ y) ∗ (x ∗ z)) ∗ (z ∗ y) =0
(2) (x ∗ (x ∗ y)) ∗ y=0
(3) x ∗ x=0
(4) x ∗ y=0 and y ∗ x=0⇒ x = y ∀ x, y, z ∈ X

Definition 2.3. Let x be a BCI-algebra. Two elements x and y in X are said to
be comparable if x ≤ y or y ≤ x . Here x ≤ y if and only if x ∗ y=0.Also we define
y ∗ ( y ∗ x ) by x ∧ y .

Definition 2.4. [9] A d -algebra is a non-empty set X with a constant 0 and binary
operation ∗ satisfying the following axioms:

(1) x ∗ x=0
(2) 0 ∗ x= 0
(3) x ∗ y=0 and y ∗ x=0 ⇒ x = y .

Definition 2.5. [1] Let X be a set with a binary operation ∗ and a constant 0.
Then (X, ∗, 0) is called a BP-algebra if it satisfies the following axioms.

(1) x ∗ x = 0
(2) x ∗ (x ∗ y) = y
(3) (x ∗ z) ∗ (y ∗ z) = x ∗ y for any x, y, z ∈ X .

Definition 2.6. [9] Let X be a d -algebra and I be a subset of X ,then I is called d -ideal
of X if it satisfies the following conditions.
(1) 0 ∈ I
(2) x ∗ y ∈ I and y ∈ I =⇒ x ∈ I
(3) x ∈ I and y ∈ X =⇒ x ∗ y ∈ I (ie) I ∗X ⊆ I

Example 2.7. Let X = {0, 1, 2, 3} ,(X , ∗ ,0) be a set with the following cayley table

∗ 0 1 2 3
0 0 1 2 3
1 1 0 3 2
2 2 3 0 1
3 3 2 1 0

Then (X, ∗, 0) is a BP-algebra.

Definition 2.8. Let X be a d - algebra. A map θ :X→X is a left - right derivation
(briefly , (l, r) - derivation ) on X , if it satisfies the identity

θ ( x ∗ y ) = ( θ(x) ∗ y) ∧ (x ∗ θ(y)) for all x, y ∈ X .
If θ satisfies the identity

θ ( x ∗ y ) = (x ∗ θ(y)) ∧ (θ(x) ∗ y)) for all x, y ∈ X ,then θ is called a right-left
derivation (briefly, (r, l) -derivation) on X .
If θ is both an (l, r) and an (r, l) -derivation, then θ is called a derivation on X .

3. f-DERIVATIONS ON BP-ALGEBRA

In this section, we define the notion of f-derivations and regular of f-derivations on
BP-algebras and prove some results. Throughout this section we assume that f is an
endomorphism of the BP-algebra (X , ∗ ,0)
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Definition 3.1. Let X be a BP-algebra. By a left - right f - derivation (briefly , (l, r)
- f -derivation ) on X , we mean a self map θf of X satisfies the identity

θf ( x ∗ y ) = ( θf (x) ∗ f(y)) ∧ (f(x)) ∗ θf (y) ) for all x, y ∈ X .
If θf satisfies the identity

θf ( x ∗ y ) =( f(x) ∗ θf (y)) ∧ (θf (x) ∗ f(y) ) for all x, y ∈ X ,
then it is said that θf is a right - left f - derivation (briefly, (r, l) - f -derivation) of
X . If θf is both an (r, l) - and an (l, r) - f -derivation, then θf is said to be a f -
derivation.

Example 3.2. LetX = {0, 1, 2, 3} be a BP-algebra with the following cayley table

∗ 0 1 2 3
0 0 3 2 1
1 1 0 3 2
2 2 1 0 3
3 3 2 1 0

(1) Define an endomorphism f of X by f(0) =0, f(1) =3, f(2) =2, f(3) =1.
and a self map θf :X → X by θf (0)=1, θf (1)=0, θf (2)=3, θf (3)=2.
Then it is easily checked that θf is a (l, r) - f -derivation of X .

(2) Define an endomorphism f of X by f(0) =0, f(1) =3, f(2) =2, f(3) =1.
and a self map θf :X → X by θf (0)=2, θf (1)=1, θf (2)=0, θf (3)=3.
Then it is easily checked that θf is a f -derivation of X .

Definition 3.3.
An f -derivation θf on a BP-algebra X is said to be regular if

θf (0) = 0 .

Proposition 3.4.
Every (r, l) - f -derivation ((l, r) - f -derivation) of a BP-algebra is

regular.

Proof:
Let X be a BP-algebra and θf be a (r, l) - f -dreivation on X .Then for all x ∈ X ,

we have

θf (0) = θf (x ∗ x)

= (f(x) ∗ θf (x)) ∧ (θf (x) ∗ f(x))

= (θf (x) ∗ f(x)) ∗ ((θf (x) ∗ f(x)) ∗ (f(x) ∗ θf (x)

= f(x) ∗ θf (x) (∵ x ∗ x = 0)

= 0.

Let θf be a (l, r)− f -derivation on X .
Then for all x ∈ X .we have

θf (0) = θf (x ∗ x)

= (θf (x) ∗ f(x)) ∧ (f(x) ∗ θf (x))

= (f(x) ∗ θf (x)) ∗ ((f(x) ∗ θf (x)) ∗ (θf (x) ∗ f(x)))

= θf (x) ∗ f(x)

= 0.
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One can easily prove that the following result gives a necessary and sufficient condition
for the derivation θf to be regular.

Proposition 3.5.
Let θf be a self map of a BP-algebra on X , then the following hold:

(1) If θf is an (l, r)− f -derivation on X , then
θf (x) = θf (x) ∧ f(x) for all x ∈ X if and only if θf (0)=0.

(2) If θf is an (r, l)− f -derivation on X , then
θf (x) = f(x) ∧ θf (x) for all x ∈ X if and only if θf (0)=0.

Proposition 3.6.
Let θf be a (l, r) − f -derivation on a BP-algebra X. Then

θf (a) = θf (0) ∗ (0 ∗f(a) ), for all a ∈ X .

proof:
Let θf be an (l, r)− f -derivation on a BP-algebra X.

Now,

θf (a) = θf (0 ∗ (0 ∗ a)) (∵ 0 ∗ (0 ∗ x) = x)

= (θf (0) ∗ f(0 ∗ a)) ∧ (f(0) ∗ θf (0 ∗ a))

= (f(0) ∗ θf (0 ∗ a)) ∗
((f(0) ∗ θf (0 ∗ a)) ∗ (θf (0) ∗ f(0 ∗ a)))

= θf (0) ∗ f(0 ∗ a)

= θf (0) ∗ (f(0) ∗ f(a))

= θf (0) ∗ (0 ∗ f(a))

∴ θf (a) = θf (0) ∗ (0 ∗ f(a)).

Proposition 3.7.
Let θf be a self map on a BP-algebra X and θf be an (r, l) − f -

derivation on X .Then θf (x) = f(x) ,for all x ∈ X if and only if θf (0)=0.

Proof:
Let θf be an (r, l)− f -derivation on X.

Assume that θf (0)=0.
Now,

θf (x) = θf (x ∗ 0) (∵ x ∗ 0 = x)

= (f(x) ∗ θf (0)) ∧ (θf (x) ∗ f(0))

= (θf (x) ∗ f(0)) ∗ ((θf (x) ∗ f(0)) ∗ (f(x) ∗ θf (0)))

= f(x) ∗ θf (0)

= f(x).
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Coversely, assume that θf (x) = f(x) .
Now,

θf (0) = θf (x ∗ x)

= (f(x) ∗ θf (x)) ∧ (θf (x) ∗ f(x))

= (θf (x) ∗ f(x)) ∗ ((θf (x) ∗ f(x)) ∗ (f(x) ∗ θf (x)))

= f(x) ∗ θf (x)

= f(x) ∗ f(x) (∵ θf (x) = f(x))

= 0.

∴ θf (0) = 0.

Definition 3.8.
An ideal A on a BP-algebra X is said to be an f -ideal if

f (A )⊆ A .

Example 3.9. LetX = {0, 1, 2, 3} be a BP-algebra with the following cayley table.
Consider the ideal A={0,3} of X .

∗ 0 1 2 3
0 0 2 1 3
1 1 0 3 2
2 2 3 1 0
3 3 1 2 0

If θf : X → X is defined by θf (0)=0, θf (1)=2, θf (2)=1, θf (3)=3 and define an
endomorphism f of X by θf (x) = f(x) .
Since f(0) = 0, f(3) = 3, f(A) ⊆ A proving that A is an f -ideal on X .

Definition 3.10.
Let θf be a self map of a BP-algebra X . An f -ideal on X is said to

be θf -invariant if θf (A )⊆ A .

Example 3.11.
Example(3.9), θf (0)∈ A and θf (3)=3 ∈ A.
Hence θf (A)⊆ A ,showing that A is θf invariant.

Theorem 3.12.
Let θf be a regular (r, l) − f -derivation on a BP-algebra X. Then

f -ideal A on X is θf invariant.

proof:
Let θf be a regular (r, l)− f -derivation on X .

Now,

θf (x) = θf (x ∗ 0)

= (f(x) ∗ θf (0)) ∧ (θf (x) ∗ f(0))

= (f(x) ∗ 0) ∧ (θ(x) ∗ 0)

= f(x) ∧ θf (x)

= θf (x) ∗ (θf (x) ∗ f(x))

= f(x),∀x ∈ X.
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Let y ∈ θf (A) then y = θf (x) for some x ∈ A .
It follows that y ∗ f(x) = θf (x) ∗ f(x) = 0 ∈ A .
Since x ∈ A ,then f(x) ∈ f(A) ⊆ A as A is an f -ideal.
It follows that y ∈ A since A is an ideal on X .
Hence θf (A)⊆ A .
Thus A is θf -invariant.

4. Composition of f-derivation

Definition 4.1.
Let X be a BP-algebra and θf , θ

′
f be two self maps on X . We define

θf ◦ θ′f :X→ X as

( θf ◦ θ′f )( x )= θf ( θ′f ( x )) for all x ∈ X .

Proposition 4.2.
Let X be a BP-algebra and θf , θ

′
f are the (l, r)−f -derivations on X .

Let f2 = f ◦ f = f , then ( θf ◦ θ′f )is also a (l, r)− f -derivation on X .

Proof:
Let X be a BP-algebra, and θf and θ′f are the (l, r) - f -derivations on X .

(θf ◦ θ′f )(x ∗ y) = θf (θ′f (x ∗ y))

= θf [(θ′f (x) ∗ f(y)) ∧ (f(x) ∗ θ′f (y))]

= θf [(f(x) ∗ θ′f (y)) ∗ ((f(x) ∗ θ′f (y)) ∗ θ′f (x) ∗ f(y)))]

= θf (θ′f (x) ∗ f(y)) (∵ y ∗ (y ∗ x) = x)

= (θf (θ′f (x)) ∗ f2(y)) ∧ (f(θ′f (x)) ∗ θf (f(y)))

= θf (θ′f ∗ (x)) ∗ f2(y)

(θf ◦ θ′f )(x ∗ y) = (θf (θ′f (x)) ∗ f(y))

= (f(x) ∗ θf (θ′f (y))) ∗ [(f(x) ∗ θf (θ′f (y))) ∗ ((θf (θ′f (x)) ∗ f(y))]

= (f(x) ∗ (θf ◦ θ′f )(y) ∗

[(f(x) ∗ (θf ◦ θ′f )(y)) ∗ (θf ◦ θ′f (x) ∗ f(y))]

= (θf ◦ θ′f )(x) ∗ f(y)) ∧ (f(x) ∗ (θf ◦ θ′f )(y)).

Which implies that ( θf ◦ θ′f ) is a (l, r)− f -derivation on X .

One can easily prove that the following proposition.

Proposition 4.3.
Let X be a BP-algebra, θf and θ′f are the (r, l)− f -derivations on X such that

f2 = f ◦ f = f . Then θf ◦ θ′f is also a (r,l) - f -derivation on X .
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Theorem 4.4.
Let X be a BP-algebra and θf , θ

′
f be two f -derivations on X such that

f2 = f . Then θf ◦ θ′f is also a f -derivation on X .

One can easily prove that the following proposition that the composition of
derivations is commutative.

Proposition 4.5.
Let X be a BP-algebra and θf , θ

′
f , be two f-derivations on X such

that f ◦ θf = θf ◦ f , θ′f ◦ f = f ◦ θ′f . Then θf ◦ θ′f = θ′f ◦ θf .

Proof:
Let X be a BP-algebra and θf , θ

′
f ,be the f-derivations on X .

Since θ′f is a (l,r) - f-derivation on X, then for all x, y ∈ X .

(θf ◦ θ′f )(x ∗ y) = θf (θ′f (x ∗ y))

= θf ((θ′f (x) ∗ f(y)) ∧ (f(x) ∗ θ′f (y)))

= θf (θ′f (x) ∗ f(y))

But θf is a (r,l) - f -derivation on X .

(θf ◦ θ′f )(x ∗ y) = θf ((θ′f (x) ∗ f(y))

= (f(θ′f (x)) ∗ θf (f(y))) ∧ (θf (θ′f (x)) ∗ f2(y))

= (f(θ′f (x)) ∗ θf (f(y)))

= (f ◦ θ′f )(x) ∗ (θf ◦ f)(y)

Thus we have for all x, y ∈ X , (θf ◦ θ′f )(x ∗ y) = (f ◦ θ′f )(x) ∗ (θf ◦ f)(y)

Also since θf is a (r,l) - f -derivation on X then for all x, y ∈ X .

(θ′f ◦ θf )(x ∗ y) = θ′f (θf (x ∗ y))

= θ′f ((f(x) ∗ θf (y)) ∧ (θf (x) ∗ f(y)))

= θ′f ((f(x) ∗ θf (y))

But θ′f is a (l,r) - f-derivation on X

(θf ◦ θ′f )(x ∗ y) = (θ′f (f(x)) ∗ f(θf (y))) ∧ (f2(x) ∗ θ′f (θf (y)))

= (θ′f (f(x)) ∗ f(θf (y)))

= (θ′f ◦ f)(x) ∗ (f ◦ θf )(y)

= (f ◦ θ′f )(x) ∗ (θ′f ◦ f)(y)

Thus we have for alll x, y ∈ X (θ′f ◦ θf )(x ∗ y) = (f ◦ θ′f )(x) ∗ (θf ◦ f)(y)

From (1) and (2) we get for all x, y ∈ X , (θf ◦ θ′f )(x ∗ y) = (θ′f ◦ θf )(x ∗ y)

By putting y = 0 we get for all x ∈ X ,

(θf ◦ θ′f )(x) = (θ′f ◦ θf )(x)

which implies that (θf ◦ θ′f ) = (θ′f ◦ θf ) .
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Definition 4.6.
Let X be a BP-algebra and θf , θ

′
f be two self maps on X . We define

θf · θ′f :X → X as

(θf · θ′f )x= θf (x) · θf (x) for all x ∈ X .

Proposition 4.7.
Let X be a BP-algebra and θf , θ′f are f -derivations on X . Then

( f ◦ θ′f ) · ( θf ◦ f ) = ( θf ◦ f ) · ( f ◦ θ′f )

Proof:
Let X be a BP-algebra and θf , θ′f be two derivations on X . Since θ′f is a (l,r)

- f -derivation on X . Then for all x, y ∈ X .

(θf ◦ θ′f )(x · y) = θf (θ′f (x · y))

= θf [θ′f (x) · f(y)) ∧ (f(x) · θ′f (y))]

= θf (θ′f (x) · f(y))

But θf is a (r,l) - f -derivation on X .

θf (θ′f (x) · f(y)) = (f(θ′f (x)) · θf (f(y))) ∧ (θf (θ′f (x)) · f2(y))

= (f(θ′f (x) · θf (f(y)))

= (f ◦ θ′f )(x) · (θf ◦ f)(y)

( θf ◦ θ′f )( x · y ) = ( f ◦ θ′f )( x ) · ( θf ◦ f)( y ) for all x, y ∈ X . · · · · (1)

Also we have that θ′f is a (r,l) - f -derivation on X , then for all x, y ∈ X .

(θf ◦ θ′f )(x · y) = θf (θ′f (x · y))

= θf [(f(x) · θ′f (y)) ∧ (θ′f (x) · f(y))]

= θf (f(x) · θ′f (y))

But θf is a (l,r) - f -derivation on X .

θf (f(x) · θ′f (y)) = (θf (f(x)) · f(θ′f (y))) ∧ (f2(x) · θf (θ′f (y)))

= (θf (f(x)) · f(θ′f (y)))

(θf ◦ θ′f )(x · y) = (θf ◦ f)(x) · (f ◦ θ′f )(y),∀x, y ∈ X · · · ·(2).

From (1) and (2) we get for all x ∈ X (By putting y = x )

(f ◦ θ′f )(x) · (θf ◦ f)(x) = (θf ◦ f)(x) · (f ◦ θ′f )(x)

(f ◦ θ′f ) · (θf ◦ f)(x) = (θf ◦ f) · (f ◦ θ′f )(x)

which implies that (f ◦ θ′f ) · ( θf ◦ f) = ( θf ◦ f) · (f ◦ θ′f )

Notation:
Derf (X ) denotes the set of all f-derivations on X .
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Definition 4.8.
Let θf , θ′f ∈ Derf (X ). Define the binary operation ∧ as

( θf ∧ θ′f )( x ) = θf ( x )∧ θ′f ( x ).

Proposition 4.9.
Let X be a BP-algebra and θf , θ′f are (l,r) - f -derivations om X . Then θf ∧ θ′f

is also a (l,r) - f -derivation on X .
Proof:

Let X be a BP-algebra and θf , θ′f are (l,r) - f -derivations on X . We have

(θf ∧ θ′f )(x ∗ y) = θf (x ∗ y) ∧ θ′f (x ∗ y)

= {(θf (x) ∗ f(y)) ∧ (f(x) ∗ θf (y))} ∧ {(θ′f (x) ∗ f(y)) ∧ (f(x) ∗ θ′f (y))}

= (θf (x) ∗ f(y)) ∧ (θ′f (x) ∗ f(y))

= θf (x) ∗ f(y)

= (θ′f (x) ∗ (θ′f (x) ∗ θf (x))) ∗ f(y)

= (θf (x) ∧ θ′f (x)) ∗ f(y)

= (θf ∧ θ′f )(x) ∗ f(y)

= (f(x) ∗ (θf ∧ θ′f )(y)) ∗

(f(x) ∗ (θf ∧ θ′f )(y)) ∗ ((θf ∧ θ′f )(x) ∗ f(y))

= ((θf ∧ θ′f )(x) ∗ f(y)) ∧ (f(x) ∗ (θf ∧ θ′f )(y))

This shows that ( θf ∧ θ′f ) is a (l,r) - f -derivation on X . This completes the proof.

In the similar fashion, we can establish the following.

Proposition 4.10.
Let X be a BP-algebra and θf , θ′f are (r,l) - f -derivations on X . Then θf ∧ θ′f

is also a (r,l) - f -derivation on X .

Theorem 4.11.
If θf , θ′f ∈ Derf (X ), θf ∧ θ′f ∈ Derf (X ). Also ( θf ∧ ( θ′f ∧ θ′′f ))( x ∗ y ) =

(( θf ∧ θ′f )∧ θ′′f )( x ∗ y ) .

Proof:
If θf , θ′f ∈ Derf (X ), then θf is both a (l,r) and a (r,l)

derivation.Similarly θ′f is both a (l,r) and a (r,l) derivation. By proposition

(4.9) and (4.10), we observe that θf ∧ θ′f is both a (l,r) and a (r,l) derivation. Hence

θf ∧ θ′f ∈ Derf (X ).
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To shows the associativity, choose θf , θ′f , θ′′f ∈ Derf (X ).

((θf ∧ θ′f ) ∧ θ′′f )(x ∗ y) = (θf ∧ θ′f )(x ∗ y) ∧ (θ′′f )(x ∗ y)

= ((θ′′f )(x ∗ y)) ∗ ((θ′′f )(x ∗ y)) ∗

((θf ∧ θ′f )(x ∗ y))

= (θf ∧ θ′f )(x ∗ y)

= (θf )(x ∗ y) ∧ (θ′f )(x ∗ y)

= [(θf (x) ∗ f(y)) ∧ (f(x) ∗ θf (y))] ∧
[(θ′f (x) ∗ f(y)) ∧ (f(x) ∗ θ′f (y))]

= (θf (x) ∗ f(y)) ∧ (θ′f (x) ∗ f(y))

= (θf (x) ∗ f(y))

Also ,

(θf ∧ (θ′f ∧ θ′′f )(x ∗ y) = (θf )(x ∗ y) ∧ (θ′f ∧ θ′′f )(x ∗ y)

= θf (x ∗ y) ∧ [(θ′f (x ∗ y) ∧ θ′′f (x ∗ y)]

= θf (x ∗ y) ∧ (θ′f )(x ∗ y) (x ∗ (x ∗ y) = y)

= [(θf (x) ∗ f(y)) ∧ (f(x) ∗ θf (y))] ∧
[(θ′f (x) ∗ f(y)) ∧ (f(x) ∗ θ′f (y))]

= (θf (x) ∗ f(y)) ∧ (θ′f (x) ∗ f(y))

= (θf (x) ∗ f(y))

This shows that,

(( θf ∧ θ′f )∧ θ′′f )( x ∗ y ) = ( θf ∧ ( θ′f ∧ θ′′f )( x ∗ y )

which implies that (( θf ∧ θ′f )∧ θ′′f ) = ( θf ∧ ( θ′f ∧ θ′′f )

From the above theorem, we conclude that Derf (X ) is closed under the binary
composition ∧ defined in (4.8) which is also
associative. Hence we have the following theorem.

Theorem 4.12.
Derf (X ) us a semigroup under the binary composition ∧ .
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Molecular Characterization of Extended-Spectrum Beta-
Lactamase (ESBLs) genes in Pseudomonas aeruginosa 
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Centre in Makurdi, Central Nigeria 
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Abstract- Pseudomonas aeruginosa is among the most common 
pathogen causing nosocomial infections. The objective of this 
study was to investigate the multidrug resistance pattern of P. 
aeruginosaisolatesfrom pregnant women and to determine the 
presence of extended-spectrum-beta-lactamase (ESBLs) genes. A 
total of 28 isolates of P. aeruginosa were isolated from pregnant 
women attending antenatal clinic in a tertiary health care Centre 
in Makurdi, Central Nigeria. Susceptibility to fifteen 
antimicrobial agents was performed by disk diffusion method. 
ESBL-genotypic detection of the presence of the genes encoding 
for bla(TEM) and bla(CTX-M),  was studied by a multiplex 
polymerase chain reaction. The prevalence of ESBLs gene was 
10.7% as the presence of genes encoding ESBLs was confirmed 
in three isolates. P. aeruginosademonstrated the highest 
resistance rate to clindamycin (96.4%), ceftriaxone (89.3%) and 
clarithromycin (89.3%). A 100% of the isolates were sensitive to 
ofloxacin, perfloxacin, ciprofloxacin, gentamycin and 
streptomycin. Also, all of the isolates were (Multiple antibiotic 
drug resistance) MDR (resistant to three or more antibiotics).  
Proper infection control practices and barriers are essential to 
prevent spreading and outbreaks of ESBL-producing and MDR 
P. aeruginosa in our environment and consequently in pregnant 
women.   
 
Index Terms- Pseudomonas aeruginosa, extended-spectrum-
beta-lactamase, antimicrobial agents.    
 

I. INTRODUCTION 
seudomonas aeruginosa is a ubiquitous pathogen prevalent 
in hospital environments. It can cause severe nosocomial 

infections, particularly among immunocompromised patients. 
People with respiratory, gastro intestinal, urinary tract, and 
wound infections as well as burn victims, individuals with 
cancer, and patients hospitalized in intensive care units are 
affected by P. aeruginosa mostly due to nosocomial spread and 
cross contamination (Wolskaet al., 2012). P. aeruginosa 
accounts for 10% of all hospital acquired infections, a site 
specific prevalence which may vary from one unit to another 
(Jones et al., 2000). Various possible sources of P. aeruginosa 
infection in hospitals have been identified, i.e. tap water, 
disinfectants, food, sinks, mops, medical equipments, hospital 
personnel and others (Deplanoet al., 2005; Morrison and 
Wentzel, 1984). 

        Pseudomonas aeruginosa can develop resistance to 
antibiotics either through the acquisition of resistance genes on 
mobile genetic elements (i.e., plasmids) or through mutational 
processes that alter the expression and/or function of 
chromosomally encoded mechanisms. Both strategies for 
developing drug resistance can severely limit the therapeutic 
options for treatment of serious infections. (Bontenet al., 1999). 
        Extended-spectrum beta-lactamases (ESBL) are enzymes 
that confer resistance to most beta-lactam antibiotics, including 
penicillins, cephalosporins, and the monobactamaztreonam. 
Infections with ESBL-producing organisms have been associated 
with poor outcomes. Community and hospital-acquired ESBL-
producing Enterobacteriaceae are prevalent worldwide (Bush et 
al., 2010). The CTX-M enzymes are replacing SHV and TEM 
enzymes as the prevalent type of ESBLs in urinary tract 
infections, bloodstream and intra-abdominal infections (Falagas 
and Karageorgopoulos, 2009). They have been found in the 
Enterobacteriaceae and other Gram-negative bacilli. Identifying 
ESBL-producing organisms is a major challenge for the clinical 
microbiology laboratory. Multiple factors contribute to this, 
including production of multiple different β-lactamase types by a 
single bacterial isolate and the production of ESBLs by 
organisms that constitutively produce the AmpC β-lactamases, 
varying substrate affinities and the inoculum effect. ESBLs are 
often encoded by genes located on large plasmids, and these also 
carry genes for resistance to other antimicrobial agents such as 
aminoglycosides, trimethoprim, sulphonamides, tetracyclines and 
chloramphenicol. (Yezliet al., 2015). Recent studies have 
demonstrated fluoroquinolone resistance mediated by co-transfer 
of the qnr determinant on ESBL-producing plasmids.(Yetkinet 
al., 2006). Thus, very broad antibiotic resistance extending to 
multiple antibiotic classes is now a frequent characteristic of 
ESBL-producing enterobacterial isolates. As a result, ESBL-
producing organisms pose a major problem for clinical 
therapeutics. In P. aeruginosa other enzymes that were identified 
like PER (mostly in clinical isolates from Turkey), VEB (from 
South-East Asia, France and Bulgaria), GES/IBC (France, 
Greece and South Africa) and BEL types. The annual Hajj to 
Makkah in Saudi Arabia is considered one of the largest annually 
recurring religious mass gatherings in the world. Saudi Arabia 
could be a hot spot for the collection of multidrug resistant 
strains such as P. aeruginosa (Yezliet al., 2014). Previous data 
from Saudi Arabia suggest that VEB and OXA-10-like enzymes 
are also frequent ESBLs in P. aeruginosa from Saudi Arabia, in 

P 
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accordance with reports from the Middle East, South East Asia, 
and parts of Europe (Omar et al., 2015; Strateva and Yordanov, 
2009). 
 

II. MATERIALS AND METHODS 
Sample Collection 
        This study was carried out in Makurdi, the capital city of 
Benue State-Nigeria between the months of September, 2014 and 
April, 2015. A purposive selection consisting of pregnant women 
attending the ante-natal clinic was taken. A total of 438 pregnant 
women attending the ante-natal clinic of the tertiary health 
institution Makurdi participated in this study. Information 
regarding each patient’s medical and obstetric history was 
recorded on a predesigned proforma before collection of urine 
specimen. Information required on the proforma includes the age, 
parity, gestational age and symptoms relating to urinary tract 
infection. Written informed consent was obtained from the 
women for the collection of each specimen, in accordance with 
the ethical guidelines of the medical Institution.  
        Each of the women were instructed on how to collect a 
clean-catch midstream urine sample in a sterile container. 
 
Processing and isolation of samples 
        The culture media used for isolation were Cystein-Lactose 
Electrolyte-Deficient (Difco Co, USA), Blood and chocolate agar 
plates. Each urine sample was inoculated and streaked with·; the 
aid of heat-flamed standard wire loop (delivering 0.001 ml 
urine)on to the agar plates. The plates were incubated aerobically 
at 37oC for 24hrs and then examined. Only plates with significant 
growth (i.e. at least 100cfu/ml) were considered significant and 
further analyzed. The cultural and morphological characteristics 
of distinct and isolated colonies were studied. This included size, 
elevation, opacity and colour. Distinct and isolated colonies from 
each significant growth were Gram stained. Those resembling 
Pseudomonas were inoculated onto Cystine Lactose Electrolyte 
Deficiency (CLED) and colonies that did not ferment Lactose 
were presumptively identified as Pseudomonas aeruginosaand 
confirmed by the oxidase slide and tube agglutination tests. 
Pseudomonas aeruginosa are usually Oxidase positive. Plates 
were then viewed under UV rays to observe a characteristic 
fluorescent. Gram-negative rods were identified as lactose or 
non-lactose fermenters using Eosin Methylene Blue (EMB and 
MacConkey agar. Plates were further sub cultured on a selective 
medium using Pseudomonas Chromagar and Centimide agar, this 
was incubated for 24hrs at 37oC. Plates were observed for green-
mauve color on Pseudomonas chromagar and yellow green or 
yellow brown on centrimide agar, again plates were viewed 
under UV rays for fluorescent. Suspected organisms were 
inoculated on nutrient agar and incubated for 24hrs at 37oC. 
Colonies from the nutrient agar were presented for the Gram 
stain, Antibiotic Sensitivity tests, Biochemical tests which 
include; Citrate, Indole, Urease, Oxidase tests were carried out. 
Each isolate originating from a single colony of each patient’s 
culture was identified as P. aeruginosa by analytical profile 
index test kit (API 20 E test; bioMérieux.) 
 
Antimicrobial susceptibility test Discs  

        A total of 28 Pseudomonas aeruginosa strains from 
different women across different geographical regions within 
Makurdi metropolis were employed in this study. The disc 
diffusion method of Bauer et al(1966) was used in this study. 
Five colonies of each strain of the isolate were suspended in a 
sterile bijou bottle containing 5mls of peptone water (Lab M) and 
incubated overnight at 37oC. The overnight broth cultures were 
diluted to 106 colony-forming units per ml. A sterile cotton-
tipped applicator was introduced into standardized inoculum and 
used to inoculate dried plate of sensitivity test agar (STA) for 
each isolate. Antimicrobial susceptibility test discs were obtained 
from Oxoid Ltd, UK. They comprise:Ampicillin (PN) 10 µg, 
Ciprofloxacin (CPX) 10µg, Gentamicin (CN) 10 µg. 
Erythromycin (E) 10µg, Nalidixic acid (NA) 30µg, Ceftriaxone 
(CRO) 30µg, Clindamycin (DA) 25µg, Clarithromycin (CLA) 
10µg, Azithromycin (AZM) 25µg, Perfloxacin (PEF) 30µg, 
Ceporcx(CEP) 5µg, Septrin (SXT) 30µg, Augumentin(AU) 
30µg, Ofloxacin (OFX) 5µg and Streptomycin(S)30µg. The 
plates were incubated at 370C for 18-24 hours. Zones of 
inhibition were measured and interpreted using the chart from 
Clinical Laboratory Standard Institute (CLSI), 2006. 
 
Amplification by Multiplex Polymerase Chain Reaction 
(PCR) for ESBL genes. 
        Two sets of primers (Forward and Reverse 
oligonucleotides) were mixed in the following manner: 75µl each 
of TEM and CTX-M forward primers, 75µl each of TEM and 
CTX-M Reverse primers, 600µl nuclease free water. These were 
mixed by gentle vortexing and primer mix for 100 reactions was 
prepared. Final concentration of primer is 0.3µM. Eppendorf 
Nexus Gradient Thermal Cycler was used for the DNA 
amplification following the modified protocol by Hijazi et al., 
(2016) as follows: Water was used as no template control NTC, 
existing Methicillin resistant Staphylococcus aureus (MRSA) 
DNA was used as Negative Control (NC) and previously typed 
P. aeruginosa with CTM9 was used as Positive Control 
(PC).PCR experiments were performed in a volume of 25µl with 
the following in a reaction tube: 5 µl of DNA template, 12.5µl 2x 
PCR Master Mix, 7.5µlprimer mix. PCR was performed with 
denaturation or an initial lysing step of 3 min at 94°C; 35 cycles 
of 15 s at 95°C, 30 s at 55°C, and 30 s at 72°C; and a final 
extension step of 3 min at 72°C.  After PCR amplifications, 2.5 
µl of each reaction was separated by electrophoresis in 1.5% 
agarose gel for 30 mins at 100 V in 0.5x TBE buffer. DNA was 
stained with ethidium bromide (1µg/ml) and the bands were 
detected using ultraviolet transilluminator. Photographs were 
then taken.  
 
Primer selection for Extended Spectrum β-Lactamase 
(ESBLs) genes. 
        Enterobacteriaceae carrying extended-spectrum β-
lactamases ESBLs have emerged as significant pathogens. Such 
strains are resistant to multiple antimicrobial agents, and can be 
challenging to treat, as their therapeutic options are few. 
Resistance to β-lactamases is primarily due to β-lactamases-
mediated antibiotic hydrolysis; while an altered expression of 
efflux pumps and or porins play only a minor role. A multiplex 
PCR based on the TEM and CTX- M β-lactamases genes was 
designed to detect the presence of the genes. 
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Table 1: Primers for Extended Spectrum β-Lactamase (ESBLs) genes. 

 
Primer 
Name 

Sequence (5’-3’) Product Size (bp) 

UMS125-F 
 

AGT GCT GCC ATA ACC ATG AGT G 
 

431 
For TEM 

UMA226R 
 

CTG ACT CCC CGT CGT GTA GAT A 
 

UMS51-F 
 

GGA TTA ACC GTA TTG GGA GTT T 
 

164 
For CTX-M 

UMA427R GAT ACC GCA GAT AAT ACG CAG G 
 

 

III. RESULTS 
        From 438 urine samples screened for bacteriuria, 277 were 
positive for significant bacteriuria (105cfu/ml) out of which a 
total of twenty-eight (28) were Pseudomonas 
aeruginosaisolates.Antibiotic sensitivity profiles of the 
28Pseudomonas aeruginosa isolates from urine of pregnant 

women showed that most of the isolates were not susceptible to 
the inhibitory activities of clindamycin, ceftriaxone and 
clarithromycin amongst others. They were generallysensitive to 
ofloxacin, perfloxacin and ciprofloxacin generally classified as 
the quinolones by the clinical laboratory standard institute (CLSI, 
2008). Table 2. 
 

 
Table 2: Antibiotics Sensitivity Pattern of Pseudomonas aeruginosa Isolates from urine. 

 
Antibiotics   Disc Content (µg) No. and % Resistant  No. and % sensitive  

Ofloxacin-OFX 5 0(0.00%)  28(100%)  

Perfloxacin-PEF 30 0(0.00%) 28(100%) 

Ciprofloxacin-CPX 10 0(0.00%) 28(100%) 

Augumentin –AU 30  2(7.1%)  26(92.9%)  

Gentamycin CN  10 0(0.0%) 28(100%) 

Streptomycin S 30  0(0.0%) 28(100.0%) 

Ceporcx-CEP 5  1(3.6%)  27(96.4%)  

Nalidilic Acid-NA 30  3(10.7%)  25(89.3%)  

Septrin-SXT 30 2(7.1%) 26(92.9%) 

Ampicillin-PN 10 12(42.9%) 16(57.1%) 

Erythromycin-E 10 22(78.6%) 6(21.4%)  

Clarithromycin-CLA 10 25(89.3%) 3(10.7%) 

Clindamycin-DA 25 27(96.4%) 1(3.6%) 

Azithromycin-AZM  25 6(21.4%) 22(78.6%) 

 
        The Analytical profile index (API) test with kit was used to 
identify 28 Pseudomonas aeruginosa isolates. The frequency of 
distribution and their corresponding   API Identification numbers 
are displayed on Table 3.  
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Table 3: API frequency distribution of 28 different isolates of Pseudomonas aeruginosa 

 
Serial No API ID No Frequency  Prevalence in (%) 
1 71424067621 1 3.6 
2 71426067631 1 3.6 
3 71772777671 1 3.6  
4 73424067621 3 10.7 
5 73466067631 1 3.6  
6 73626067621 4 14.3  
7 73636177721 2 7.1 
8 75676567661 3 10.7 
9 76776777761 1 3.6  
10 77466067631 1 3.6 
11 77636177721 3 10.7 
12 77676577631 1 3.6  
13 77772577671 2 7.1 
14 77772777771 2 7.1 
15 77772777671 2 7.1 
Total    28 100 

 
        The (Multiple antibiotic drug resistance) MDR index of an 
isolate is defined as a/b  where ‘a’ represent the number of 
antibiotics to which the isolates were resistant and ‘b’ represent  
the number of antibiotics to which the isolate was subjected to. 
The MDR indexes of the 28 Pseudomonas aeruginosa isolates 

were calculated and presented on Table 4. The isolates had MDR 
index of ≥0.2 and above being resistant to three or more types of 
antimicrobial agents.  
 

 
Table 4: Multiple Antibiotic Resistance (MAR) index of Pseudomonas aeruginosa isolates 

 
                No. of isolate                           MAR index 
1 0.33 
2 0.33 
3 0.40 
4 0.47 
5 0.33 
6 0.40 
7 0.27 
8 0.27 
9 0.27 
10 0.27 
11 0.27 
12 0.27 
13 0.27 
14 0.13 
15 0.27 
16 0.33 
17 0.47 
18 0.33 
19 0.33 
20 0.33 
21 0.33 
22 0.27 
23 0.27 
24 0.2 
25 0.2 
26 0.2 
27 0.27 
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28 0.33 
 
        The results of the multiplex PCR amplifications for 
extended spectrum βeta- lactamase (ESBLs) gene testing is 

shown in figure 1. From the results it was observed that three, 3 
(10.7%) tested positive for the presence of the ESBL gene. 
 

 

 
 
 
 
 
 
 

IV. DISCUSSION  
        The findings in our study closely resembles those of Omar 
et al. 2015 who reported that about 28 (25.9%) of P. aeruginosa 
isolates were confirmed as ESBL producers.They further 
explained that ESBLs enzymes are primarily produced by the 
Enterobacteriaceae family in particular Klebsiella pneumonia and 
Escherichia coli and can be carried on chromosomes or plamids, 
(Falagas and Karageorgopoulos, 2009). They suggested also that 
they could also be produced by P. aeruginosa (Jacoby and 
MunozPrice, 2005).  
        The occurrence of multidrug-resistant P. aeruginosa strains 
is increasing worldwide and limiting therapeutic options for 
clinicians (Bonomo and Szabo, 2006). Our study reported the 
highest resistance rate to clindamycin, (96.4%) clarithromycin, 
(89.3%), ceftriaxone, (89.3%) erythromycin, (78.6%) 
respectively. In our study, gentamicin was very effective, as 
100% of the isolates exhibited sensitivity contrary to the findings 
of Zahra et al. (2011) and Zhanelet al. (2010) who reported  that 
gentamycin had the highest resistance value in their work. In this 
study, ofloxacin, perfloxacin and ciprofloxacin (generally 
classified as the quinolones by the Clinical Laboratory Standard 
Institute, CLSI) all exhibited an excellent susceptibility pattern 
(100%) thoughZhanelet al. (2010)   reported   that   19.0   to 
24.1% isolates were resistant to quinolones. Variations in this 
findings may be due to differences in physiological and genetical 
differences of the subjects under study, as we know that 
pregnancy is a unique state with anatomic and physiologic 

urinary tract changes. Cephalosporins, are known anti-
pseudomonal drugs, especially the third-generation ceftriaxone, 
however, in our study it has demonstrated a high resistance 
pattern (89.3%) ofP. aeruginosa isolates, contrary to reports of 
Zahra et al. (2011) who reported that about 61% of their isolates 
were susceptible to the action of ceftriaxone. They further 
reported the use of cefotaxime and ceftriaxone as the two 
cephalosporin drug tested, with susceptibility value of 14 and 
60.5% respectively comparable with the report from Malaysia of 
40 and 31% (Jomboet al., 2008). In our study, prevalence of 
MDR P. aeruginosa isolates, was 100% and theirs was 32.5% 
which was lower than values reported in other studies in Iran 
(Mirsalehianet al., 2010), Malaysia (Lim et al., 2009) and 
Pakistan (Ullahet al., 2009) and (Moniriet al., 2005). A very low 
values was by reported by Tam et al. (2010) who found 14.0% of 
P. aeruginosa isolates as MDR. The multidrug resistant 
phenotype in P. aeruginosa could be mediated by several 
mechanisms including multidrug efflux systems, enzyme 
production, outer membrane protein (porin) loss and target 
mutations. Our study reported 10.1% ESBL gene among P. 
aeruginosa isolates. The studies conducted by others depicted 
lower rates, 3.7% (Woodford et al., 2008), 4.2% (Lim et al., 
2009), 7.7% (Jacoby, 1997) respectively, of ESBL production in 
P. aeruginosa. The results of various studies, showed high rate 
20.3% (Aggarwal et al., 2008), 39.41% (Mirsalehianet al., 2010) 
and 35.85% (Ullahet al., 2009) of ESBLs in the samples of P. 
aeruginosa isolates examined. As shown by the multiplex PCR, 
three of the P. aeruginosa isolates showed the presence of some 

Figure 1: Agar gel electrophoresis of PCR products amplified with a multiplex 
PCR method   using the TEM and CTX-M genes coding for ESBL resistance in 

Pseudomonas aeruginosa isolates showing three (3) positive DNA amplicons for 
this gene. 
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genes (CTX-M and TEM) that code for ESBL production, some 
of the isolates did not show amplicons, indicating that the 
resistant genes primers used for this study are not contained in 
these isolates or the amount of gene was too small. It could also 
be due to the fact that the gene is not expressed at the molecular 
level of the primers used or these isolates might contain other 
resistant genes, which are also expressed at molecular level. The 
report of Charlene et al., (2004) tends to support these assertions. 
In their study they did not observe bands similar to those genes 
tested and concluded that additional resistance genes may exist 
but not expressed at molecular level. The findings in this study 
that some isolates may contain more than one ESBL gene are in 
agreement with the report of Nadine et al., (2012) that of the 
twenty-seven CTX-M carriers were additionally PCR-positive 
for blaTEM genes. Thirty-four isolates were CTX-M-1 
producers, eight expressed additional TEM-1 and one isolate--
from a pig-- additionally expressed a TEM-type enzyme, six 
isolates carried CTX-M-14 with TEM-1 and five isolates 
specified CTX-M-15, one of which producing additional TEM-1. 
One isolate from a calf produced TEM-1 in combination with 
CTX-M-117 a novel CTX-M group 1 ESBL with an amino acid 
sequence never found before (nucleotide sequence accession 
number JN227085). Currently, therapy for strains of 
Enterobacteriaceae that express ESBLs is limited to such broad-
spectrum agents as imipenem. However, there have already been 
reports of therapeutic failures of this drug with strains that 
produce multiple β-lactamases (Ahmad et al., 1999). There are 
limited therapeutic options left for some of these organisms. 
Strains expressing extended-spectrum β-lactamases will present a 
host of challenges for clinical microbiologists and clinicians alike 
as we head into the next century. 
  

V. CONCLUSION 
        In our study Multiplex PCR showed that some of the test P. 
aeruginosa isolates harbour genes that encode ESBL as well as 
genes that code for resistance to β-lactam antibiotics. The 
detection of TEM and CTX-M encoding genes for resistance to 
ESBLs shows that these resistance determinants are found in our 
environment. These resistant traits call for surveillance in clinical 
settings because ESBLs gene is a world growing trait for 
resistance but its epidemiological effect and evaluation is still 
under estimated with low awareness  therefore, early detection of 
these β-lactamase producing isolates in a routine laboratory could 
help to avoid treatment failure.  
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Abstract- Pure ɣ-Fe2O3nanoparticles are prepared by photo irradiation method using complexes solution of iron and successfully used 

as a photo anode for dye-sensitized solar cells (DSSCs). The samples were characterized by using powder XRD, SEM, TEM, UV-

Visible and Current-Voltage curve. Results show that nanoparticles have uniform cubic shape with average size of 17 to 26 nm and it 

is applied to fabricate novel Dye solar cell which has energy conversion efficiency about 4.13 % by (ITO/ Ɣ-Fe2O3Nps/ Dye 

(Rhodamine 6 G) /iodine / Ag film / ITO). 

 

I. INTRODUCTION 

nergy is one of the most challenging needs of mankind, and is highest on the list of priorities and requisites for human welfare. 

According to the International Energy Agency (IEA), World’s primary energy demand will increase by 36% between 2008 and 

2035. Electricity demand is expected to grow by 2.2% per year between 2008 and 2035. Taking in account the carbon dioxide 

emissions and the global climate change impact on life and the health of the planet. Renewable energy sources will have to play a 

central role in moving the world onto a more secure, reliable, and sustainable energy path
(1,2)

. Solar energy is the most inexhaustible, 

abundant and clean of all the renewable energy resources till date. Dye solar cell has been attracted much attention because it low cost, 

possible fabrications of flexible devices, and relatively efficient devices for the conversion of solar energy
(3)

. In order to develop Dye 

solar cell with excellent photovoltaic properties, researchers have tried to control the nanostructure and morphology of metal oxides 

photo-electrodes
(4)

. Iron oxide nanoparticles is one of the important oxides, which has many of applications 
(5-13)

. There are many 

forms of iron oxide crystalline phases, which include: Hematite α-Fe2O3,β-Fe2O3, Maghemiteγ-Fe2O3, Epsilon Fe2O3andMagnetite 

(Fe3O4). γ-Fe2O3 is a red-brown 
(14)

. compound and is the second most stable polymorph of iron (III) oxide. The band gap of bulk γ-

Fe2O3 is 2.22 eV and 2.43 eV for the nano crystalline form. Of the known Fe2O3 polymorphs, γ-Fe2O3 is regarded as the most 

practically important and useful due to its simple synthesis and the interesting magnetic characteristics of its nano sized objects 
(15)

. γ-

Fe2O3 occurs naturally in soils as a weathering product of Fe3O4, to which it is structurally related 
(16)

. 

 

II. EXPERIMENTAL 

        All chemical were used without any purification, Irradiation cell, fig (2-1) was used to irradiate complexes of iron as sources of 

iron oxide nanoparticles. Immersed UV source (125 W mercury medium pressure lamp) was used with maximum light intensity at 365 

nm. The cell contains a quartz tube as a jacket for immersion UV source in the complex solution of iron. Pyrex tube was used as a 

reactor. The reactor was cooled by ice bath to avoid the rising in temperature as a result of the UV irradiation. 

                                                                                A                                                  B 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (2-1) A: photo irradiation cell, B:uv.visble spectrum of medium pressure mercury 
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Synthesis of ɣ -fe2O3 nanoparticles 

1-using ethylene glycol with iron (III) nitrate (F1) 

          0.6 g of Fe(NO3)3 is dissolved in 20 ml ethylene glycol and is stirred 30 min at 40 C°. then, the solution is irradiated by photo 

cell for 30 min Using with chilling under 5 C° . A yellow – brown precipitate ofiron (II) complex is obtained and the product is 

filtered and washed several times with acetone and deionizes water. The precipitate is dried in an oven at 60°C for 4 h and calcined at 

450°C for 3 h. A red-brown magnetic precipitate is obtained. 

 

2-using Salicylic acid with iron (III) nitrate (F2). 

          1.38 g of Salicylic acid is dissolved in 10 ml methanol and 1.21 g of Fe(NO3)3 is dissolved in 10 ml methanol, The two solutions 

were mixed and stirred for 30 min. then, it has been irradiated by photo cell for 30 min with chilling under 5 C° . A red precipitate of 

iron (II) complex has obtained and the product has filtered and washed several time with acetone and deionize water. The precipitate 

has been dried in an oven at 60°C for 4 h and calcined at 450°C for 3 h. A red-brown magnetic precipitate has been obtained. 

 

Fabrication of dye sensitizer solar cells
(17,18)

 

          Indium doped tin oxide, (ITO) coated class (resistant 8 ohm, transmission 83%) washed with acetone, ethanol, and distilled 

water several times in ultrasonic bath to remove impurities then dried using air blower. A dye-sensitized solar cell (2 X 1 x 0.1 cm) 

was fabricated according to the following process:- 

          A colloidal solutionofƔ-Fe2O3 nanoparticles was prepared by mixingiron oxide nano powder with ethanol. The photo anode was 

obtained using dropper to cover colloid solution on the conductive side of the glass and then annealed at 200 °C for 30 min in air. 

After being cooled, Ɣ-Fe2O3nanoparticles electrode was immersed into 0.5 mMrhodamine 6G Dye for 24 hours at room temperature. 

The counter electrode was silver nano film coated on ITO glass by Vacuum thermal evaporation technique. Sensitized iron oxide 

nanoparticles (photo anode) and the sliver nano film coated (counter electrode) were assembled the liquid electrolyte (I
-
 /I

-3
 )solution 

drop penetrated into the working space via capillary action, the produced cell was held with a binder clip as shown in Fig (2-2) 

 

                                                        A                                   B 

 
 

Fig (2-2) A:Schematic of typical dye sensitizer solar cell,B: design of dye sensitizer solar cell. 

 

Photocurrent –voltage behaviors of the DSSCs  

          The photocurrent–voltage of the DSSC with Ɣ-Fe2O3 nanoparticles are characterized by the open circuit voltage (Voc) and the 

short-circuit current (Isc) of each sample measured at I=0 mA and V=0 V. In addition the power conversion efficiency of the solar cell 

was determined by:- 

η =
𝑃𝑚𝑎𝑥

𝑃𝑖𝑛
=   

𝑉𝑜𝑠∗𝐽𝑠𝑐∗𝐹𝐹

𝑃𝑖𝑛
∗ 100                (2-1) 

 

where Voc, Jsc, Pin represent the open-circuit photo voltage, the short-circuit density photocurrent and the incident light power 

respectively. Furthermore the fill factor is given by :- 

𝐹𝐹 =  
𝑉𝑚𝑎𝑥∗𝐽𝑚𝑎𝑥

𝑉𝑜𝑐∗𝐽𝑠𝑐
                     (2-2) 

Where Vmax and Jmax represents the voltage and the current density at the maximum output power point respectively
(17,18)

. 

 

III. RESULTS AND DISCUSSION 

          Fig (3-1) shows the XRD patterns of the samples calcined in air at 450 °C.Ɣ-Fe2O3 can be assigned to cubic crystal phase 

according to the standard XRD patterns (JCPDS 39-1346) 
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                                                          F1                                                                            F2 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (3-1) XRD pattern of Ɣ-Fe2O3Nps  prepared by F1 and F2 

 

          There are significant amounts of broadening lines which are characteristic of nanoparticles. The crystal size can be calculated 

according to Debye-Scherrer formula 
(19) 

 

𝐷 =  
𝑘  𝜆

 𝛽𝐶𝑂𝑆 𝜃
                          (3-1) 

 

          Where k=0. 9 scherrer constant, λ is the wavelength of the Cu-Kα radiations, β is the full width at half maximum and θ is the 

angle obtained from 2θ values corresponding to maximum intensity peak in XRD pattern. The mean crystal sizes of nanoparticles are 

listed in table (3-1). 

 

Table (3-1) crystal size and crystal system of Ɣ-Fe2O3Npsas calculated from Scherrer formula 

 

sample phase Crystal system 2θ (deg) crystal size (nm) 

F1 Ɣ-Fe2O3 cubic 35.51 24.4 

F2 Ɣ-Fe2O3 cubic 35.57 26.2 

 

          The diffraction peaks corresponding to (210),(211),(220),(221),(310),(311)  are quite identical to characteristic peaks of theƔ-

Fe2O3 crystal with the cubic spinal structure.The application of Scherrer’s formula to the (311) reflection peak indicated the formation 

ofcubic Ɣ-Fe2O3 .The morphology and particles size were determined by TEM. The mean particle size and distribution were 

determined randomly on the TEM image, fig (3-2) shows TEM image of the samples. 

                 

                                         F1                                                                              F2 
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(3-2) TEM images of Ɣ-Fe2O3NPs  prepared by F1 and F2 

 

The mean particles sizes were obtained from TEM images listed in table (3-2). 

 

Table (3-2) average particle size from TEM images 

 

sample phase ave. Particles size (nm) 

F1 Ɣ-Fe2O3 18.8 

F2 Ɣ-Fe2O3 20.5 

 

          SEM images, fig (3-3) show The morphology and size distribution of Ɣ-Fe2O3nanoparticles.The surface of nanoparticles is 

smooth with good crystallinity.  The average particle size and distribution were determined randomly on the SEM images. 

 

                      F1                                                F2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig (3-3) SEM images of Ɣ-Fe2O3 NPs prepared by F1 and F2 

 

          The mean particles size were obtained from SEM images listed in table (3-3). 

 

Table (3-3) Average particle size from SEM images 

 

sample phase ave. Particles size (nm) 

F1 α-Fe2O3 16.6 

F2 α-Fe2O3 17.2 

 

          The UV–vis spectra of Ɣ-Fe2O3Nano film was used to determined energy gap (Eg) by edge of absorption of Nano film. The 

energy gap (Eg) is determined by the formula, 

 

𝐸𝑔 =  
1240

 𝜆
                   (3-2) 

 

          Where λ(nm) is the wavelength of the absorption edge in the spectrum. The energy gaps of samples, show mostly blue shift and 

exhibit distinct synergistic effects. 

          Table (3-5) shows the values of energy gab using eq. (3-2).From these result we conclude that there are increasing in the band 

gap of the nanoparticles with the decreasing in particle size and it may be due to a quantum confinement effect
(20). 

 

Table (3-5) Band gap and absorption edges of Ɣ-Fe2O3 NPs. 

 

sample phase Absorption edge (nm) gap energy (eV) 

F1 Ɣ-Fe2O3 481 2.58 

F2 Ɣ-Fe2O3 494 2.51 
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Photovoltaic properties of dye-sensitized solar cells  

          Fig (3-4) shows the photovoltaic properties of DSSCs based on Ɣ-Fe2O3NPs as a working electrode. Table (3-6) summarizes the 

photovoltaic parameters of sample has 4.13 % energy conversion efficiency. From the I-V characteristics it is noticed that our DSSC 

has high the short circuit current and high open circuit voltage. This is because of the molecular structure (favorable for the separation 

of electron/hole pairs )and the diffusion rate of redox electrolyte.  

 

 
(3-4) photovoltaic properties of the DSSC prepared by Ɣ-Fe2O3NPs 

 

Table (3-6) The parameters of dye sensitizer solar cell 

(ITO/ Ɣ-Fe2O3Nps/ Dye (Rhodamine 6 G) /iodine / Ag film/ ITO) 

 

phase V oc 

(V) 

J SC 

(A\cm
2
) 

V max 

(V) 

J max 

(A\cm
2
) 

P max 

(W\cm
2
) 

FF  

% 

Ɣ-Fe2O3 0.702 0.014 0.59 0.007 0.0041 0.420 4.13 % 

 

 

IV. CONCLUSION 

          1- Photo Irradiation process is a suitable method for preparing Ɣ-Fe2O3 nanoparticles and it is a novel method for this propose. 

          2-The systematic analysis for the evaluation the structural properties of synthesized nanoparticles was studied by XRD, SEM, 

TEM, and UV visible , these techniques prove that the nanoparticles size was less than 29 nm.  

          3- the fabricated solar cell was suitable for :     

(ITO/ Ɣ-Fe2O3Nps/ Dye (Rhodamine 6 G) /iodine / Ag film/ ITO). 
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Abstract- Access to drinking water and sanitation is both a 
human rights issue and a key development challenge that has 
profound health implications. This study probes into the current 
scenario access to safe drinking water and sanitation in India, 
analyzes the progress made in last decades, and also evaluates its 
impact on infant mortality rate and child mortality rate. Applying 
Principal Component Analysis (PCA), the study aims to 
construct a comprehensive measure of sanitation. The index of 
sanitation so derived has been then used in regression analysis- to 
investigate its impact on health, and also in cluster analysis- to 
prepare typology of sanitation and health. 
 
Index Terms- Child mortality rate, Infant mortality rate, 
Principal Component Analysis (PCA), Sanitation 
 

I. INTRODUCTION 
f water is life, sanitation is surely “a way of life”. Adequate 
sanitation, together with good hygiene and safe water, are 

fundamental to good health and to social and economic 
development. Access to basic sanitation is a crucial human 
development goal in its own right, but sanitation is also a means 
to far wider human development ends (UNDP 2006). “Not 
having access” to water and sanitation is a polite euphemism for 
a form of deprivation that threatens life, destroys opportunity and 
undermines human dignity.The global importance of water, 
sanitation and hygiene for development, poverty reduction and 
health is reflected in the United Nation’s Millennium 
Declaration, in particular its seventhMillennium Development 
Goal (MDG): ensuring  environmental sustainability by reducing 
the proportion of people without sustainable access to safe 
drinking water and basic sanitation by half by the year 2015 
(United Nations 2000) and sixth Sustainable Development Goal 
(SDG): ensuring availability and sustainable management of 
water and sanitation for all. Recent decade has witnessed a 
proliferation in the research studies on various aspects of 
sanitation viz. coverage, impacts, constraints, governance etc. 
reflecting the increasing realization of the importance of 
sanitation as a fundamental means of preventing diseases and 
elevating quality of life. However, despite increasing political 
willingness and advocacy, sanitation remains one of the most 
intractable challenges for developing countries including India. 
        The UNICEF and WHO (2015)  reports that the world had 
already met the MDG water target in 2010, five years ahead of 
schedule, but global MDG target for sanitation has been missed 
by 700 million people. Since 1990 well over 2 billion people 
have gained access to improved source of drinking water and 116 
countries have met the Millennium Development Goal (MDG) 

target for water. Almost 2 billion people have gained access to 
improved sanitation and 77 countries have met the MDG target. 
Open defecation decreased from 24 per cent to 14 per cent 
globally. Success of Ethiopia, Cambodia and Nepal stand out as 
examples. Bur stark disparities across regions, between rural and 
urban, and between rich and poor countries demand more 
committed effort. In 2015, 2.4 billion people in the world do not 
have access to basic sanitation, whereas 663 million people lack 
access to safe drinking water. UNICEF and WHO (2012) puts 
forth some important and interesting facts about India: 

(1) While deprivation is unequally distributed across 
regions of India, the facts of the water and sanitation 
crisis speak for themselves. A considerable proportion 
of global population who have gained access to drinking 
water since 1990, live in India (522 million). But India 
is still home to 97 million people without access to 
improved water supply. This represents about 12.58 per 
cent of global population that remains unserved.  

(2) Since 1990, 251 million people have gained access to 
improved sanitation in India.11 countries make up more 
than three quarter (76%) of the global population 
without improved sanitation facilities. One third of the 
2.4 billion people without improved sanitation live in 
India (814 million).  

(3) Nearly 60 per cent of those practicing open defecation 
live in India (626 million people). 

 
        Poor sanitation, hygiene and water are responsible for about 
50 percent of the consequences of childhood and maternal 
underweight, primarily through the synergy between diarrheal 
diseases and under nutrition, whereby exposure to one increases 
vulnerability to the other (Hutton and Haller 2004, Blossner 
2005, World Bank 2008). WHO (2008) estimates that globally 
eighty eight per cent of diarrheasare attributable to unsafe water, 
inadequate sanitation or insufficient hygiene. It also states that 
almost one tenth of global disease burden could be prevented by 
improving water supply, sanitation, hygiene and management of 
water resources. Another estimate reports that water, sanitation 
and hygiene are responsible for four percent of all deaths and 5.7 
per cent of total disability-adjusted life years (Pruss 2002).To 
reduce the childhood diarrheal morbidity and mortality, WHO 
and UNICEF (2009) have included at least three goals directly 
related to water and sanitation; (1) improved water supply 
quantity and quality, including treatment and safe storage of 
household water, (2) promotion of hand washing with soap and 
(3) community wide sanitation promotion, i.e. safe water, 
hygiene and sanitation in a 7-point action plan.  
 

I 
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        In India, diarrheal diseases continue to be an important 
cause of morbidity and mortality in under-fives despite various 
preventive and standardized case management strategies. It was 
estimated that in 2005, 302000 children age 1-59 months died 
due to diarrheal diseases giving a mortality rate of 11.1 per 1000 
live births (Basinet al.2010.). Nearly three quarter of child deaths 
due to diarrhea occur in just 15 countries of the world and it is 
very sad that India tops the list (WHO 2008). The transition from 
unimproved to improved sanitation is accompanied by a more 
than 30 percent reduction in child mortality (UNDP 2006). 
Economic impact of inadequate sanitation, in addition to health, 
also includes cost in the form of productivity loss, cost of 
fetching water, lost tourism earning and cost of treatment of 
water etc. The magnitude of loss due to inadequate sanitation in 

India accounts to Rs.2.44 trillion (US$ 53.8 billion) a year which 
was the equivalent of 6.4 per cent of India’s GDP in 2006. This 
means a per person annual impact of Rs.2180 (US $48). Losses 
incurred on account of inadequate sanitation were as high as the 
state income of Andhra Pradesh or Tamil Nadu and were more 
than Gujarat’s state income in 2006-07.  The health related 
economic impact alone pegged at Rs.1.75 trillion (US $38.5 
billion) accounting for the largest category of impacts. Access 
time (productive time lost to access sanitation facility) and 
drinking water related impacts are the other two main losses, at 
Rs.487 billion (US $10.7 billion) and Rs.191 billion (US $4.2 
billion) respectively (Tyagiet al. 2006). 
 

 
 

Source: Tyagiet al. 2006 
 

Figure- 1: Economic impacts of inadequate sanitation in India, by categories 
 
        In this backdrop, this paper attempts to examine the scenario 
of access to safe drinking water and sanitation in twenty major 
Indian states with an objective to analyses whether the 
differences in the sanitary conditions could explain differential 
health outcomes. The paper, therefore, builds on the hypothesis 
that the states where a significant proportion of population has 
access to safe drinking water and sanitation achieve better health 
outcomes. 
        The analysis is carried out for 2011, census data for which 
has very recently come out. State wise data for accessibility to 
water and sanitation has been taken from houses, household 
amenities and assets tables of Census of India, 2011. Twenty 
major states of India considered for the analysis include Andhra 
Pradesh, Assam, Bihar, Chhattisgarh, Delhi, Gujarat, Haryana, 

Himachal Pradesh, Jammu & Kashmir, Jharkhand, Karnataka, 
Kerala, Madhya Pradesh, Maharashtra, Odisha, Punjab, 
Rajasthan, Tamil Nadu, Uttar Pradesh, and West Bengal. 
        The remainder of this paper is structured into the following 
four sections: Section II provides a broad overview of access to 
safe water and sanitation in major Indian states and regional 
variations therein. Section III details the methods to probe the 
linkage of drinking water, sanitation and health. Section IV 
discusses the index of sanitation and analyses differences in 
health outcomes due to differences in sanitary conditions and 
also attempts to locate the achievements in water, sanitation and 
health and profiles the status in different groups of Indian states. 
Conclusions and broad inferences are presented in section V. 
 

Economic Impacts of Inadequate Sanitaion by Categories (in 
Billion Rs.)
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Access to Safe Drinking Water and Sanitation: An Analysis 
        Drinking water and sanitation are two basic and most 
important items of social basket that are required by every human 
being for bare minimum living. Providing safe drinking water 
and proper sanitation to millions of Indian people is really a big 
challenge. According to the latest data, in India 92 per cent 
people have access to improved source of drinking water, 
whereas only 34 per cent people have improved source of 
sanitation (WHO 2012). This is reflected in India’s poor health 
outcomes, such as infant mortality rate, child mortality rate, 
communicable diseases and overall morbidity. In India, rural-
urban disparity in access to safe drinking water and improved 
sanitation is quite evident from 2011 census data. In urban areas, 
people to a large extent depend upon water supply systems that 

either draw from proximate surface water bodies or draw sub-
surface water. Water treatment plants are either lacking in many 
areas or are maintained inadequately. There are very few areas 
having continuous water supply and many cities face the problem 
of infrequent and irregular water supply. Poor and slum areas 
have the sharing points of water supply such as public taps and 
tube wells which cater to the underserved households. Over the 
past, significant improvements have been witnessed but it 
remains inadequate in terms of overall coverage and good quality 
due to rapid urbanization and low resource allocation, among 
other factors (Mahal 2010). In rural areas, shared hand pumps, 
tube wells and tap water are commonly found as main source of 
drinking water. 
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Source: Based on data from Census of India, 2011. 
 

Figure-2: Change over a Decade in “No Latrine Facility” 
 

        So far as sanitation is concerned; people from urban areas 
mainly depend on sanitation system or septic tanks for disposal. 
However, it is quite unfortunate that even today, these are 
inaccessible to many people and as a result they have been 
depending on open defecation especially in poor and slum areas 
(Fig. 2). In rural areas open defection is very common. Drainage 

system is non-existent in many areas, which results in 
contamination of surface and sub-surface water, making it 
polluted (Fig. 3). Closed drainage systems in rural areas need 
much more improvement. Besides, lack of awareness about 
hygiene and poor habits make the situation worse.  
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Based on author’s calculations. 

 
Figure –3: Interstate variation in closed drainage, 2011 

 
Table 1: Descriptive statistics 

 
Households having access to “safe drinking water” 
 Total Rural Urban 

2001 2011 2001 2011 2001 2011 
Average 38.26 45.78 27.96 36.49 64.78 66.36 
Std. Dev. 24.31 27.61 23.51 27.55 19.21 22.22 
C. V.  63.53 60.32 84.09 75.51 29.66 33.48 
Rural urban difference 2001 t value (-11.174*) 95% confidence interval (-43.72 - -29.92) 
Rural urban difference 2011 t value (-08.471*) 95% confidence interval (-37.26 - -22.49) 
Households having “water closet latrine facility” 
 Total Rural Urban 

2001 2011 2001 2011 2001 2011 
Average 19.03 39.81 8.55 25.64 45.71 72.68 
Std. Dev. 14.26 18.12 13.23 18.10 11.01 9.15 
C. V.  74.94 45.51 154.84 70.63 24.09 12.59 
Rural urban difference 2001  t value (-18.51*)  95% confidence interval (-41.36 - -32.95) 
Rural urban difference 2011  t value (-15.82*)  95% confidence interval (-53.26 - -40.82) 

*refers to 1% level of significance  
 
        Table 1 shows stark disparities in coverage in rural and 
urban areas in major states of India, illustrating the challenges in 

equitable achievement of the MDGs. Over 117 million rural 
households still lack access to safe water. The significant 
increase in the urban households that gained access to improved 
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water sources over the decade is well over 18.7 million. 
However, the urban dwellers using unimproved sources actually 
increased from 16.8 million to 23.1 million households. This 
must be viewed in relation to the massive growth in urban 
population over the same period – rising from 56.3 million to 
78.8 million households. Though the ratio of households in rural 
areas with access to safe water has improved substantially since 
2001, the number of households using alternative sources in 2011 
was still five times greater (116 million) in comparison to urban 
areas (23 million). Variation in the rate at which major states 
have increased access to safe water is striking. 
        People in urban areas enjoy better conditions with 45 
percent households having closed drainage connectivity for 
waste water outlet, and around 77 percent households having 
improved latrine and bathroom facilities. Unfortunately, even 
moderate facilities are not available in rural areas and half of 
rural dwellers still depend on open defecation. The ratio ranges 
between 70-77 percent in states like Bihar, Jharkhand, Odisha, 
Chhattisgarh and Madhya Pradesh. Much higher percent of 
households have mobile phones and televisions in these states. It 
is an evidence of misplaced priorities and lack of awareness. 
        Table 1 also shows strong rural urban differences in the 
levels of access to safe drinking water and sanitation. People in 
urban areas are far more likely to have both the facilities. For 
example, in high income states like Punjab and Haryana, 
percentage of households having water closet latrine is 85.6 and 
80.5 respectively while the corresponding figures for rural areas 
are 42.7 and 32.6. The difference is disproportionately large in 
low income states like Rajasthan, Uttar Pradesh and Bihar. To 
analyses the structural differences in the accessibility of safe 
drinking water and sanitation across rural and urban areas, t-test 
for differences in means has been employed. The rural-urban 
differences have been found to be highly significant for both 
water and sanitation for both the points of time i.e. 2001 and 
2011. 
 

II. METHODS 
        Improvements in water supply and sanitation along with 
effective hygiene education play a major role in reducing high 
levels of morbidity and mortality in many poor countries (Jalan 
and Ravallion 2001; World Bank 2006). Access to drinking 
water and sanitation is both a human rights issue and a key 
development challenge that has profound health and gender 

implications. Women and girls are typically responsible for 
managing water and sanitation at the household level, often 
walking several hours per day to collect water which increases 
their unpaid work hours and hinders their ability to engage in 
income- generating work or attending school. 
        National Health Policy recognizes the fact that water 
supply, sanitation and health are very much interrelated with 
each other. Health outcomes are positively affected by safe 
drinking water and improved sanitation. So, these issues should 
be dealt holistically. The benefits of safe drinking water cannot 
be realized without proper sanitation system and proper disposal 
of sewage. In case of open defecation or nonexistence of sewage 
system, surface and sub-surface drinking water tend to be 
contaminated. In absence of adequate water treatment plant this 
unsafe drinking water causes different water-borne diseases. So, 
it is important to maintain both the quality of water as well as 
proper sanitation system where sewage is disposed of in an 
appropriate manner, so that sources of drinking water are not 
contaminated. Evidently, both the provisions have forward and 
backward linkages. 
        Drainage, latrine and bathroom facilities together represent 
the sanitation facility here in the analysis. To prepare Index of 
Sanitation, these three indicators have been combined using the 
technique of Principal Component Analysis (PCA); it is a linear 
combination of weighted variables explaining 85.60 percent of 
total variance. With Kaiser-Meyer-Olkin (KMO) measure of 
sampling adequacy being equal to .69 and Bartlett’s test of 
sphericity being equal to 40.57 (p value .000), it is safe to 
prepare a composite index of sanitation. The Index of sanitation 
so derived has been then used in regression analysis – to 
investigate its impact on health, and also in cluster analysis – to 
prepare typology of sanitation and health.  
        To assess the extent of association among indicators 
reflecting lack of basic facilities such as percentage of household 
having no access to proper (improved) source of drinking water, 
percentage of household having no drainage facility, percentage 
of households having no latrine facility within the premise and 
percentage of households having no bathroom facility within the 
premise with major health outcomes like IMR, CMR and, 
U5MR, Spearman’s rank correlation has been computed. The 
correlation matrix as presented in table 2 shows that all the 
correlation coefficients are highly significant and also with 
expected sign. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      38 
ISSN 2250-3153   

www.ijsrp.org 

 
 
        It is quite evident that access to drinking water and 
sanitation is positively correlated with IMR, U5MR and CMR 
while lack of these facilities bears negative relationship with 
health outcomes. Statistically high correlation between no access 
to drinking water and no latrine facility as well as between no 
access to drinking water and no bathroom facility signifies the 
inter relationship between drinking water and sanitation. 
 

III. DISCUSSION AND RESULTS 
        Impressive health outcomes of a country is a concoction of 
so many factors such as adequate and motivated health workers, 
equitable and accessible health infrastructure, proper water 
supply and sanitation facilities with hygienic behavior, enough 
nutritional provision, especially for the children etc. All these 
factors to some extent influence health scenario of a country. 
Every year a huge number of children die due to water-borne or 
water related diseases. To analyses the impact of differentials in 
unsafe water and improper sanitation on Infant Mortality Rate 
(IMR), Under 5 Mortality Rate ( U5MR) and Child Mortality 
Rate (CMR), regression analysis has been carried out, where 
index of sanitation is  independent variable.  
        This section is devoted to test the nature of the relationship 
between water, sanitation, and health with the help of regression 
analysis first and then preparation of typology of sanitation and 
health. In all, three different models have been estimated with 
IMR, CMR and U5MR as dependent variables, respectively. 
Index of sanitation- a weighted average of drainage facility, 
bathroom facility and latrine facility- has been treated as an 
independent variable. The estimated coefficients of regression 
along with t- statistics, R square, adjusted R square and F values 
have been presented in Table- 3. From the estimated regression 
coefficients, it can be inferred that index of sanitation has highly 
significant positive effect on all the mortality indicators viz IMR, 

U5MR and CMR. Further, the values of R square and adjusted R 
square in all three models are satisfactorily high conveying that 
index of sanitation have been an important factor affecting 
mortality rates. F values too have come out to be significant at 1 
per cent level. 
        On the basis of the scores of the Index of Sanitation, 
drinking water and IMR, the states have been classified into three 
levels of performance viz., High, Moderate and Low using 
hierarchical cluster analysis. The classification of twenty states 
according to performance in three phenomenons has been 
presented in Fig. 4. Preparation of typology of water, sanitation 
and health is of great help in designing appropriate state-specific 
policy package. It is quite evident from the typology that the 
states which have a relatively better access to drinking water and 
sanitation enjoy better health outcome. On the contrary, the states 
which have a lower level of access to drinking water and 
sanitation experience poor health outcomes.  The only state with 
diversified performance is Tamil Nadu with moderate health 
facility, low score of index of sanitation and still enjoying high 
performance in IMR. 
 

Table – 3: Regression Results 
 

                
Dependent 
Independent 

IMR CMR U5MR 

Intercept 42.850* 
(18.929) 

11.70* 
(14.487) 

52.750* 
(16.889) 

Index of 
Sanitation  

-9.095* 
(-3.916) 

-3.383* 
(-4.082) 

-13.928* 
(-4.346) 

R Square 0.460 0.481 0.512 
Adjusted R 
Square 

0.430 0.452 0.485 

F Value 15.335* 16.665* 18.891* 
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Note: * Significant at 1 % level. Values reported in parentheses 
are t-values. 
 
        It’s clear from the Figure -4 that only two states viz. Delhi 
and Kerala have a relatively higher level of water and sanitation 
facilities and also low IMR i.e. high performance on health. On 
the other side, the states of Odisha, Chhattisgarh, Madhya 
Pradesh and Rajasthan do not paint rosy picture.  In these states, 
lower level of water and sanitation facilities is accompanied with 
lower level of health performance. Six states namely Jammu & 
Kashmir, Himachal Pradesh, Haryana, Gujarat, Andhra Pradesh 
and Karnataka exhibit moderate achievement in all the 

indicators. Bihar, Jharkhand Maharashtra, Assam and Uttar 
Pradesh show low and moderate performance. Focusing on these 
marginal states with low performance, and low- moderate 
performance might prove beneficial for improving national 
averages. West Bengal which performs high on IMR front has 
suffered a low level of sanitary facility. To sustain laudable 
health performance, water and sanitation merit immediate 
attention. Commendable example of Kerala suggests that large 
gains are possible given the political and institutional structures 
necessary to convert policy on universalizing access into a 
reality.   

 
Based on Hierarchical cluster analysis 

Figure- 4: Typology of Water, Sanitation and Health 
 

               Performance 
Indicator 

High Moderate Low 

Drinking water A B C 
Index of sanitation  1 2 3 
IMR α β γ 

 

IV. CONCLUSIONS  
        Recently, the human and social handicaps that inadequate 
sanitation and unsafe drinking water pose for the people, 
especially the poor, has been recognized and improving access to 
drinking water and sanitation is now being given greater priority 
by the governments and civil societies. Poor coverage of drinking 

water and sanitation facility in developing countries like India 
makes the life of the dwellers miserable. Presently the coverage 
of water supply and sanitation system is limited and much below 
the desired level, especially in the rural areas. Different factors 
related with each other have created such a deplorable situation. 
Initially, less priority was given to access to safe drinking water 
and improved sanitation. Along with this, limited financial 
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resources, lack of sustainability of water supply and sanitation 
services, unhygienic behaviors, and inadequate sanitation in 
public places such as hospitals, health centers and schools are 
responsible for this situation. Lack of proper sanitation facility is 
a serious health risk and insult to human dignity.  
        Adequate sanitation improves attendance in school, 
especially among the girls. Similarly, by improving source of 
water, a considerable amount of water-borne, water washed, 
water related diseases can be prevented. Besides treating the 
water, hygienic water storage is also very important. It is a duty 
of the government to ensure proper regulation in respect of 
industrial effluent and sewage treatment plant to prevent the 
surface and ground water contamination. Community 
participation also plays an important role in changing behavior. 
They can also play a crucial role in operation and maintenance of 
water treatment structure. 
        Recognizing the importance of safe drinking water and 
improved sanitation different policies have been made and 
actions have been taken to expand the access to these basic 
services. The Rajiv Gandhi National Drinking Water Mission 
(RGNDWM) is one of them. In order to provide adequate and 
proper quality of water in rural areas on a sustainable basis this 
initiative has been taken up.  However, the national goal of 
ensuring adequate potable drinking water to the rural people at a 
convenient location at all times is yet to be achieved. 
        Water supply and sanitation are controlled by the central 
Ministry of Rural Development. The department of public health 
and engineering typically focuses on infrastructure creation such 
as installing hand pumps and tube wells, constructing toilets etc. 
But only infrastructure creation will not serve the purpose. It is 
equally important that infrastructure is accessible and usable by 
all. Much more attention is needed in ensuring quality services, 
generating public awareness, educating people about hygienic 
habits and making efficient use of scarce resources.  
        Study by Water and Sanitation Programme (WSP) estimates 
that a package of comprehensive sanitation and hygiene 
interventions can result in averting 45 per cent of adverse health 
impacts, and avoid all the adverse impacts of inadequate 
sanitation related to water, welfare and tourism losses. It 
estimates a potential gain of about Rs. 1.48 trillion (US $32.6 
billion) which was equivalent to 3.9 per cent of India’s GDP in 
2006. This signifies potential gain of Rs.1321 (US $ 29) per 
capita (Tyagiet al. 2006).  
        Unaware of the significant positive externality, individuals 
generally leave drinking water and sanitation to the State to take 
care. It’s also true that despite wide reaching ramifications, it has 
been vulnerable to budgetary restraints. Being root source of 
poor health, steps to scale up sanitation can help provide better 
value for money spent on health infrastructure and health 
delivery system. High rates of population growth and 
urbanization will further create growing challenges to cope with 
sanitary provisions for high density, low income populations. 
Commendable example of Kerala suggests that large gains are 
possible given the political and institutional structures necessary 
to convert policy on universalizing access into a reality.  It’s 
better to hit the trunk, branches will fall automatically. 
        For wider understanding of the significance of access to 
water and sanitation in socioeconomic development, sensitization 
is indispensable. Taboos surrounding the toilet and human 

excreta hinder progress in this field. Therefore, a stronger 
appreciation of the manifold society wide benefits of sanitation 
and the challenges of achieving them is need of the hour. To 
promote safe hygienic practices at the household and community 
level and to create sustained behavioral change, innovative 
strategies must be evolved. For making toilet  a desirable 
household good, the challenge is to offer both the poor and the 
non-poor a range of desirable and affordable options while 
persuading them to change their priorities so that improved 
sanitation becomes an attractive “must have” for every 
household. 
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Abstract- The purpose of this study is to determine the 
appropriate strategy should the firm to improve excellent 
performance of Sakalaguna Semesta as one of the distributors of 
Indosat. The analytical method used is quantitative method with 
AHP (Analytical Hierarchy Process).There are five 
recommended strategy alternatives that are created to enhance 
Sakalaguna’s excellent performance which are investment in 
human capital, acquisition process, training and development 
process, employees’ KPI with monitoring system and leadership 
quality in the branches.  
 
Index Terms- excellent performance, analitycal hierarchy 
process, investment in human capital. 
 

I. INTRODUCTION 
apid developments in terms of economy and technology that 
are happening today turn products of communication, such 

as phone credit (either the electronic one or the physical one), 
sim card and mobile phones (handset), into people’s basic needs. 
         Based on the situation that is explained above, the need for 
either electronic or physical phone credit makes the phone credit 
business rise. In order to ensure that the phone credit network can 
be enjoyed by people, the operators entrust the distribution to 
phone credit distributors or, as we may know them, cellular 
telecommunication distributors. The function and the role of the 
cellular telecommunication distributors is to ensure that the 

distribution of phone credit and the penetration of other products 
can be delivered and enjoyed by people. 
         According to Kotler (1991), distribution channel is a group 
of companies or individuals that have the ownership of products 
or help transfer the ownership of products or services when it is 
going to be transferred from the producer to the consumer. 
Sakalaguna Semesta is one of the cellular telecommunication 
distributors that distribute Indosat’s products in Indonesia. In the 
competition among distributors (cluster administrator partners) of 
Indosat, Sakalaguna Semesta’s performance revenue and reload 
in 2015 until the year to date of May 2016 is in the top five in a 
list of around thirty distributors (cluster administrator partners) of 
Indosat in Indonesia right now. Here is an illustration of the 
revenue sales performance of PT Sakalaguna in the last three 
years: in 2013 it successfully reaches Rp 855,8 billion, in 2014 it 
reaches 856,1 billion, in 2015 the revenue performance reaches 
Rp 949,12 billion.For the performance in 2017, PT Sakalaguna 
Semesta aims to reach a spot in the top three of the performance 
reload of distributors (cluster administrator partners) of Indosat 
in Indonesia, in order to reach the performance reload, high 
performance revenue sales as well as tight and strong quality of 
the product distribution are needed so that IndosatSakalaguna’s 
performance reload can keep growing consistently with the 
minimum growth of 25% every year. In Table 1, the performance 
reload of the distributor of Indosat is explained, where, until the 
year to date of May 2016, distributor Sakalaguna Semesta is in 
the top five national distributors of Indosat list.  
 

Table 1 List of the top ten of the reload of Indosat distributors’ ytd May 2016 
 

No Name of the Indosat Distributor Amount of Reload 
1 PT. N T P ≥5 billion/day 
2 PT. P N ≥4 billion/day 
3 PT. M M S ≥3 billion/day 
4 PT. T T S ≥3 billion/day 
5 PT. Sakalaguna Semesta ≥2 billion/day 
6 PT. M P S ≥2 billion/day 
7 PT. P M S ≥2 billion/day 
8 PT. D K P P ≥2 billion/day 
9 PT. E N ≥1 billion/day 
10 PT. G ≥1 billion/day 

Source: A trustworthy person in a telecommunication operator in Indonesia 
 

R 
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        In order to reach the goal of being in the top three Indosat 
distributors, contributions from every party in the organization, 
from the leaders to the employees in the lowest levels, are 
needed. There are 430 human resources or employees of 
Sakalaguna Semesta at the end of 2015, where 360 of them are 
contract employees. There are 255 employees who are high 
school graduates and, on the average, they have the responsibility 
as the salespeople in the field (canvasser). The career path of a 

salesperson or canvasser in Sakalaguna is quite good, which is 
proven by the fact that there are sales supervisors and Branch 
Heads who start their career from the low level.  
        Details regarding the development of the number of 
employees in Sakalaguna Semesta can be seen in Table 2, which 
explains in details the number of employees, the gender as well 
as the employees’ educational backgrounds in the last 2 years. 
 

 
Table 2 The number of employees in Sakalaguna Semesta in the last 2 years. 

 

 
Source: HRD of Sakalaguna Semesta 
 
        According to Mayo (2000) as quoted by Endri (2010), 
measuring a company’s performance from the financial 
perspective is very accurate but, actually, the one that boosts the 
value of the finance is the human capital with all the knowledge, 
ideas and innovation that they have. Besides that, human capital 
is the core of a company. 
        Human resource (HR) is one of the factors that are essential 
and cannot be abolished from any organization, whether it is an 
institution or a company. HR is also the key to determine the 
development of a company. Essentially, HR takes the form of a 
person who is employed by an organization as a booster in order 
to reach the goals of the organization. According to Schermerhon 
(2005), human capital can be described as the economic value of 
HR that is related to their abilities, knowledge, ideas, innovation, 
energy and commitment.   
        As a distributor (cluster administrator partners) of Indosat, 
positive performance from the company is highly expected. The 
company performance is reflected in the employees’ 
performance productivity. The company needs to know the 
factors that can influence the employees’ performance. 
According to Mangkunegara (2011), the factors that influence 
performance achievements are ability and motivation. There has 

to be strong commitment from all the policy makers, in this case, 
it is the Sakalaguna Semesta organization, to give the best 
performance contribution, so that the trust that has been given by 
Indosat can be maximized in order to create business growth as 
well as the company’s revenue sales. Sakalaguna Semesta’s 
positive performance will become a point credit for the operator 
for more reliance that will be given in the future. 
 

II. RESEARCH METHODOLOGY 
        The research was done in Sakalaguna Semesta, Jakarta. The 
location of the research is mostly in the central office of 
Sakalaguna Semesta in Senayan residence area in Jakarta, where 
the responsible people of the organization such as the Director of 
Sales & Marketing, Director of Finance and Support as well as 
the National Sales Manager support such as HRD Manager Work 
to run the company’s organization. 
        In order to get more information regarding the company, the 
writers conducted a direct research in the central office of Emtek 
Group that supervises Sakalaguna in Menara Batavia Jakarta, 
where the President Director of Sakalaguna Semesta as the 
representative of Emtek Group works. The data collection was 
done by doing in-depth interviews with each policy maker as 

No
I Employee Status Permanent Contract Total Permanent Contract Total
II Gender 1 Male 53                  231          284    48                  297          345    

2 Women 26                  25            51      22                  63            85      
Total 79                  256          335    70                  360          430    

III Education
1 JUNIOR HIGH SCHOOL 2              2        3              3        
2 SENIOR HIGH SCHOOL 19                  190          209    16                  255          271    
3 DIPLOMA 6                    6              12      6                    8              14      
4 BACHELOR 28                  33            61      26                  31            57      
5 OTHERS -     -     

Total Male 53                  231          284    48                  297          345    
1 JUNIOR HIGH SCHOOL
2 SENIOR HIGH SCHOOL 11                  17            28      9                    45            54      
3 DIPLOMA 2                    1              3        2                    2              4        
4 BACHELOR 13                  7              20      11                  16            27      
5 OTHERS -     -     

Total Women 26                  25            51      22                  63            85      
Total 79                  256          335    70                  360          430    

2014 (December) 2015 (December)Category
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well as the operational supervisors as mentioned, who are: 
President Director of Sakalaguna, Director of Sales and 
Marketing, Director of Finance and Support, National Sales 
Manager, HRD Manager as well as Experts or Professionals who 
are considered capable of giving suggestions in the research that 
is conducted by the writers. In order to complete the research, the 
writers created AHP questionnaire and gave it to nine experts 

who are considered capable from both inside or outside 
Sakalaguna and professionals who are excellent in their fields 
who can help giving suggestions for the research. The complete 
information regarding experts’ respondents can be seen in table 3 
below. 
 

 
Table 3 List of Experts 

 
Name Title Company 

Mr Kintarwan President Director Sakalaguna Semesta 

Mr Bondan Director of Finance dan Support Sakalaguna Semesta 

Mr Utama Director of Sales and Marketing Sakalaguna Semesta 

Mr Yunus Director of HCM Sierad Produce, Tbk 

Ms Ripy Chief HR Officer Indosat Ooredoo, Tbk 

Mr Thomas Head Culture Transformation Indosat Ooredoo, Tbk 

Ms Henny Sr Branch Manager Bank Danamon, Tbk 

Ms Ade Section Head of PTSP Pemda DKI Jakarta 

Ms Dini Section Head of PTSP Pemda DKI Jakarta 

 
        There are three principles in problem solving with explicit 
logical analysis, which are hierarchy arrangement, determination 
of priority and logical consistency (Marimin, 2010). Hierarchy 
arrangement is done by identifying knowledge or information 
that is being observed. The arrangement is started from complex 
problems that are deciphered into the basic elements, these basic 
elements will be deciphered again into other sections, and so on 

hierarchically. The number of the sections is around five to nine. 
Besides indentifying important factors in the hierarchy structure 
that influences the results of a decision, we also need a way to 
decide whether those factors have the same influence to the 
results or whether some of them are very dominant while the 
other are not very influential so that they can be ignored. This is 
achieved through the determination of priority process. The data 
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Sales             
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human capital 
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Leadership and 
motivational 
support from 

Stakeholder (BOD 
of Sakalaguna)
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analysis technique in the AHP method aims to choose an 
alternative strategy that is the best and the one that experts prefer 
most through survey that has been processed and concluded, 
(Udo 2000), (Tam 2001), (Tahriri 2008) in Dachyar (2013). 
        For the results of the AHP research method in terms of 
enhancing the excellent performance of Sakalaguna, the 
hierarchical structure can be seen in Figure 1 below. 
Figure 1 Analytic hierarchy process of the research 
 
Benefits of AHP 
        In general, the benefits of the use of the AHP method can be 
summarized as follows (Ma’arif and Tanjung, 2003): 

a. Unity: AHP gives one single model that is easy to 
understand and flexible for a variety of unstructured 
problems. 

b. Complexity: combine deductive design and design based 
on system in solving problems.  

c. Interdependence: AHP can handle interdependence of the 
elements in a system dan does not enforce the linear 
thinking. 

d. Hierarchy arrangement: reflects the natural tendency of 
the mind to segment the elements of a system in various 
different levels and group similar elements in every level. 

e. Measurement: gives a scale to measure an object in the 
form of a method in order to determine the priority. 

f. Consistency: AHP tracks the logivalconsistenct of the 
considerations that are used to determine various 
priorities. 

g. Synthesis: AHP guides to an overall estimation regarding 
the good in each alternative. 

h. Bargain: AHP considers the relative priorities from 
various system factors and makes it possible for people to 
choose the best alternative based on their goals. 

i. Assessment and consensus: AHP does not enforce 
consensus, but synthensizes certain results that are 
representative from various different assessments.  

j. Process repetition: AHP makes it possible for people to 
make their definitions on a certain problem more subtle 
and revise their considerations and understanding through 
individuals. 

 

III. DISCUSSION 
        Based on the interviews results and the results of the 
questionnaire filling with various experts regarding the strategy 
arrangement to enhance the excellent performance of 
Sakalaguna, it is found that there are several indicators that are 
classified into several levels, which are the goal level, the actor 
level, the factor level as well as the strategy level. On the goal 
level there are several indicators, such as creating revenue and 
profit, achieving Indosat sales, developing the human capital 
division, as well as increasing the company’s business growth. 
On the actor level, based in the interview results, it is found that 
there are several actors that influence the strategy of the 
enhancement of the excellent performance of PT Sakalaguna 
such as the President Director as the representative of the 
Shareholders, the Director of Support and Finance, the Director 
of Sales and Marketing, PT Indosat, Tbk, Bank (financial 
institution) as well as the government. 
        There are several indicators on the factor level such as 
policy and operational support from Shareholders, leadership and 
motivational support from Stakeholders, high quality/capable 
human resources, as well as effective planning for human capital. 
There are several strategy alternatives that can be prioritized in 
enhancing the policy and operational support from Shareholders, 
leadership and motivational support from Stakeholders, high 
quality/capable human resources, as well as effective planning of 
human capital. The next stage is weighting on the priorities of 
each level by using the Analytical Hierarchy Process (AHP) 
method. 
        The results of the AHP analysis shows that on the level of 
the goal that is prioritized in the strategy to enhance the excellent 
performance of Sakalaguna company is achievingIndosat sales 
(the weight is 0,297). The goal that is the second priority is 
enhancing the company’s business growth (the weight is 0,277). 
The goals that are the third and the fourth priorities are creating 
revenue and profit (the weight is 0,240) and developing the 
human capital division (the weight is 0,187). The results of the 
weighting and priorities on the goals level in the strategy of 
enhancing the excellent performance of Sakalaguna Company 
are delivered in Table 4 below. 
 

Table 4 Weighting of the goals in the strategy of enhancing the excellent performance of Sakalaguna Company. 
 

NO GOALS WEIGHT RANK 

1 Creating revenue and profit 0.240 3 

2 AchievingIndosat sales 0.297 1 

3 Develop the human capital division 0.187 4 

4 Enhancing the company’s business growth 0.277 2 
 
        The results of the AHP analysis show that on the level of the 
actors that are prioritized in the strategy of enhancing the 
excellent performance of Sakalaguna company, the main actor 
that is prioritized is the President Director (the weight is 0,256), 
the actor that is the second priority is the Director of Sales and 

Marketing (the weight is 0,255), the actor that is the third priority 
is the Director of Support and Finance (the weight is 0,182) and 
the actor that is the fourth priority if PT Indosat,Tbk (the weight 
is 0,152). The weighting result and the priorities on the actor 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      46 
ISSN 2250-3153   

www.ijsrp.org 

level in the strategy of enhancing the excellent performance of 
Sakalaguna Company are delivered in Table 5 below. 

 

 
Table 5 The weighting of actors in the strategy of enhancing the excellent performance of Sakalaguna. 

 

NO ACTOR WEIGHT RANK 

1 President Director (representative of shareholders) 0.256 1 

2 Director of Support and Finance 0.182 3 

3 Director of Sales and Marketing 0.255 2 

4 PT Indosat, Tbk 0.152 4 

5 Bank (Financial institution) 0.083 5 

6 Government 0.073 6 
 
        The results of the AHP analysis show that the weighting on 
the level of the factors that influence the strategy of enhancing 
the excellent performance of Sakalaguna company are, the main 
factor is leadership and motivational support from Stakeholders 
(the BOD of Sakalaguna) with the weight of 0,273, the factor 
that is the second priority is the policy and operational support 
from Stakeholders (Emtek Group) with the weight of 0,255, the 
factor that is the third factor is human resources with high 

quality/competent (the weight is 0,243) as well as the factor that 
is the fourth priority which is the effective planning of human 
capital (the weight is 0,152). The results of the weighting and the 
priorities on the factor level in the strategy of enhancing the 
excellent performance of PT Sakalaguna are delivered in the 
following Table 6. 
 

 
Table 6 The weighting of the factors in the strategy of enhancing the excellent performance of Sakalaguna. 

 
NO FACTOR WEIGHT RANK 

1 Policy & operational support from Shareholders (Emtek 
Group) 0.258 2 

2 Leadership & motivational support from Stakeholders 
(the BOD of Sakalaguna) 0.273 1 

3 High quality/competent human resources 0.245 3 

4 Effective planning of human capital 0.225 4 

 
        The results of the AHP analysis show weighting on the 
strategy level that is prioritized to enhance the excellent 
performance of PT Sakalaguna which is strategy with main 
priority is investment in human capital with the weight of 0,260, 
the strategy that is the second priority is enhancement of the 
leadership quality in the branches with the weight of 0,255, the 
strategy that the third priority is training and development 

process (the weight is 0,183) as well as the strategy that is the 
fourth priority is employees’ KPI that is supported by monitoring 
system (the weight is 0,169). The results of weighting and 
priority on the strategy level in enhancing the excellent 
performance of PT Sakalaguna are delivered in the following 
Table 7. 
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Table 7 The weighting of strategy in enhancing the excellent performance of Sakalaguna. 
 

NO 
  

ALTERNATIVE/STRATEGY WEIGHT RANK 

1 
  Investment in Human Capital 0.260 1 

2 
  Acquisition Process  0.151 5 

3 
  Training and Development Process 0.183 3 

4 
  Employees’ KPI supported by monitoring system 0.169 4 

5 
  Leadership quality in the branches 0.240 2 

 
        The complete summary of the results of the weighting 
analysis using the AHP method of the strategy to enhance the 
excellent performance of the Sakalaguna Semesta Company is as 
follows. The main goal of Sakalaguna in terms of enhancing the 
excellent performance of the company is to reach Indosat sales. It 
is essential for the company to reach the Indosat sales 
considering that the company organization is currently focusing 
on selling Indosat products as the main contribution for the 
business of Sakalaguna Semesta. The most dominant or 
influential actor in reaching the excellent performance is the 
President Director of Sakalaguna Semesta, even though from the 
percentage results the number only has slight difference 
compared to the percentage number of the actor Director of Sales 
and Marketing. Both have important roles in ensuring that the 
sales of Indosat products grow and increase rapidly. 
        The main factor that is very influential in terms of reaching 
the excellent performance of the company is the importance of 
leadership and motivational support from Stakeholder (the BOD 

of Sakalaguna). The BOD’s assertive, protective, wise and 
responsible leadership will really help the company to be ready 
in facing the challenge of business competitions that are getting 
tougher and tougher. The most recommended strategy in 
enhancing the excellent performance of the company is making 
investment in human capital, which means that the human 
investment places human resources or employees as valuable 
assets of the company that must be maintained and managed well 
and responsibly. The second recommendation is enhancing the 
leadership quality of the branch head. Strong leadership in the 
branches will help the company in controlling operational 
activities, ensuring profit and the company’s business growth can 
be achieved. 
        To find out more, the weighting results can be seen in 
Figure 2 of the final AHP hierarchy of Sakalaguna Semesta. 
 
 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      48 
ISSN 2250-3153   

www.ijsrp.org 

 
Figure 2 TheFinal AHP Hierarchy of Sakalaguna Semesta 

 

IV. MANAGERIAL IMPLICATION 
        The company should make investment in human capital, 
which means placing Sakalaguna employees as assets of the 
company that are valuable which are maintained well and 
responsibly. Strong leadership and motivational support from 
Stakeholders of Sakalaguna are needed in order to ensure 
investment in human capital through the HCM division goes 
well. In order to plan the human capital precisely, the HCM 
division can have direct responsibility to the President Director 
of Sakalaguna as the highest leader of the Sakalaguna Company. 
The company must focus on achieving Indosat sales, after all 
Sakalaguna’s current business is still dominated by the selling of 
Indosat’s operator products. 
 

V. CONCLUSIONS 
        The perfect strategy that has to be done by Sakalaguna 
Semesta in order to enhance the excellent performance of the 
company is making investment in human capital which is placing 
the employees of Sakalaguna as valuable assets of the company 
that are maintained well and responsibly in enhancing the 
excellentperformance of the company. 
 

VI. SUGGESTION 
        Strong commitment as well as active contributions from the 
highest policy makers of the company in making investment in 
human capital for the development of Sakalaguna’s business is 
needed. 
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Abstract- National Standing orders for community health 
practitioners is a powerful tool in primary health care. It is a 
basic tool that makes Physicians extension possible. They 
describe typical symptoms which the patients may present and 
the way they could be managed. It was drawn up with Nigerian 
health conditions. The book was a basic tool both in the training 
of community health practitioners and the services that they 
subsequently provide to the community. The whole point of 
developing the national standing orders for community health 
practitioners is to provide a tool that will allow the physicians 
extenders to treat 10-20 times more patients. The descriptive 
survey research design was adopted for the study. The sample 
was 400 respondents randomly selected from eleven local 
Government areas in Ibadan. A self structured questionnaire was 
used for data collection. Descriptive statistics of frequency 
counts and percentages and chi-square was used to analyze the 
hypotheses and tested at 0.05 alpha level. Four variables were 
tested. Absolute schedule of drugs in the national standing orders 
calculated value was (38.97), review of national standing orders 
calculated value  was (122.183), time spent on one patient while 
using national standing orders calculated   was value (96.037), 
and client attitude/ perception towards the use of national 
standing orders calculated value was (133.499) had significant 
influence to the use of national standing orders in the treatment 
of minor ailments among community health practitioners. It is 
therefore recommended that national standing orders   should be 
reviewed regularly with current health challenges in the country. 
 
Index Terms- National Standing orders, minor ailments, 
Community health practitioners. 
 

I. INTRODUCTION 
ational Standing orders for community health practitioners 
is a powerful tool in primary health care. It is a basic tool 

that makes Physicians extension possible. Standing orders are 
instruction sheets written by a group of physicians and Nurses at 
the institute of child health of the college of medicine, University 
of Lagos in 1974. They are protocols rather than standing orders 
because they describe typical symptoms with which the patient 
present and the way in which the patients may be managed, but 
the original name ‘’standing orders’’ has survived [Ekunwe, 
1984]. National standing orders for community health 
practitioners were drawn up with Nigerian conditions in mind. 
The book was a basic tool both in the training of community 
health practitioners and the services that they subsequently 

provide to the community. The whole point of developing the 
national standing orders for community health practitioners is to 
provide a tool that will allow the physicians extenders to treat 10-
20 times more patients (Ojo,2004). The national standing orders 
for community practitioners are very comprehensive, and the 
care provided by the users is of high quality and they should be 
adhered to it, unless there is a valid medical reason to deviate 
from them [Federal Ministry of Health and National Primary 
Health Care Development Agency,1995]. According to Sanwo 
[2007] the national standing orders is very necessary in primary 
health care because when used appropriately: there will be better 
coverage of population with good health care, improved standard 
care for all Nigerians, promote good health and enhance quality 
of life and thus elongate life span and remove trial and error in 
client’s management.   
          Eniolorunda [2004] observed that for many decades, 
emphasis was on curative medicine and very little was said on 
preventive, this limited health care to urban areas, because these 
were the places one could find tertiary hospitals with qualified 
health practitioners. The best that could be found in the rural 
areas were probably dispensaries and of course, they were 
deficient of health personnel and even when they were available 
health care was too expensive that those that could not afford it 
died of preventable diseases. Therefore, as a follow up on this, in 
1978 at the joint WHO/UNICEF conference in ALMA ATA, the 
Governments of 134 countries endorsed the concept of primary 
health care [PHC] as the way to ‘’Health for all by year 2000 
(Olise,2007). Nigeria, like other countries which are member of 
World health Organisation saw the need to try an alternative 
approach to health care delivery in view of the fact that health 
care were judged to be unsatisfactory and demands of the public 
as reflected by the low state of health of the population. Primary 
health care was therefore adopted as an alternative approach and 
launched in Nigeria in 1986 [Federal Ministry of Health,1993].  
The goal of PHC is to wipe out the mal-distribution of health 
resources and services by bringing health care if possible to the 
door steps of every individual (WHO,1996). The adoption of 
primary health care in Nigeria brought about perspective shift in 
the orientation of the health programmes from curative to 
preventive care. The goal of the policy is to enable all Nigerians 
to achieve socially and economically productive lives, while the 
cornerstone of this policy is primary health care [Eniolorunda, 
2004].With the adoption of PHC; it became more apparent that 
some health workers with polyvalent training would be relevant 
for its implementation. This was a great vacuum which created in 
the staffing of the numerous health facilities that were 

N 
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established. Then,  categories of  health workers were identified 
and trained for the purpose called community health 
workers/practitioners, these cadres were Junior community 
health workers (JCHEW), Community health extension workers 
(CHEW) and Community health officers (CHO).The category of 
these health workers are significant in the management of 
primary health care services because primary health care 
facilities such as maternities and dispensaries, health clinics, 
health post and comprehensive health centres cannot operate 
meaningful except they are staffed with reasonable adequate 
number of qualified health personnel [Ogundeji,2002].These 
health workers were properly groomed when Nigeria like most 
developing counties observed that the past health care system 
had been unsatisfactory and human resources were inadequate 
and mal-distributed especially to the disadvantage of most 
Nigerians who live in the rural areas. Besides, most of the health 
problems causing pains and deaths needed simple methods, 
procedures and equipments for their prevention and early 
treatment [Iragunima, 2006].                 
       Some years back Nigeria health system performance was 
ranked 187th among 191 member states with high rate of child 
mortality rate [under5 years] of 198 per 1000 live birth and 
maternal mortality rate in Nigeria is estimated to be 800 per 
100,000 live birth [NPHCDA,2011].As a result of the enormous 
problem, a stakeholders of PHC convened to address the issues 
and a technical committee was set up to develop a  strategic plan 
to revitalize primary health care in Nigeria, and they resolved 
and recommended that community health workers who are 
purposely trained for community health services are not working 
according to stipulated guidelines [Non usage of national 
standing orders while treating their clients] and there was 
overlapping or blurring of role and responsibilities among other 
health workers and they recommended for replacement of the 
cadres (National Primary Health Care Development 
Agency,2004).This study therefore examined the use of national 
standing orders in the treatment of minor ailments among 
community health practitioners in Ibadan municipality. 
 

II. HYPOTHESES 
1. Absolute schedule of drugs will not be a significant 

determinant for the use of National standing orders in 
the treatment of minor ailments among Community 
health practitioners in Ibadan municipality. 

2. Review of National standing orders will not be a 
significant determinant for it use while attending to 
minor ailments among Community health practitioners 
in Ibadan municipality. 

3. Time spent on one client will not be a significant 
determinant for the use of National standing orders in 
the treatment of minor ailments among Community 
health practitioners in Ibadan municipality. 

4. Client attitude/perception will not be a significant 
determinant for the use of National standing orders in 
the treatment of minor ailments among Community 
health practitioners in Ibadan municipality. 

 
 

III. METHODOLOGY 
          The descriptive survey research was employed to 
investigate the use of National standing orders in the treatment of 
minor ailments among community health practitioners in Ibadan 
municipality. Proportionate stratified random sampling technique 
was used to select 400 respondents which were 60% of total 
population of community health practitioners working with the 
eleven local government areas in Ibadan municipality. The 
respondents were selected from ten primary health care facilities 
in each of eleven local government areas in Ibadan municipality. 
The selected respondents are 36 Junior Community health 
extension workers, 284 Community health extension workers and 
80 Community health officers were selected. Simple random 
sampling technique was used to give each of the respondents in 
the chosen health facilities an equal and independent chance of 
being included in the study. 
          The instrument for data collection in the study was a self 
developed and validated questionnaire. The socio-demographic 
characteristics of the respondents covered in section A include; 
age, sex, professional cadre and income per month of the 
respondents. Section B was used to elicit information on 
independent variable of absolute schedule of drugs, review of 
national standing orders, time spent on one client and client’s 
attitude / perception. The responses in sections B were 
constructed in a 4-point modified Likert format of Strongly 
Agree (SA), Agree (A), Disagree (D) and Strongly Disagree 
(SD).The instrument was validated through expert review, which 
in turn helped to remove ambiguities and item construction 
problems. The data generated through pre-testing of the 
instrument were then subjected to factor analysis. A cronbach 
alpha method was used to test the internal consistency of 
questionnaire which yielded reliability values of 0.86. In totality, 
fifteen (15) items that met with 0.40 as criterion for retention of 
items were retained in the questionnaire. The data collected were 
analyzed using descriptive statistics of frequency counts and chi-
square (X2) analysis to test the hypotheses at 0.05alpha level.  
 

IV. RESULT 
Table 1: Socio-demographic characteristics of the 

respondents 
Variable Frequency Percent (%) 
Age (years): 
20- 30 years 
31-40 years 
41- 50 years 
51 years and above 

 
69 
166 
128 
37 

 
17.3 
41.5 
32.0 
9.2 

Total 400 100.0 
Sex: 
Male 
Female 

 
107 
293 

 
26.7 
73.3 

Total 400 100 
Professional cadre 
JCHEW 
CHEW 
CHO 

 
36 
284 
80 

 
9.0 
71.0 
20.0 

Total 400 100 
Income per month   
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#35,000- #45,000 
#50,500- #60,000 
#61,500- #80,000 
#90,000 and above 

31 
82 
139 
148 

7.8 
20.5 
34.8 
37 

Total 400 100 
 
Test of Hypotheses 

 
          Hypothesis1: Absolute schedule of drugs will not be a 
significant determinant for the use of National standing orders in 
the treatment of minor ailments among Community health 
practitioners in Ibadan municipality. 
 

 
Table 2: Absolute schedule of drugs in the national standing orders 

 
  Absolute schedule of drugs in the national standing orders X2 Crit X2cal Df P 
 SD D A SA TOTAL     
Q1 43 (10.8%) 72 (18.0%) 136 

(34.0%) 
149 
(37.3%) 

400 (100.0%) 

16.9 38.968 9 .000 

Q2 51 (12.8%) 108 
(27.0%) 

146 
(36.5%) 

95 (23.3%) 400 (100.0%) 

Q3 24 (6.0%) 84 (21.0%) 174 
(43.5%) 

118 
(29.5%) 

400 (100.0%) 

Q4 55 (13.8%) 82 (20.5%) 148 
(37.0%) 

115 
(28.8%) 

400 (100.0%) 

Total 173 
(10.8%) 

346 
(21.6%) 

604 
(37.8%) 

477 
(29.8%) 

1600 
(100.0%) 

 
          Table 2 showed that the calculated value of 38.97 is higher 
than critical value of 16.9 and 9 degree of freedom at 0.05 level 
of significance. This implies that absolute schedule of drugs  in 
the national standing orders was a significant determinant 
towards it use while attending to minor ailments among 
community health practitioners in Ibadan municipality. The null 
hypothesis was therefore rejected. This study corroborates the 
findings of Ogundeji (2002) who reported that drugs play limited 
role in protecting, maintaining and restoring health, yet, the 

production, marketing, storage, distribution, selection, 
purchasing and utilisation for health reasons, still constitute one 
of the biggest business in the world particularly Nigeria, at the 
same time, drugs needed for common diseases were constantly 
out of stock. 
          Hypothesis 2: Review of National standing orders will not 
be a significant determinant for it use while attending to minor 
ailments among Community health practitioners in Ibadan 
municipality. 

 
Table 3:   Review of National standing Orders 

 
 Review of National standing Orders X2 Crit X2cal Df P 
 SD D A SA TOTAL     
Q1 57 (14.3%) 92 (23.0%) 125 

(31.3%) 
126 
(31.5%) 

400 (100.0%) 

21.0 122.183 12 .000 

Q2 27 (6.8%) 100 
(25.0%) 

179 
(44.8%) 

94 (23.5%) 400 (100.0%) 

Q3 35 (8.8%) 102 
(25.5%) 

168 
(42.0%) 

95 (23.8%) 400 (100.0%) 

Q4 16 (4.0%) 44 (11.0%) 190 
(47.5%) 

150 
(37.5%) 

400 (100.0%) 

Q5 72 (18.0%) 96 (24.0%) 151 
(37.8%) 

81 (20.3%) 400 (100.0%) 

Total 207 
(10.4%) 

434 
(21.7%) 

813 
(40.7%) 

546 
(27.3%) 

2000 
(100.0%) 

  
          As shown in table 3 the calculated value of 122.183 is 
higher than the chi-square critical value of 21.0, degree of 
freedom is 12 at 0.05 alpha level. This implies that the review of 
National standing orders was a significant determinant towards it 
use while attending to minor ailments among community health 
practitioners in Ibadan municipality. The null hypothesis was 
therefore rejected. This study is in agreement with Federal 
Ministry of Health (1995) which observed that disadvantage of 

the national standing orders include the fact that national 
standing orders are difficulty to prepare as the doctors must know 
the diseases that are likely to occur in a particular area and the 
epidemiology in a population. The instructions cannot be 
prepared at one sitting as they must be written clearly and 
carefully. It is not possible to cover all situations but omissions 
can be kept to a minimum by having a team of doctors to write 
the orders. 
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          Hypothesis 3: Time spent on one client will not be a 
significant determinant for the use of National standing orders in 

the treatment of minor ailments among Community health 
practitioners in Ibadan municipality.

 
 

Table 4: Time spent on one client while using national standing  orders 
 

 Time spent on one client while using national standing orders X2 Crit X2cal Df P 
 SD D A SA TOTAL     
Q1 16 (4.0%) 71 

(17.8%) 
152 
(38.0%) 

161 
(40.3%) 

400 (100.0%) 

12.6 96.037 6 .000 Q2 58 (14.5%) 119 
(29.8%) 

145 
(36.3%) 

78 
(19.5%) 

400 (100.0%) 

Q3 26 (6.5%) 57 
(14.3%) 

203 
(50.8%) 

114 
(28.5%) 

400 (100.0%) 

Total 100 (8.3%) 247 
(20.6%) 

500 
(41.7%) 

353 
(29.4%) 

1200 
(100.0%) 

    

  
          As shown in table 4 the calculated value of 96.037 is 
higher than the chi-square critical value of 12.6, degree of 
freedom is 6 at 0.05 alpha level. This implies that time spent on 
one client was a significant determinant towards the usage of 
national standing orders among community health practitioners 
in Ibadan municipality. The null hypothesis was therefore 
rejected. This study is in line with the assertion of Sanwo (2007) 
that the physicians who are primarily trained to diagnose and 
treat patients are in short supply (about ratio 1 medical doctor to 
6000 population) are not enough to cover all the primary health 

care facilities and national standing orders authorise the 
community health workers to manage conditions that were to be 
managed by physicians thus reducing pressure on the physician’s 
time and have more time to spend on serious and complicated 
cases. 
          Hypothesis 4: Client attitude/perception will not be a 
significant determinant for the use of National standing orders in 
the treatment of minor ailments among Community health 
practitioners in Ibadan municipality. 

 
Table 5: Client’s attitude/perception towards the use of national standing orders 

 
 Client attitude/perception towards the use of national standing X2 Crit X2cal Df P 
 SD D A SA TOTAL     
Q1 17 (4.3%) 56 (14.0%) 180 

(45.0%) 
147 
(36.8%) 

400 (100.0%) 

12.6 133.496 6 .000 Q2 20 (5.0%) 47 (11.8%) 213 
(55.3%) 

120 
(30.0%) 

400 (100.0%) 

Q3 38 (9.5%) 150 
(37.5%) 

151 
(37.8%) 

61 (15.3%) 400 (100.0%) 

Total 75 (6.3%) 253 
(21.1%) 

544 
(45.3%) 

328 
(27.3%) 

1200 
(100.0%) 

    

 
          Table 5 showed that the calculated value of 133.496 is 
higher than the chi-square critical value of 12.6, degree of 
freedom is 6 at 0.05 alpha level. This implies that the client 
attitude/perception was a significant determinant towards the 
usage of national standing orders among community health 
practitioners in Ibadan municipality. The null hypothesis was 
therefore rejected. This study is in agreement with Ogundeji 
(2002) who reported that many factors are identified as militating 
problems for non patronage of health facilities in rural 
communities and such factors include ignorance, poor level of 
education, taboos and superstition. 
 

V. CONCLUSION AND RECOMMENDATIONS 
          National Standing orders for community health 
practitioners is a basic tool that makes Physician extension 
possible, and allow the users to function and act accordingly in 

the treatment of minor ailments at primary health care level 
which is the first level of health care delivery in Nigeria. 
Therefore, it should be reviewed regularly as it was planned, 
while the interval of the review should be within five years with 
good orientation on its advantages to the populace. 
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Abstract- Security in secondary schools is a growing concern in 
Nigeria. The cases of student unrests have been on the rise 
especially over the recent years that the country is facing security 
challenges owing to insurgency in the north eastern part of the 
country.This paper focuses the role of ICT ansearly warning 
security system for schools. The introduction of ICTs into many 
aspects of everyday life has led to the development of the 
modern concept of the information society. This paper seeks to 
highlight the state of insecurity in the country, and the role of 
Information and Communication Technology (ICT) in the 
development of an early warning security system in tackling 
these security challenges, The application of Information and 
Communications Technology in the development of an early 
warning system, Actors in the security system,School Security 
and Surveillance, ICT as tools to tackle security challenges in 
Nigeria.And finally make recommendations on the use of ICT 
and EWS in combating insurgency in schools within the north 
eastern part of Nigeria.  
 
Index Terms- School Security, Insurgency, RFID, Early 
Warning System, ICT,   
 

I. INTRODUCTION 
ecurity and Crime are major issues at all levels, globally, 
regionally and nationally. The Institute for Economics and 

Peace (IEP) compiled a Global Peace Index (GPI) for year 2014 
with data collated by the Economist Intelligence Unit (EIU). The 
GPI is an attempt to measure the relative position of nations' and 
regions' peacefulness, factors examined include; levels of 
violence and crime within the country and external relations such 
as military expenditure and wars. The GPI ranks 162 countries, 
covering 99.6% of the world’s population. Disturbingly, Nigeria 
ranked 151 out of 162 countries (Global Peace Index, 2014). The 
current security challenges’ facing the nation is deeply embedded 
in its socio-political and economic institutions over the years. 
Schools owners and organizations must understand the physical-
security challenges with an aim of mitigating them in order to 
enhance protection of students and business assets. Physical 
security is that part of security concerned with physical measures 
designed to safeguard students; to prevent unauthorized access to 
equipment, installations, material, and documents; and to 
safeguard against espionage, sabotage, damage, and theft 
(Department of Army, 2001) 
        The heartless, incessant attacks on Schools should serve as a 
tipping point for school security policy restructuring. School 

shootings are a rare but terrifying occurrence and the 
sensationalized media accounts that follow create significant 
angst in many communities. Most parents trust the education 
enterprise to teach their children in a safe environment. A 
comparative study of member states of European Union found 
out that the rate of insecurity in schools had risen sharply in the 
past decades by as much as 50-100%. (Hughes, 2004). The 
situation is not different in Africa. In Lesotho, cases of students 
carrying weapons, assaulting and bullying each other were 
reported (Brener, Lowry and Barrios 2005). On April 14th, 2014, 
boko haram militants kidnaped more than 250 school girls from 
Chibok in Nigeria’s North-Eastern Borno State. In Maiduguri 
Borno State capital of Nigeria all secondary schools were shut 
down for two years while in in some part of Yobe and Adamawa 
State schools were also shut down for more than two academic 
sessions as a result of insecurity and insurgency.). 
        The existing security frameworks and practices in many of 
Nigeria’s schools are not designed to defend against the threat 
posed by an armed intruder ( Wargo 2004). There is lack of 
smart security system in many schools and organizations to 
secured critical assets. Most schools in Nigeria uses an array of 
human quads positioned at the gates, bugler proof door and 
windows, and perimeter wall. Human guards are charged with 
the responsibility of checking staffs, visitors and student before 
entry into the school compound, registering and issuance of gate 
pass, maintaining surveillance along the school perimeter fence 
and in the compound.  
        Provision of security, early warnings and quality of 
detection by human security guards is not effective. Human 
security guards have no stored log rather depend on their 
subjective memory. Social prejudices make security staffs 
vulnerable thus fearing to stop and inspect certain groups of 
people during regular operations. 
        This climate of insecurity has seriously retarded, and in 
places even stopped, the crucial task of educating Nigerian 
children. Looking at the situation in the north-eastern part of the 
country, where a new rash of suicide bombing and targeting of 
teachers and schools has directly put schools in the line of fire, 
insecurity has cast an even more serious pall. Yet it is impossible 
to gauge the exact impact of insecurity on education because no 
one including the government and the United Nations has a 
comprehensive view of the schools and other educational setting 
in the area affected by insurgency at any given moment except 
the case of the Chibok school girls on April 14, 2014 that 
attracted national and international interest.The security systems 
in mostNigeria schools are not integrated rather function as 

S 
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individual entities and as a result lack the desired intelligence to 
deal with emerging security issues.  
        If urgent steps are not taken to address this ugly trend, it 
will negatively affect all indices of development and the quest for 
the Millennium Development goal for 2020. 
        Early warning is a major element of disaster risk reduction. 
It helps prevent loss of life and reduces the potential economic 
impact of disasters. To be effective, early warning systems need 
to actively involve the communities at risk, facilitate public 
education and awareness; communicate and disseminate 
warnings and messages, and ensure there is a constant state of 
preparedness. Early warning reveals that these systems have 
generally been effective in alerting countries and donors to 
impending food crises in the context of seasonal droughts. 
However, exceptions suggest that inadequate early warning 
analysis, together with poor communication and coordination; 
have often contributed to acute food security, emergencies that 
could have been prevented (Joseph, 2010). 
        The purpose of early warning systems is to detect, forecast 
and when necessary issue alerts related to impeding hazard 
events. In order to fulfill a risk reduction function, however, 
early warning needs to be supported by information about the 
actual and potential risks that a hazard poses, as well as the 
measures people can take to prepare for and mitigate its adverse 
impact. Early warning information needs to be communicated in 
such a way that facilitates decision making and timely action of 
response organization and vulnerable groups (UNEP, 2012) 
 
The Origin of Insurgent Group in North Eastern Nigeria 
        Currently the nation is witnessing high spate of insecurity 
especially in the north eastern Nigeria by a group of insurgent 
called: The Jama’atuAhlus-SunnahliddaAwatiWal-Jihad 
popularly known as Boko Haram. This group was founded in 
2001 in ‘Maiduguri’ the capital city of Borno State north eastern 
Nigeria by Mohammed Yusuf the pioneer leader and originator 
of Boko Haram group. The name Boko Haram is a Hausa 
statement, which upon translated into English mean “Western 
education is forbidden”. This group is opposed to everything that 
have link to Western education; its ideologies, and systems. 
Additionally, “Boko” in Hausa language means western 
education, and “Haram” is an Arabic language which means 
“forbidden”. Boko Haram group opposes western education and 
also western culture. In 2004, it moved to Yobe State where it set 
up a base. This base was used to attack nearby police outposts, 
burning schools with a vow that the war will continue as long as 
the political andeducational system was not changed. The Boko 
haram group want the Sharia Law to be applied all over the 
country and this will be difficult for the government of Nigeria to 
comply with. They vowed that they would rather have a separate 
Islamic state carved out of Nigeria where they can practice their 
religion unhindered. The Federal Government of Nigeria saw 
these demands as unacceptable, senseless, and as a traits to 
national stability, peace and harmony in the country, quickly 
deployed the Nigerian Police to the trouble area. Certainly, in an 
attempt to dislodge the group of its remote settlement, 
Mohammed Yusuf the leader of the Boko Haram group was 
arrested and later passes away in the custody in 2009. Adeyemi 
(2014) stated that from that 2009 year, and following the 
assumption of a new leadership headed by AbubakarShekau, the 

insurgent group has continue to unlashed violence and began 
what can best be described as the “soft target” capturing of 
border towns close to the Republic of Cameroon, Chad and 
Niger, killing un armed patriotic civilian population of north 
eastern states in Nigeria, forcefully abduction of girls of school 
age, kidnaping of women, frequent suicide bombing and sporadic 
shooting in public places. 
 

II. SCHOOL SECURITY AND SURVEILLANCE 
        Security is the degree of resistance to, or protection from, 
harm. It applies to any vulnerable and valuable asset, such as a 
person, dwelling, community, nation, or organization.The use of 
security and surveillance programs and practices represent only 
one of the many strategies schools use to prevent crime and 
promote safety. Schools around the country use a wide variety of 
strategies to enhance physical security (Trump, 1998) including 
school-based security guards or police officers, metal detectors, 
surveillance cameras, locker searches, limiting access to the 
school building (e.g., locked doors, fences, etc.), increased 
lighting, duress alarms, student, staff and visitor ID badges, 
visitor sign-in/out procedures, and marking school property for 
inventory control, just to name a few. 
        The following section provides a description of three 
different studies that examined the prevalence of security 
activities in U.S. schools. These studies used different samples, 
sampling techniques, and survey items in their research and 
therefore are not comparable to one another. The information 
provided in this section is intended for general descriptive 
purposes to illustrate the various types of security activities used 
in schools and the various methods individual researchers have 
used to examine the levels and types of school security use; it is 
not meant for the cross-study comparison of percentages of 
specific security activities used by schools. 
         Whether security activities actually reduce student fear and 
improve school safety or have the opposite effect has yet to be 
determined. Research on the effectiveness of security strategies 
in meeting their goals and resulting in safer schools is sparse. 
Only a handful of studies have attempted to evaluate the effects 
of security technology in reducing school crime or fear of crime. 
Ginsberg and Loffredo (1993) conducted a study of a 
representative sample of New York City public high school 
students in schools with and without hand-held metal detectors. 
Using self-report surveys, they found that students in schools 
with and without metal detectors were equally likely to report 
having been threatened or involved in a physical fight at or away 
from school. When examining the prevalence of weapons-
carrying in school, differences did emerge between the two 
groups of students. Students in schools with metal detectors were 
half as likely to report carrying a weapon inside the school 
building (7.8% vs. 13.6%) or going to and from school (7.7% vs. 
15.2%) as students in schools without metal detectors (Ginsberg 
and Loffredo, 1993). There were no differences, however, 
between the two groups in self-reported weapons-carrying in 
settings other than the school (Ginsberg and Loffredo, 1993).  
 
Actors in the security systems 
         Security system requires a wide range of actors and their 
roles, responsibilities and actions must be defined in a way that is 
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compatible with the establishment of sound democratic 
governance, principles, transparency, and the rule of laws. The 
following are the actors in the security system of a nation:  

(i)  Core security actors: Armed forces, Police, 
Paramilitary forces, presidential guards, military 
and civilian intelligence and security services, 
custom authorities, civil defence etc. 

(ii)   Security management and oversight bodies: Executives 
institutions of national government, national 
security advisory bodies, legislature and legislative 
select committees, ministries of defence, internal 
affairs, foreign affairs, traditional authorities and 
local authorities, financial management bodies such 
as ministries, budget offices, financial audit and 
planning units and chief security officers e.g 
civilian review boards, public complaints 
commissions.  

(iii)  Justice and law enforcement institutions: Judiciary, 
justice ministries, prisons, criminal investigation 
and prosecution services, human rights 
commissions, customary and traditional justice 
systems. 

(iv)   Non statutory security forces: Private security 
companies, political party militias, private armies 
and body guards units (Snow, 1987). 

 

III. ROLE OF ICT AND EARLY WARNING SECURITY SYSTEM 
        The United Nations proposed an early warning ICT security 
system for North east Nigeria as part of fighting insurgency and 
reporting any suspicious person before any attack could be 
carried out by terrorists. The UN says it will set up “ICT-based 
Early Warning Systems’’ in Borno and other states in the North 
East to ensure rapid response to activities of Boko Haram. 
DrDaoudaToure, the UN Resident Co-ordinator, pointed that, at 
the ongoing screening of Boko Haram victims for a one-year 
skills acquisition programme. He said the project would also 
enable victims of Boko Haram to access help promptly. Toure 
said the ICT-based system, when installed, would allow people 
to send real-time incidents which pose threats to the society to a 
central control room through imaging, SMS and e-mail. The UN 
official said the information would then be retrieved, analysed 
and responded to within minutes. “Part of the programmes we 
(UNDP) are planning for Borno and the North East is to have the 
ICT-based Early Warning System. “ICT early warning system is 
a system that is ICT-based like it is called. “You can send SMS 
to that system, you can send video imaging to that system, you 
can take your photograph and send to that system and it will be 
there. “So, people will be able to see and analyse. “Toure, 
represented by Matthew Alao, UNDP’s Conflict Prevention and 
Peace Building Analyst, said to win the war against insurgents, 
people must be actively involved in the provision of intelligence. 
He said people must be given the opportunity to report suspected 
activities anonymously, in order to remove the fear of being 
identified. The UN official noted the concerns about false alerts, 
but pointed out that cases of false alerts were negligible while 
genuine ones were usually much more. “You have to evolve an 
initiative that will give people opportunity to report incidences of 

conflict and violence or incidences that can resort into violence 
or activities of this Boko Haram insurgency. “So that’s why we 
want to set up an ICT-based early warning early response 
system. “As long as you have the code, the SMS short code, the 
e-mail, all the necessary information you need to have to send to 
the server, the control staff will retrieve it. “The operation staff 
will also act on it by sending such messages or alerts to the 
nearest police post or the nearest security post to go and bust 
such conflict or crisis that is brewing. “It’s a unique one, because 
all that is required is government commitment at the highest level 
of the Security Council of the state. “Anything like this, because 
of the hierarchical nature of security agencies, somebody must 
give directive, not individuals. (Vanguard,2015) 
        In the past, Nigeria law enforcement agents were at least 
able to contain some of the security challenges they were faced 
with. The situation today is totally different with the availability 
of Internet-based data-exchange applications. While in the past, 
law enforcement was confronted with mostly physical and 
traditional paper-based evidence and reports, today the vast 
majority of discovered material is digital.Information and 
Communication Technology is defined as technology that will 
facilitate communication and the processing and transition of 
information by electronic means (Adelekan, 2008). Bamiro 
(2011) defined ICT as the use of electronic devices for sending-
out, storing and receiving information. Information and 
communications technology is an umbrella that involves any 
communication application or device, encompassing; television, 
radio, satellite systems, cellular phones, computer hardware and 
software. According to Aliyu (2007) information and 
communication technology is the use of computers and other 
electronic equipment for storing, analysing and sending out 
information that are necessary for the purpose of acquiring and 
sending out information, ideas, skills, knowledge, attitude, 
beliefs and feeling with the aim of bringing about particular 
changes in an individual. Information is the fact about a person, 
group, event, situation, company, country (Adelekan ,2008). 
Communication is the process of passing information from one 
person or group to one another. When the communication 
process makes use of devices and systems which transmit 
electronic or optical signals over long distances, it is more 
appropriately referred to as telecommunications. The methods 
and devices used in gathering information and communicating it 
are all included in the ICT. The ICT process has changed social 
relationships between mankind for the better, so it is applicable 
to security. 
         The pervasiveness of ICT has brought about rapid 
technological, social, political and economic transformation, 
which eventuated in a network society organized around ICT 
(Yusuf, 2005). 

 It provides real opportunities for security 
personnel’s. 

   It strengthens and provides opportunities 
for connection among the countries of the 
world.  

  ICT provides opportunities for security 
personnels to communicate one another 
through e-mail, SMS, radio phone,  web 
.etc so as to provide information 
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concerning security situation in the 
country. 

   It also provides quicker and easier access 
to more extensive current information that 
can be used to carry out security 
operations.  

  It provides security operatives with a 
steady avenue for the dissemination of 
security reports and findings. 

 
        The use of ICT‘s to combat Nigeria’s school security 
problems represent an important area for harmonization and 
collaboration amongst various Government bodies and security 
agencies in the country. Crime and security issues are borderless 
and it must be recognized that as a country with multiple ethnic 
and religious groups, these issues require cooperation in 
technology deployment, human capacity building in the use of 
ICTs and financial resources. 
 

IV. ICT AS A TOOL TO TACKLE SECURITY 
CHALLENGES IN NIGERIA 

        Security threats, concerns and other challenges in the 
country are multi-dimensional in nature and scope. Traditionally, 
crime and security establishments throughout Nigeria have 
operated largely bureaucratic, paper based an institution which 
has stifled the process of information sharing, it is therefore 
important to recognize that the traditional ways of meeting the 
challenges need to be expanded to encompass new non-
traditional threats. The use of ICT is slowly emerging as one 
response to critical issues faced in the country. As such there are 
a number ICT implementations beginning to take shape in 
response to incidents that have affected the country which will 
lay the foundation for further evaluation of regulatory 
mechanisms for handling crimes in the country some of them 
include: Automated Fingerprinting Information Systems (AFIS) 
e.g. the introduction of the fingerprint authentication system 
during JAMB examination registration and election process, 
Mobile Banking, Global System for Mobile Communication in 
almost all parts of the country, Use of Geographic Information 
Systems, e-commerce etc. Also, various sectors of the crime and 
security forces have been moving toward the implementation and 
use of ICT technology such as the Public Security 
Communications System (PSCS) to install CCTV cameras in 
Lagos and Abuja, to monitor crimes and address criminality in 
order to assist the police their efforts (Emma, 2013). However, 
there is a question/problem of the sustainability of these ICT 
interventions /projects after their introduction. As most of the 
qualified ICT professionals who can handle them prefer to 
migrate to more developed countries. 
        Automatic Identification and Data Capture (AIDC) refers to 
the methods of automatically identifying objects, collecting data 
about them, and entering that data directly into computer systems 
(i.e. without human involvement) Wen (2010).  Identification of 
persons is always important in places like Airports, railway 
stations, theatres, School environment etc. Identification can be 
made automatic using Auto-identification. There are various 
methods for auto-identification. Radio frequency identification 
(RFID) is a wireless technology that can be used to develop the 

access control system. The literature has revealed the use of this 
technology to automate various processes ranging from industrial 
sector to home control ( Winet- ael, 2009).  Yan (2009) has 
reported the use of RFID technology to automate sight spot ticket 
management system. The system hardware consists of RFID 
electronic tickets, RFID readers, computer terminals, optical 
networks, computer servers and site controllers. Electronic ticket 
contains the S-DES encrypted form of data including scenic 
region number, scenic spot number, ticket type, ticket date, site 
number, serial number and check bit. The RFID reader at the site 
reads the data inside the e-ticket and transmits it to the computer 
terminal and servers though the network. The data is decrypted at 
the terminal and its authenticity is verified. The site controller 
then allows the right tourist to enter the spot.  
        Automatic identification and access control system has 
become necessary to overcome the security threats faced by 
many schools and organizations in North-East Nigerian due to 
insurgency. By installing the system at the entrance will only 
allow the authorized persons to enter the organization. The 
system can also be installed at various points inside the 
organization to track the person’s movement and to restrict their 
access to sensitive areas in the organization. In such a way, 
suspicious persons can be caught which will surely improve the 
security level and early warning in the organization. 
 
Contribution to Knowledge 

 The study has drawn the attention of North Eastern 
governors forum and the federal government to see and 
response to the security challenges faced by schools in 
their region. 

 The study has drawn the attention of the government to 
understand that human security guard is not enough to 
provide adequate security to students in north eastern 
Nigeria. 

 The study has also outline the need to develop and 
install   ICT Early Warning System to inform and alert 
security agencies of anything suspicious. 

 The study also provide vital information to other 
researcher who will like to conduct study on school 
security in north eastern Nigeria. 

 

V. CONCLUSION 
        Insecurity in the north eastern part of Nigeria has displaced 
over one million children and has deprived them basic education 
(NEMA 2016). It has also become a threat to the entire country. 
The book haram insurgency in  north eastern Nigeria as slow 
down the nation ability of achieving the Millennium 
Development Goals Project (MDGs) Education for all, and as 
well as Nigerian Vision 2020 program. With the development of 
ICT EWS in school environment, it will help to curtain some of 
the insecurity problem and provide a safe learning environment. 
Fatherly, the current joint Tax Force (JTF) by the Nigeria 
government and African union to end insurgency have recorded a 
tremendous success under the lead administration of President 
MohammaduBuhari, however we concluded that ICT has also 
played a vital role in the fight against insurgency and should be 
fully supported in school security. 
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Recommendations 
It is recommended that  

 The federal government should install Early 
warning ICT systems in schools in north east 
region of Nigeria to provide security and safety 
of students and staff. 

 The federal government should implement the 
use of RFID security based system to identify 
intruders and terrorist outside and inside the 
school premises. 

 The federal government should show higher 
commitment in equipping the armed forces with 
ICT security system in mobilizing them to north 
eastern Nigeria for providing security in 
schools. 

 The federal government should pay more 
attention to founding of ICT, so that it can be of 
greater help tools in monitoring security system 

 The federal government  should properly make 
use of ICT in providing security for schools. 

 The school host community people should be 
encourage to support school on security issues 
as  to disseminate information to the security 
forces via ICT. 
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Abstract-Mid-Day Meal Scheme (MDMS) is the World largest school feeding programme in the nation. It has been reported 

that MDMS has catered to the nutritional needs of school children in both rural and urban areas. The present study was, 

therefore, an attempt to evaluate the nutritional contribution of MDM norms at Upper primary Classes. For the purpose, sixty 

school children in the age group 10-12 years were randomly selected with equal number from both Girls and Boys schools. It 

was observed that a cyclic menu for six days provided by mid- Day Meal Cell was uniformly followed by both schools. The 

data revealed that Aloo Sabji with Poori was the most liked meal (45%) followed by Sambhar Rice (35%), Poori Chole (30%), 

Khadi Rice (30%) and Rice Chole (29%). The least preferred meal was Halwa with Black Chana (26%). The Mid day meal was 

found to be a substitute rather than a supplement for the home meal. The energy and protein content of six days menu varied 

from 350-386 Kcal and 10.9- 11.9 g protein per day which was below the recommended norms of 750 Kcal and 20 g protein. 

Attempts were made to replicate MDMs recipes at Institute to compute their nutritive contribution. These recipes were 

modified to include 75g seasonal vegetables (including GLVs), increasing pulses to 30g and also adding 10g soyabean 

(granules/ flour) to meet suggested protein norm (20g). Cereal amount was kept as 75g as consuming 150g was not possible by 

the children.  

 

The findings suggested to increase the amount of fat, green leafy vegetables and vitamin C rich fruits to improve the calorie and 

micronutrient contribution of mid- day meal. Teachers and parents felt MDMP had a positive impact on health, attendance but 

demanded better quality cereals, inclusion of fruits/milk while some felt that safe water supply/ proper toilet facilities was more 

important. None knew about the source of supply of MDMs. 

 

Index terms- MDM: Mid-Day Meal, GLVs: Green Leafy Vegetables. 
. 

 

 

I. INTRODUCTION 

Mid-Day meal programme is a promising strategy to bridge dietary inadequacies of beneficiaries and improve their 

performance. It is the world largest school feeding programme.  

 Improving the conditions of the underprivileged and backward has been the major issues while forming the policies of India as 

a welfare state. The target is children in many policies, acts and also in schemes.  The Government of India started Midday 

meal (MDM) scheme in the government primary schools which is now intended upto Upper primary with the objective of 

improving health of the poor children. MDM scheme is one of the largest centrally funded schemes which provide free one time 

meal to the students in government schools. 11 crore of children are being provided one time meal every day. 10.45 Crore 

children were covered in 11.58 lakh Schools during 2013-14. A Mid-Day Meal (MDM) is an important instrument for 

combating class room hunger and promoting better learning. MDM is effective in improving physical and psycho-social health 

for disadvantaged school children in lower income and higher income countries. It increased the school attendance in lower 

income countries and increased the height of younger children in both lower and higher income countries. 

 

From 2008-09 i.e. w.e.f 1st April, 2008, the programme covers all children studying in Government, Local Body and 

Government-aided primary and upper primary schools and the EGS/AIE centres including Madarsa and Maqtabs supported 

under SSA of all areas across the country. In October 2007, the scheme has been further revised to cover children in upper 
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primary (classes VI to VIII) initially in 3479 Educationally Backwards Blocks (EBBs). Around 1.7 crore upper primary 

children were included by this expansion of the scheme.  

The calorific value of a mid-day meal at upper primary stage has been fixed at a minimum of 700 calories and 20 grams of 

protein by providing 150 grams of food grains (rice/wheat) per child/school day. 

Under the scheme, school children are being provided cooked food viz.Aloo Sabji with Poori, Sambhar Rice, Poori Chole, 

Khadi Rice, Rice Chole and Halwa with Black Chanaduring different days of a week. Wheat and rice are provided free of cost 

to all schools by Government of India. The main objective of the scheme is to increase enrollment, retention, attendance and to 

improve the nutritional level of such children through supplementary nutrition. 

 

It is an incontrovertible fact that Mid-Day Meal Programme exerts a positive influence on the enrollment and attendance in 

schools. But still there is a question mark: Does the Mid-Day Meal meeting their said nutritional norms? Therefore, the present 

study has been undertaken to assess the nutritional contribution of mid-day meal norms provided for the quantity for Upper 

Primary Classes. 

 

II. METHODOLOGY 

The methodology included both the secondary data and primary data. For secondary data, recent government and 

nongovernment reports on primary education, government websites, newspaper articles and journals were relied upon. For 

primary data, random sample of Children, Teachers and Parents of the Children were taken from both the schools. 

 

 

Locale of the study: The Study was carried out in two DOE schools, located in south zone of Delhi.   Both the schools were 

catering to children belonging to lower socio economic strata of the society. These schools were: 

 

Govt. Girls Senior Secondary School (class VI to XII)—Girl’s school (School A) 

A.T.R.S.Vidhalaya (Class I to XII) – Boy’s school (School B) 

 

The tools and techniques used for the data collection were: 

 

Questionnaire cum interview 

Group discussions 

Observation schedule / Checklist 

 

 

In the present study, the interview - cum- questionnaire schedule was designed for the students to elicit information on general 

profile of the sample, dietary practices of children (breakfast consumption, lunch tea, dinner) and also about their practices 

relating to tifin carrying, pocket money and food purchased/ served at school. Questionnaires were also designed for parents 

and outline for group discussion was designed for teachers and standardization of MDMs recipes was calculated. 
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In the present study, an observation schedule was designed and the observation technique was used to supplement the 

information regarding the purchase of food, food item preferred / disliked by children in MDMs, hygienic practices being 

followed by children / food handlers, distribution procedures of consumption patterns of children were also noted. 

 

 

 

Sample selection and sample size       

60 students were selected randomly (30 boys; 30 girls); group discussions were held with teachers (N=20) and questionnaire 

administered to parents of half these students to understand different aspects of MDMP and their suggestions for improving this 

programme. 

 

 

DELHI 

 

 

EAST WEST SOUTH NORTH 

DELHI DELHI DELHI DELHI 

 

 

 

SCHOOL – A (GIRLS SCHOOL)                SCHOOL – B (BOYS SCHOOL) 

 

 

 

PARENTS          TEACHERS                           STUDENTSPARENTS                 TEACHERS                   STUDENTS 

                                 (n=15)                      (n=10)                                  (n=30) 

 

Data Collection and analysis 

Data was collected using the above mentioned tools. All the tools were prepared, pre- tested and    modified for the data 

collection. The subjects from both the schools were briefed about the objectives of the study. 

 

The study was conducted in 2 phases. 

 

In the first phase, the designed questionnaires were administered personally to students and about their Dietary practices of 

students –MDM/ Tiffin related. Observations related to MDMs/ tiffin, purchase of foods from canteens/ hawkers, hygienic 

practices, distribution procedure of MDM and serving size per child temperature measurements of the mid-day meal being 

served. 

 

In the second phase, group discussions were done with teachers to understand their perception regarding dietary practices of 

children w.r.t breakfast consumption, tiffin/ MDMs, pocket money, foods purchased from the hawkers. Questionnaire was 
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administered on the parents of half of the sampled children to understand their perception regarding these practices. The 

standardization of MDMs recipes were done and the average total nutritive contribution of MDMs.  

 

Data analysis: The data obtained through various tools and techniques was tabulated on the master sheets, screened and errors 

(if any) were corrected. It was then subjected to statistics analysis using SPSS (statistical package for social science) 

computerized packaged. The Diet Soft software was used to calculate the average nutritive value contribution in MDMs. 

 

III. Results and Discussions 

General profile of the subjects 

The subjects for this study comprised of 60 children (aged 10-12 years) of which 30 were girls (school A) and 30 were boys 

(school B) both belonging to similar socio-economic backgrounds. The distribution of children on the basis of age revealed that 

37 percent children from  school A and 20 percent  children from school B were between the age group of 10-11 years, while 

remaining 63.3 percent from school A and 80 percent from school B were between 11-12 years (Figure 3.1). 

 

 

Fig. 3.1: General profile of school children. 
 

The distribution of subjects according to the types of family revealed that majority of children (75%) belonged to nuclear 

families while 17 percent from school A and 33.3 percent from school B were living in a joint family. With respect to family 

income the data reported that 20 percent children belonged to families having a family income upto Rs. 4,000 per month; one- 

third belonged to families earning between Rs. 5,000 and 8,000 per month; nearly one-fourth (26.6%) children had family 

income between Rs. 9,000 and 12,000 per month while the remaining had family income ranging from Rs. 12,000 to 15,000 

(Table 3.1). 

 
Table 3.1: Family type and total income of the family per month 

Type of family  School A 

(n1=30) 

School B 

(n2=30) 

Total students 

(N=60) 

Nuclear 25 

(83.3) 

20 

(66.6) 

45 

(75) 

Joint 5 

(16.6) 

10 

(33.3) 

15 

(25) 

36.7 

63.3 
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Income (Rs/month) 

<4,000 9 

(30.0) 

3 

(10.0) 

12 

(20.0) 

5,000-8,000 11 

(36.6) 

9 

(30.0) 

20 

(33.3) 

9,000-12000 9 

(30.0) 

7 

(23.3) 

16 

(26.6) 

12,000-15,000 1 

(3.3) 

11 

(36.6) 

12 

(20.0) 

(Figure in parenthesis indicate percentages) 

 

 

3.2 Mode of commuting to school and time taken 

It was leant that a great majority of children walked to school (School A, 73.3%; School B, 90.0%). Only handful students used 

any form of transport (bicycle/ bus/ rickshaw) to commute and there was no significant difference between both schools (Table 

3.2). 

 

Table 3.2: Mode of commuting to school 

 

Mode of commuting 

School A 

(n1=30) 

School B 

(n2=30) 

Total students 

(N=60) 

Walking 22 

(73.3) 

27 

(90.0) 

49 

(81.7) 

By bicycle 3 

(10.0) 

0 

(0.0) 

3 

(5.0) 

By bus 3 

(10.0) 

2 

(6.7) 

5 

(8.3) 

By rickshaw 2 

(6.7) 

1 

(3.3) 

3 

(5.0) 

(Figure in parenthesis indicate percentages)  X
2 
4.04; p< 0.05 

 
Key: School A - Girls School 

School B - Boys School 

 
Further, the children were asked about the time taken to reach school. Nearly one third (38.3%) children took less 

than 10 minutes; one-fifth children reached within 10 minutes and about 40 percent took between 20-30 minutes while 

only a handful took more than half an hour to reach school. There was a highly significant difference for time taken to 

reach school between the boys and girls (Table 3.3). 

 

Table 3.3: Time taken to reach school by school children 
 

Time taken to reach school 

School A 

(n1=30) 

School B 

(n2=30) 

Total students 

(N=60) 

< 10 minutes 5 

(16.7) 

18 

(60.0) 

23 

(38.3) 

10 minutes 12 

(40.0) 

0 

(0.0) 

12 

(20.0) 

20 minutes 8 

(26.7) 

7 

(23.3) 

15 

(25.0) 

30 minutes 4 

(13.3) 

4 

(13.3) 

8 

(13.3) 

More than 30 minutes 1 

(3.3) 

1 

(3.3) 

2 

(3.3) 
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(Figures in parenthesis indicate percentages)                 X
2
=.19.414; p=.oo1 

 

 STANDARDIZATION OF MDMs Served in the MDMP 

The latest nutritional norms for MDMP for primary and upper primary classes are as follows: 

Primary classes (Class I to V): 450 Kcals and 12 g of protein which is to be derived from 100 g of food grains 

(rice/wheat), 20 g pulses, 50 g vegetables (including GLVs) and 5 g oil. 

Upper Primary Classes (Class VI to VIII): 700 Kcals and 20 g of protein, which is derived from 150 g of food grains 

(rice/wheat), 30 g  pulses , 75 g of vegetables (including GLVs) and 7.5 g of oil. 

 

Table 3.4: Current nutritional norms for MDMs (2013) 

Nutritional content Norms for primary classes 

(I-V) 

Norms for upper primary classes (VI-VIII) 

Calories 450 Kcals 700 Kcals 

Protein 12 g 20 g 

Micro– nutrients Not prescribed Adequate quantities of Micro 

nutrients like Iron, folic Acid 

and Vitamin A 

(MDM.nic.in, 2013) 

 

In order to compute the nutritional content of all the six MDMs served to the children of upper primary classes (VI-VIII) 

through the week (Monday to Saturday), several attempts were made to get the recipes from suppliers. However, they refused 

to share this information with the researcher. Therefore, an attempt was made to standardize the recipes of these six menus in 

the college lab. To match the recipes served in schools five samples of MDMs served in schools were brought in sealed 

polythene bags every day (in a ice box) to the Institute. They were weighed to obtain the mean weight of the MDM served. 

Cooking trials of each menu were done to prepare MDMs that matched the ones being supplied in terms of amount of 

ingredients, taste, amount, consistency and texture. Thereafter, using the standardized amounts of the ingredients used, the 

nutritive contribution of each menu was assessed. Further, an attempt was made to modify each of the six menus being 

currently served  so as to include 75 g of seasonal vegetables (including GLVs),  increasing the pulse content about 30 g and 

also adding about 10 g of soyabean  (as granules/ flour) to met the suggested protein norm of  20 g / child/ day. 

Given below are the calculations of the existing recipes (based on trials in the lab) and the suggested/ modified recipes (which 

could be adopted by the authorities). 

 

Monday menu: ALOO SABZI WITH POORIES 

 

The calculations indicated that the meals provided on Monday (Poori with Aloo sabzi) were not meeting the MDM norms. The 

energy calculated was 395 kcals whereas the MDM norms recommend 700 kcals/ day/ child. The protein was 6.42 g which was 

also not meeting the MDM norm of 20 g thus, nutritional contribution of this MDM was only about half of the suggested norm. 
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EXISTING RECIPE                           ALOO WITH POORIES 

Aloo- Sabzi 

(Weight- 200 g) 

(2 ladles) 

Ingredients Amount 

(g) 

Energy 

(Kcal) 

Protein 

(g) 

Calcium 

(mg) 

Iron 

(mg) 

Vitamin 

A 

(µg) 

Vitamin C 

(mg) 

Potato 30 29.1 0.9 3 0.14 0 5.1 

Onion 20 12 0.4 8 0.24 0 0.4 

Tomato 15 15 0.13 7.2 0.09 0 4.05 

TOTAL 44.1 1.43 18.2 0.47 0 9.55 

Poories (3) 

(weight- 75 g) 

Wheat flour 45 153.5 5.4 21.6 2.20 0 0 

 

Oil 

In 

dough 

3 27 5.4 21.6 2.20 0 0 

For 

frying 

9 81 0 0 0 0 0 

TOTAL 261.5 0 0 0 0 0 

GRAND TOTAL 306 6.8 39.8 2.67 0 9.55 

MODIFIED RECIPE                MIXED VEGETABLES WITH PAUSHTIK POORIES 

Mix Vegetables 

(weight- 350 g) 

(2.5 ladles) 

Ingredients Amount 

(g) 

Energy 

(Kcal) 

Protein 

(g) 

Calcium 

(mg) 

Iron 

(mg) 

Vitamin 

A 

(µg) 

Vitamin C 

(mg) 

Aloo 60 58 0.9 6 0.28 1.8 10.2 

Spinach 10 2.6 0.2 7.3 0.11 70 0.3 

Beans 15 23.7 1.11 7.5 0.39 0.6 0.5 

Pumpkin 30 7.6 0.4 3 0.12 1.86 0.6 

Tomato 20 4.6 0.3 4 0.36 4.8 6.2 

Soya 

granules 

15 65 6.5 36 1.6 8 0 

Oil 10 90 0 0 0 0 0 

TOTAL  251.5 9.41 63.8 2.86 87.06 17.8 

Paushtikpoories 

(4) 

(Weight- 100g) 

Wheat flour 45 153.5 5.4 21.6 2.20 0 0 

Besan 15 55.8 3.12 8.4 0.79 2.41 0 

 

Oil 

In 

dough 

4 36 0 0 0 0 0 

For 

frying 

12 108 0 0 0 0 0 

TOTAL 353.3 8.52 30 2.99 2.41 0 

GRAND TOTAL 605 17.9 93.8 5.85 89.47 17.8 
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This menu was modified by adding 75 g of seasonal vegetables (like beans, pumpkin & tomato), 10 g of spinach (GLV) along 

with 15 g of soya granules to enhance the protein content of this vegetable. Besan was added to atta (1:1) to make atta-

besanpaushtikpoories. By these changes, the nutritive value of this Monday menu was greatly enhanced to 605 Kcals and was 

about 18 g of protein. The micronutrient content (calcium, iron, vitamin A and vitamin C) also improved considerably. The 

overall taste and acceptability of this modified recipe was much better than that of the original recipe. The pausthikpoories 

made were tastier than the attapoories and the greater yield (of 4 poories) was what children had always desired. 

 

Tuesday - SAMBHAR WITH RICE 

 

On Tuesday the MDM served was (Sambhar with rice) which provided 343 Kcals and 7.3 g of protein which was also far below 

the MDM norms. This menu was modified increasing the pulse content of sambhar to 20 g and increasing the vegetables to 75 g 

from 40 g in the original recipe.  Also 10 g soya granules were added to the sambhar to make a total of 30g pulse (as suggested 

in the MDM norms) which yielded about 5 ladles. The quantity of the rice was increased from 45 g to 75 g which gave 250 g of 

cooked rice (about 5 ladles). The nutritive value of this modified recipe was far better than the original recipe providing 536 

Kcals, nearly 18 g protein. There was a great improvement in the Calcium, Vitamin A and Vitamin C amount. The sambhar was 

much tastier and far acceptable than the one made from the existing recipe. 

 

EXISTING RECIPE                           SAMBHAR WITH RICE 

Sambhar  

(Weight- 

250 g) 

(3 ladles) 

Ingredients Amount 

(g) 

Energy 

(Kcal) 

Protein 

(g) 

Calcium 

(mg) 

Iron 

(mg) 

Vitamin A 

(µg) 

Vitamin C 

(mg) 

Red gram 

dai 

15 50 3.34 10.95 0.40 19.8 0 

Carrot  10 5 0.0 8 0.10 0 0.3 

Pumpkin 10 3 0.1 1 0.04 0 0.2 

 Onion  20 12 0.4 8 0.24 0 0.4 

 Oil  10 90 0 0 0 0 0 

 Tamarind 10 28 0.3 17 1.7 0 0.3 

TOTAL 188 4.14 44.95 2.48 0 1.2 

Plain rice 

(weight-

150g) 

(3 ladles) 

Rice 45 155 3.1 4.5 0.31 0 0 

GRAND TOTAL 343 7.3 49..45 2.79 0 1.2 

MODIFIED RECIPE                SAMBHAR (WITH VEGETABLES) AND RICE 

Sambhar 

with 

Vegetables 

(weight- 

Ingredients Amount 

(g) 

Energy 

(Kcal) 

Protein 

(g) 

Calcium 

(mg) 

Iron 

(mg) 

Vitamin A 

(µg) 

Vitamin C 

(mg) 

Red 

gramdal 

20 67 4.5 14.6 0.54 3.3 0 
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350 g) 

(5 ladles) 

Soyabean 

granules 

10 43.2 4.3 24 1.04 5.3 0 

Beans 20 32 1.5 10 0.52 10.7 5.5 

Spinach 20 5.2 0.4 14.6 0.22 139.5 5.6 

Pumpkin 15 3.8 0.2 1.5 0.06 0.93 0.3 

Tomato 20 4.6 0.3 4 0.36 4.8 6.2 

Tamarind 10 28 0.3 17 1.7 0 0.3 

 Oil 10 90 0 0 0 0 0 

TOTAL  274 11.5 85.7 4.44 164.5 17.9 

Plain Rice 

(weight-250g) 

(5 ladles) 

Rice 75 262 6.4 7.5 2.1 0.84 0 

GRAND TOTAL 536 17.9 93.2 5.28 165.3 17.9 

 

Wednesday- POORI WITH CHOLE 

 

The MDM served on Wednesday (Poori with Chole) and its energy content was 448 Kcals and protein content was 11.4 g, both 

of which were much lower than the recommendation. 

 

EXISTING RECIPE                           CHOLE WITH POORIES 

Chole 

(Weight- 150 g) 

(3  ladles) 

Ingredients Amount 

(g) 

Energy 

(Kcal) 

Protein 

(g) 

Calcium 

(mg) 

Iron 

(mg) 

Vitamin 

A 

(µg) 

Vitamin 

C 

(mg) 

 

Chole 30 108 5.13 60 1.38 7.08 1.8 

Onion 20 11.8 0.36 8 0.24 0 0.4 

Tomato 20 4 0.18 9.6 0.12 0 5.4 

Oil 7 63 0 0 0 0 0 

TOTAL 186.8 5.67 77.6 1.74 7.08 7.6 

Poories (3) 

(weight- 75 g) 

Wheat flour 45 153.5 5.4 21.6 2.20 0 0 

 

Oil 

In 

dough 

3 27 5.4 21.6 2.20 0 0 

For 

frying 

9 81 0 0 0 0 0 

TOTAL 261.5 5.4 21.6 2.20 0 0 

GRAND TOTAL 448 11.07 99.2 3.94 7.08 7.6 

MODIFIED RECIPE                CHOLE (WITH VEGETABLES) AND PAUSHTIK POORIES 

Chole Ingredients Amount Energy Protein Calcium Iron Vitamin Vitamin 
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(weight- 360 g) 

(2.5 ladles) 

(g) (Kcal) (g) (mg) (mg) A 

(µg) 

C 

(mg) 

 

Chole 30 108 5.13 60.0 1.38 7.08 1.8 

Spinach 10 2.6 0.2 7.3 0.11 70 0.3 

Beans 15 23.7 1.11 7.5 0.39 0.6 0.5 

Tomato 20 4.6 0.3 4 0.36 4.8 6.2 

Soya 

granules 

10 43.2 4.3 24 1.04 5.3 0 

Pumpkin 30 7.6 0.4 3 0.12 1.86 0.6 

Oil 10 90 0 0 0 0 0 

TOTAL 279.8 11.44 105.8 3.4 89.54 9.4 

Paushtikpoories 

(4) 

(Weight- 100g) 

Wheat flour  45 153.5 5.4 21.6 2.20 0 0 

Besan 15 55.8 3.12 8.4 0.79 2.41 0 

 

Oil 

 In 

dough 

4 36 0 0 0 0 0 

For 

frying  

12 108 0 0 0 0 0 

TOTAL 353 8.5 30 2.99 2.41 0 

GRAND TOTAL 632 19.9 117.6 8.79 92.05 9.4 

 

In this modified recipe, the vegetable content was increased from 40 g to 75 g (including 10 g GLV) and also 10 g of soya 

granules. The poories were modified as in (Monday menu). These modifications greatly enhanced the energy (632 Kcals) and 

protein content (~ 20 g) and these were very close to the suggested MDM norms. The Calcium, Iron and Vitamin C improved 

but there was a tremendous increase in the Vitamin A content. The news recipe was much more acceptable both in term of taste 

and quantity. 

 

 Thursday- RICE WITH CHOLE CURRY 

 

The menu for Thursday (Rice with Chole Curry) was also not meeting the MDM norms. The energy content of this meal was 

342 Kcals and its protein content was 8.5 g.  

 

 

EXISTING RECIPE                          RICE WITH  CHOLE CURRY 

Chole 

(Weight- 150 

g) 

(3  ladles) 

Ingredients  Amount 

(g) 

Energy  

(Kcal) 

Protein  

(g) 

Calcium 

(mg) 

Iron  

(mg) 

Vitamin A 

(µg) 

Vitamin C 

(mg) 

 

chole 30 108 5.13 60 1.38 7.08 1.8 
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onion 20 11.8 0.36 8 0.24 0 0.4 

tomato 20 4 0.18 9.6 0.12 0 5.4 

oil 7 63 0 0 0 0 0 

TOTAL 186.8 5.67 77.6 1.74 7.08 7.6 

Rice ) 

(weight- 150g) 

(3 ladles) 

Rice 45       

TOTAL 261.5 5.4 21.6 2.20 0 0 

GRAND TOTAL 448 11.07 99.2 3.94 7.08 7.6 

MODIFIED RECIPE                                    CHOLE (WITH  VEGETABLES) AND RICE 

Chole with 

Vegetables 

(weight- 360 

g) 

(5 ladles) 

Ingredients  Amount 

(g) 

Energy  

(Kcal) 

Protein  

(g) 

Calcium 

(mg) 

Iron  

(mg) 

Vitamin A 

(µg) 

Vitamin C 

(mg) 

 

Chole 30 108 5.13 60.0 1.38 7.08 1.8 

Spinach 10 2.6 0.2 7.3 0.11 70 0.3 

Beans 15 23.7 1.11 7.5 0.39 0.6 0.5 

Pumpkin 30 7.6 0.4 3 0.12 1.86 0.6 

Tomato 20 4.6 0.3 4 0.36 4.8 6.2 

Oil 10 90 0 0 0 0  

TOTAL 236.5 7.14 81.8 2.36 84.34 9.4 

Rice  with 

soya granules 

(Weight- 270g) 

(6 ladles) 

Rice 75 262 6.4 7.5 2.1 0.84 0 

Soya 

granules 

10 43.2 4.3 24 1.04 5.3 0 

TOTAL 305.2 10.7 31.5 3.14 6.14 0 

GRAND TOTAL 542 19.4 113.3 6.4 90.48 9.4 

 

 

 

This menu was modified by increasing the vegetables content in the chole from 40 g to 75 g (including 10 g of GLV) and also 

10 g of soya granules which yielded 4 ladles of chole curry. The rice content was increased to 75 g (from 45 g) which yielded 6 

ladles.  This modification enhanced the energy content to 542 Kcals and it also met the suggested protein norms. There was also 

a substantial improvement in the Calcium, Iron and Vitamin A content in this modified recipe. The yield was much larger and 

the taste/ acceptability were far better. 

 

 

 

Friday-   HALWA WITH DRY BLACK CHANA 
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The meal served on Friday (Halwa with Dry Black Channa) provided about 468 Kcals, which was much lower than the norm. 

However, its protein content was 18 g which was similar to the norms (20) g and it was the highest among all the menus served 

through the week. 

 

EXISTING RECIPE                          SUJI  HALWA WITH DRY BLACK CHANA 

Halwa 

(Weight- 75 

g) 

(1.5 ladles) 

Ingredients Amount 

(g) 

Energy 

(Kcal) 

Protein 

(g) 

Calcium 

(mg) 

Iron 

(mg) 

Vitamin 

A 

(µg) 

Vitamin 

C 

(mg) 

 

Suji 15 52 1.30 2.4 0.24 0 0 

Sugar 10 40 0.01 1.2 0.01 0 0 

Vanspati 5 45 0 0 0 1.68 0 

TOTAL 137 1.31 3.6 0.25 1.68 0 

Black chana 

(weight-

150g) 

(3 ladlles) 

Black 

Chana 

75 241 16.6 215 5.07 6.6 0.75 

Oil 10 90 0 0 0 0 0 

TOTAL 241 16.6 215 5.07 6.6 0.75 

GRAND TOTAL 468 17.9 218.6 5.32 8.28 0.75 

MODIFIED RECIPE                SUJI HALWA WITH POORI AND DRY BLACK CHANA ALONG WITH 

FRUIT 

Halwa 

(Weight- 75 

g) 

(1.5 ladles) 

Ingredients  Amount 

(g) 

Energy  

(Kcal) 

Protein  

(g) 

Calcium 

(mg) 

Iron  

(mg) 

Vitamin 

A 

(µg) 

Vitamin 

C 

(mg) 

 

Suji 15 52 1.30 2.4 0.24 0 0 

Sugar 10 40 0.01 1.2 0.01 0 0 

Vanspati 5 45 0 0 0 1.68 0 

TOTAL  137 1.31 3.6 0.25 1.68 0 

sBlackchana 

(Weight- 

100g 

(2 ladles)) 

Black chana 50 160.5 11 143.5 3.38 4.43 0.6 

Oil 10 90 0 0 0 0 0 

Poories (3) 

(weightt-75 

g) 

 

 250.5 11 143.5 3.38 5.43 0.5 

Wheat flour 45 153.5 5.4 21.6 2.20 0 0 

Oil In 

dough 

3 27 5.4 21.6 2.20 0 0 

For 9 81 0 0 0 0 0 
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frying 

Fruit (1)  

(weight-

100g) 

Guava 100 51 0.9 10 0.27 0 212.5 

TOTAL 312.5 6.3 10 0.27 0 212.5 

GRAND TOTAL 700 18.6 178.7 6.1 6.11 212.5 

 

In this menu, the most frequent complaints were that the amount was not sufficient and halwa alone (with dry chana) was too 

sweet and both teachers and students desired inclusion of poories. In the modified recipe, the halwa ingredients were kept same, 

chana amount was decreased to 50 g and 3 poories were added (made from 45 g atta). This combination helped to provided the 

required satiety. Since there was no vegetables in this combination and consequently no vitamin C, inclusion of a seasonal fruit 

(like guava) helped provide the missing micronutrient and also fulfilled a long standing desire of having fruits in the MDM.   

 

Saturday- KADHI WITH RICE 

 

On Saturday (Kadhi with Rice) was served as mid-day meal. The energy content of this was 313 Kcals and the protein content 

was 6.7 g both of which were not meeting the suggest norms.  

 

 

EXISTING RECIPE                           KADHI WITH RICE 

Kadhi (Weight-175g) 

(2.5 ladles) 

Ingredients Amount 

(g) 

Energy 

(Kcal) 

Protein 

(g) 

Calcium 

(mg) 

Iron 

(mg) 

Vitamin A 

(µg) 

Vitamin C 

(mg) 

 

Besan 10 37.2 2.08 5.6 0.53 0 0.1 

Curd 30 24 1.24 59.6 0.08 12.4 0.4 

Onion 10 5.9 0.18 4 0.12 0 0.2 

 Spinach 5 1.3 0.1 3.65 0.05 0 1.4 

 Oil 10 90 0 0 0 0 0 

TOTAL 158.4 3.6 72.85 0.78 12.4 2.1 

Plain rice (weight 

15g) 

(3 ladles) 

Rice 45 155 3.1 4.5 0.31 0 0 

GRAND TOTAL 313.4 6.7 77.35 1.09 12.4 2.1 

MODIFIED RECIPE                                KADHI (WITH VEGETABLES) AND RICE 

Vegetables Kadhi 

(weight- 300 g) 

(5 ladles) 

Ingredients Amount 

(g) 

Energy 

(Kcal) 

Protein 

(g) 

Calcium 

(mg) 

Iron 

(mg) 

Vitamin A 

(µg) 

Vitamin C 

(mg) 

 

Besan 20 74.4 4.16 11.2 1.06 0 0.2 
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Curd 60 48 2.48 119.2 0.16 24.8 0.8 

Onion 15 15.1 0.27 7.5 0.18 0.28 0.3 

Spinach 20 5.2 0.4 14.6 0.22 139.5 0.6 

Beans 20 31.6 1.48 10 0.52 0.85 5.4 

Tomato 20 4.6 0.3 4 0.36 4.8 6.2 

Soya granules 10 43.2 0 24 1.04 5.3 0 

 Oil 10 90 0 0 0 0 0 

TOTAL 312 13.4 190.5 3.54 175.53 13.5 

Plain Rice 

(weight-250g) 

(5 ladles) 

Rice 75 262 6.4 7.5 2.1 0.84 0 

GRAND TOTAL 574 19.8 198 5.64 176.37 13.5 

 

In the modified recipe for Kadhi, the quantity of besan was increased to 20 g and also 10 g soya granules added to enhance the 

protein content. The increased amount of curd also improved both the protein and calcium content. The vegetables content of 

kadhi was increased from 15 g to 75 g (including GLV). The amount of rice was also increased from 45 g to 75 g. These 

changes helped to improve energy content to 574 Kcals and the protein was adequate (~ 20 g). There was a substantial 

improvement micronutrient like Calcium, Iron Vitamin A and Vitamin C content. The extra vegetables added to kadhi made it 

very tasty and highly acceptable. 

The nutritive contribution of the 6 modified recipes is presented below (Table 3.5) 

 

Table 3.5:  NUTRITIVE CONTENT OF MODIFIED MDM RECIPES 

 

Modified Recipes  Cooked 

weight/ 

Serving size 

Energy 

(Kcal) 

Protein 

(g) 

Calcium 

(mg) 

Iron 

(mg) 

Vitamin A 

(µg) 

Vitamin C 

(mg) 

Mixed veg. with  

Paushtikpoories 

Wt. of veg.- 

350g 

(2.5 ladles) 

605 18 93.8 5.85 89.47 17.8 

Wt. of poori-

100 g 

Number- 4 

Sambhar (with veg.) + Rice Wt.of 

sambhar-

350g 

(5 ladles) 

536 17.9 93.2 5.28 165.3 17.9 

Wt. of rice-
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250 g 

(5 ladles) 

Chole (with veg.) and 

paushtikpoories 

Wt. of chole- 

360g 

(4 ladles) 

632 19.9 117.6 8.79 92/05 9.4 

Wt. of poori-

125 g 

Number- 5 

Chole curry (with veg) and 

Rice 

Wt. of chole- 

360g 

(4 ladles) 

542 19.4 113.3 6.4 90.48 9.4 

Wt. of rice-

270 g 

(6 ladles) 

SujiHalwa with Poories 

and dry black channa 

along with seasonal fruit 

Wt. of 

Halwa- 75 g 

(1.5 ladles) 

700 18.6 178.7 6.1 6.11 212.5 

Wt. of poori-

75 g 

Number- 3 

Wt. of 

chana- 100 

(2 ladles) 

Wt. of fruit- 

100g 

(1 piece) 

Kadhi (with veg.) and Rice Wt. of kadhi- 

300 g 

(5 ladles) 

574 19.8 205.5 7.74 176.37 13.5 

Wt. of rice- 

250g 

(5 ladles) 

Average nutritive content of all the 

modified MDM recipes  

598 18.9 133.68 6.69 103.37 46.8 
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The energy content of the modified recipes ranged from 536 Kcals to 700 Kcals. The only menu which could meet the energy 

norms was SujiHalwa + Dry black chana with Poories and a Guava. The protein content was almost close to the norm ranging 

from 17.9 g to 19.9 g. Chole with PaushtikPoories and SujiHalwa + Dry black chana   served with Guava met the MDM norms. 

Addition of extra pulse, soyabean and vegetables also enhanced the micronutrient content of the MDM recipes. However, it was 

not possible to meet the energy norm (of 700 Kcals) in five out of the six menus despite increasing the cereal content to 75 g 

from 45 g. it does not seem that these children (Upper Primary Classes)  will be able to eat more cereal than this. Thus, it seems 

difficult to increase the energy content more. Extra oil could help but the food item would be rather oily and besides oil is an 

expensive ingredient which will increase the cost of MDMs. The amount of cereal which the children can realistically eat needs 

to be looked into as the given amount (100g for [primary classes and 150 g for upper primary classes) seems too high. 

However, with a little increase in pulse amount and addition of soya can easily help meet the suggested protein norms of 20 g/ 

child/ day/ 

However, additional ingredients (soyabean and vegetables) will add to the total cost of MDMS but the cereal content if 

decreased to half (75 g in place of 150 g) can offset some of these costs. 

It can be concluded that addition of vegetables and soyabean can definitely help make these MDMs nutritive dense and the 

cereal allocation per child could be reduced to almost half to offset some of these costs and make the total serving size more 

acceptable and feasible to be  finished  by the child. However, the need for educating he teachers mothers and also children 

about the importance of MDMs to supplement and NOT substitute any meal needs to be stressed upon so that the very purpose 

of this programme does not get defeated. 

Additional fruit as done on Friday menu help to greatly improve in Vitamin C quantity and quality of MDM. Although milk 

and milk product highly desirable for children, but owing to their perishable nature, it is not possible to serve them in such a 

large scale. However, in one menu (Kadhi with Rice) curd are used to make Kadhi and thus a milk product has been used which 

has a high shelf-life. Hence Kadhi (with vegetables) appears to be a very nutritious food for MDMP and it also possible to 

incorporate many vegetables in Kadhi. 

 

 

IV. CONCLUSION 

1. The diet of school going children was deficient in all the food groups ultimately resulted in the low intake of all the    

nutrients. 

2. Mid-day meal programme has been found to be a substitute rather than a supplement for the home meal. The 

contribution of micronutrients through mid day meal programme was negligible; it varies from one fifth to one-fourth. 

 

 

V. SUGGESTIONS 

1. A teacher (MDM) incharge at school level should explain about positive aspects of MDM to the students as well as 

parents too. And also make them aware about that MDM is a supplement food not to substitute any other meal. 

2. The menu should be revised from time to time because it sustains interest in children. 

3. Inclusion of green leafy vegetables, fruits and milk products in the mid day meal programme to meet the micronutrient 

deficiency of school children. 

. 
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Abstract- This study tried to analyze language of advertising 
from linguistic point of view and specifies linguistic means used 
in advertising texts. To this end one hundred and fifty English 
advertising slogans taken from various magazines were depicted 
and analyzed based on syntactic linguistic means used.   The 
work brings knowledge about the use of syntactic linguistic 
devices in print advertising. By analytical method, author found 
out the type and frequency of syntactic devices used in 
advertising slogans, even in relation to product specialization. 
Findings also shows that declarative sentences are the most 
frequent type of sentence as used in slogans. 
 
Index Terms- advertisement analysis, linguistic means, syntactic 
devices 
 

I. INTRODUCTION 
dvertisements are very important as many commodity 
providers depend on them to improve their sales. For 

example, Krista (2004) examines the effects of a good 
advertisement. She states that a good avertisement does more 
than explain and inform. It also persuades. It translates your facts 
and features into customer benefits.  Krista's words imply that 
copywriters of advertising have to be careful to produce effective 
adverts to best incite and encourage the consumer.  
         Through observation of advertising, it becomes clear that 
exploring the linguistic means in advertisements slogans.  is of 
crucial significance without which there  can be a problematic 
issue due to the complexity of advertisement slogans and the 
difficulty of the discourse.  The aforementioned problematic 
issues may lead advertisements slogans inaccuracies that may 
cause message distortion. To deal with such problems, analyzing 
linguistic mean to a great extent can help solve the problem. 
There are very few works on this topic and unfortunately there is 
no research conducted directly targeted this topic in English 
advertisements slogans. Hence this study focuses on the analysis 
of discourse means in English advertisements slogans. 
 

II. PURPOSE OF THE STUDY 
         The aim of this research analysis is to determine the use 
rate of linguistic means used in advertising slogans, even in 
relation to product specialization. This study examines a sample 
of 270 advertisements slogans. Concerning on analysis of 
linguistic means in English advertisements slogans.. The study 
identifies and categorizes the linguistic means in advertisements. 

Specifically, this study focuses on analyzing the advertising 
slogans. by special concentration on linguistic means.  
 

III. SIGNIFICANCE OF THE STUDY 
         The significance of this study arises from the scarcity of 
research on this topic. This study is considered a pioneering step 
in this field because through research, to the best of the 
researcher's knowledge, it is noted that just few papers tackle the 
topic of advertising slogan analysis by concentration on linguistic 
means. However, there is very few academic published works 
available that has directly dealt with the linguistic problems of 
English advertisements slogans. Therefore this study has focused 
on analyzing advertisements slogans. by concentration on 
linguistic means.    
 

IV. QUESTIONS AND HYPOTHESES OF THE STUDY 
         1. What is the percentage of slogans containing ellipsis? 
         2. What is the percentage of slogans containing 
parallelism? 
         3. On the basis of observation of the research sample, we 
suppose, that the most widely used sentence type is the 
imperative sentence type and the second most widely used is the 
declarative sentence type. 
 

V. LINGUISTIC MEANS USED IN ADVERTISING LANGUAGE 
         Leech (1972) writes that the language of advertising 
belongs to so called ‘loaded language’. Wikipedia defines it as 
the writing or speech, which implies an accusation of 
demagoguery or of pandering to the audience. Leech says that 
loaded language has the aim to change the will, opinions, or 
attitudes of its audience. He claims that advertising differs from 
other types of loaded language (such as political journalism and 
religious oratory) in having a very precise material goal – 
changing the mental disposition to reach the desired kind of 
behavior – buying a particular kind of product. To persuade 
people to buy the product is the main purpose of the advertising. 
         Among such great competition, the producer wants to 
demonstrate the uniqueness of his product. He wants to 
differentiate it from the rest. He is trying to find new techniques 
of advertisement. Also, the advertisement texts must be more 
attractive and more unexpected. They must catch the attention of 
the audience and then identify the product. Copywriters create 
uncommon, surprising, interesting texts with catchy slogans or 
phrases. The reader or listener must give it some thought and the 

A 
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result is manipulation with him in order to buy the product. 
Leech (1972, p. 27) sets following principles of advertising texts: 
Attention value, Readability (by means of simple, personal, and 
colloquial style), Memorability (most important in the process of 
advertising is to remember the name of the product) and Selling 
power. The last principle is crucial. Ogilvy (1985) in his book 
says: that he does not regard advertising as entertainment or an 
art form, but as a medium of information. When He writes an 
advertisement, He doesn’t want you to tell me that you find it 
‘creative’. He wants you to find it so interesting that you buy the 
product. 
         We may identify the advertising as a type of discourse, 
because it can tell us a good deal about our own society and our 
own psychology Discourse is text and context together. We could 
analyze the whole discourse of advertising, it means the 
interaction of all elements that participate in advertising 
discourse: participants, function, substance, pictures, music, a 
society, paralanguage, language, a situation, other advertising 
and other discourse. Although such analysis would be complete, 
it would be very difficult to elaborate it in such limited space. 
For that reason, in this work we will analyze the language of 
advertising from the linguistic, especially phonological, lexical 
and morphological, syntactic and semantic point of view. This 
study has focused on syntactic aspect as a sub category of 
linguistic means . it also provides examples and describe the 
syntactic devices as  most commonly used linguistic devices and 
figures of speech in advertising printed text. 
 
5.1 Syntactic aspect 
5.1. 1 Sentence types 
         We may distinguish four sentence types: declaratives, 
interrogatives, imperatives and exclamatives. Following 
definitions of each of them are quoted from Quirk et al. (1990): 
Declaratives are sentences in which it is normal for the subject to 
be present and to precede the verb. Interrogatives are sentences, 
which are formally marked in one of two ways: yes-no 
interrogatives (an operator is placed in front of the subject), and 
wh-interrogatives (an interrogative wh-element is positioned 
initially and there is generally subject-operator inversion). 
Imperatives are sentences, which normally have no overt 
grammatical subject, and whose verb has the base form. 
Exclamatives are sentences which have an initial phrase 
introduced by what or how, usually with subject-verb order. 
To these types of sentences are normally associated four 
discourse functions: statements, questions, directives and 
exclamations. However, the association between syntactic type 
and discourse function does not always match, as the following 
case shows: 
          “Give me a glass of water.” is an imperative, a directive. 
          “Could you give me a glass of water?” is an interrogative, 
but semantically it is a directive, more precisely an indirect 
command. A statement can also function as an indirect 
command: “I’m thirsty.” 
         So can exclamations: “What a fresh cold water!” 
         Because most advertisements approximate to every-day 
conversation, there is relatively free selection of sentence types. 
Leech (1972) offers us the results of the research dealt with the 
frequency of sentence types in English advertising. He claims 
that in the television sample, over one in thirty major 

independent clauses were interrogative, and over one in four 
major independent clauses were imperative. Therefore, according 
to the results of the research, we can say, that the second most 
widely used sentence type after declarative type are the 
imperative clauses. 
         However, this research does not say anything about the 
frequency of direct and indirect commands. We cannot identify 
the imperative sentence type with discourse function. Imperative 
is not the same as directive. We may say that the imperative is 
always a directive but a directive need not necessarily be an 
imperative. 
         Copywriters use imperatives, because it creates a sense of 
“one person is talking to another because all ads are urging us to 
some action. Leech establishes certain groups of verbal items, 
which are especially frequent in imperative clauses: 

• Items, which have to do with the acquisition of the 
product: get, buy, ask for, choose, etc. 

• Items, which have to do with the consumption or use 
of the product: have, try, use, enjoy, etc. 

• Items, which act as appeals for notice: look, see, 
watch, remember, make sure, etc. 

         Prohibitive warnings are very infrequent. Only about one 
imperative in fifty is accompanied by a negative form.  
Myers (1997) accentuates the absence of ‘please’ in imperative 
sentences and lack of politeness. One explanation may be that in 
our culture we cut out the politeness devices if we are asking 
somebody to do something that benefits the hearer, not the 
speaker, like in phrase “Take a seat. Why do advertisements use 
questions? It is for the same reason as why they use commands: 
it evokes the sense of personal communication in the reader. It 
causes that the reader cooperates with the text having his own 
individual situation in mind. Although the copywriters cannot 
expect the direct answer and feedback (as we have mentioned in 
section about public communication above), they expect the 
readers to answer themselves silently. Another reason is the 
presupposition. Presuppositions are present in any 
communication and many questions presuppose something. Here 
comes an example of it: Why do leading beauty experts and 
models use and recommend Perfectil? 
         In this case, we can deduce and belief from the content of 
this advertisement that beauty experts and models use and 
recommend Perfectil. In advertising language, presupposition is 
very frequent way of expressing the content. Advertisers rather 
use presupposition than assertion because it is much easier to 
deny an assertion than a presupposition: 
         The statement “Leading beauty experts and models use and 
recommend Perfectil.” one may oppose: “I don’t believe. No 
way.” But in question mentioned above, the receiver is 
unconsciously led to believe that the content is truthful and that 
there are no doubts about the fact that they use and recommend 
it. Another example of presupposition is following: 
          “Just the touch of the button gives you voice control of 
your music, climate control and your Bluetooth hands-free 
phone.” 
         It presupposes that the car will certainly have got a button, 
radio player, air-condition and hands-free set and that everything 
will be able to be controlled by voice. Goddard (1998) maintains 
that presupposition is all about reading between lines; since this 
is, as it suggests, a hidden process, it is very interesting to 
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advertisers, as we can be taking in all sorts of assumptions 
without consciously paying attention to them. In advertisements, 
there are often cases where the question is stated as kind of a 
‘problem’ and then the text offers an answer – ‘a solution’ for the 
problem: “Got wedding on the brain?  
Another typical type of question used in advertising is rhetorical 
question. It assumes only one possible answer: 
“What more could anyone ask from a Clarins gift?” 
The implied answer to this is “Of course, nothing.” 
         There is one other sentence type plentifully presented in 
advertisements –exclamatives. The use of exclamation marks is 
very liberal and widespread. (We may notice that exclamation 
marks are more frequently used in exclamations than in 
imperatives in English; that is why it is called ‘exclamation 
mark’ and not ‘imperative mark’; while in Slovak the 
exclamation mark is more often used in imperatives than in 
English.) 
“And, it’s already wrapped!” 
         Exclamations may have the sentence structure as simple 
statements, but the exclamation mark tells us to read them 
emphatically. 
 
5.1. 2.  Sentence structure 
         In this part of the work, we shall focus our attention on the 
structure of sentences in advertising language. We will mention 
the most important structural tendencies used by copywriters. 
 
5.1. 2.1. Schematic pattering 
         The formal schemes can be represented in various ways. 
Parallelism is one of the forms of schematic pattering. It can be 
defined as “repetition of formal patterns” Leech (1972). 
Parallelism means the parallel presentation of two or more than 
two similar or relevant ideas in similar structural forms. It is a 
rhetorical device heightening the emotional tone of the message 
and its importance. We offer here an example of parallelism of 
clause with the same structural pattern: 
“Tips for a good night’s sleep: - Drink less caffeine. 
- Take warm baths. 
- Arrange your insurance with NFU Mutual.” 
         Each clause has the same idea and structure beginning with 
verb in imperative following by direct object. The typography 
and layout often contributes to the text; in this case, each clause 
is printed in separate line. The last clause makes up a semantic 
and formal parallel to first two clauses. Parallelism is often 
accompanied by - anaphora – “the repetition of the same word or 
group of words at the beginning of several consecutive sentences 
or verses to emphasize an image or a concept”. 
          “Explore the hills. Explore the rivers. Explore the 
mountains. Explore the sea.” - epiphora - “the repetition of the 
same word or words at the end of successive phrases, clauses or 
sentences.”  
          “See new. Hear new. Feel new.” We suppose that an 
antimetabole is another form of schematic pattering. It is defined 
as “the repetition of words in successive clauses, but in reverse 
grammatical order, e.g. ‘I know what I like, and I like what I 
know’.”  
          “Instead of moving the furniture around, why not move 
around the furniture?” 

         Schematic pattering occurs in all levels of language. 
Anaphora, epiphora, alliteration, assonance and antithesis also 
belong to techniques of schematic pattering. 
 
 
5.1. 2.2. Ellipsis 

• Ellipsis belongs to cohesive devices and it is defined as 
the omission of part of a structure. (Goddard, 1998). 
Ellipsis in advertising is used for many purposes: 

• For economical reasons; to save space and money 
because words cost money. Cook (1996) gives 
following example of anaphoric textual ellipsis: 

          “When Lisa made a surprise visit, you didn’t have time to 
worry about spotted glasses. Fortunately, you didn’t have to. 
Cascade. Because you don’t have time for spots.” 
         The second orthographic sentence contains ellipsis: 
         Fortunately, you didn’t have to Ø Ø Ø Ø = Fortunately, you 
didn’t have to worry about spotted glasses. 
         The ellipted elements correspond to the preceding sentence. 
Repetition of these elements would be needless. There is ellipsis 
also in the last two orthographic sentences ‘Cascade’ (a single 
word) and ‘Because of you don’t have time for spots’ (a 
subordinate clause). Cook (1996) suggests: that in the latter case, 
a main clause seems to have been ellipted in entirety. But the 
missing elements are by no means clear.” The main clause we 
can only deduce. It may be started with 
“You ought to use Cascade… 
“You ought to buy Cascade… …because you don’t have time for 
spots.” 
“We recommend Cascade… 

• as Cook (1996) postulates to avoid drawing attention 
to features of the message which do not serve the 
advertiser’s interest. 

• To create a sense of informality. Ellipsis is normally 
used in spoken language, in face-to-face casual 
communication. Ellipsis in advertising creates an effect 
of closeness with the reader and conversational tone; 
sometimes suggests immediacy. 

In advertising, we can find many examples of situational ellipsis 
of interrogative clauses: 
“Expecting guests?” 
In this case, we can observe the omission of subject and operator: 
= “(Are you) expecting guests?” 

• It creates proximity and intimacy. “…it is indicative 
of shared knowledge and interests, it suggests a trusting 
relationship, in which people assume a desire to 
understand on the part of their interlocutor. Goddard 
(1998) argues that people who know each other well 
don’t need to be all that explicit about their meanings, 
because they know the other person will fill in the gap 
as a result of shared knowledge and shared history.  

“Nespresso. What else?” 
         This is the advertisement headline for a coffee. Everybody 
may recognize that the person, who asks the question, is a 
waitress in a café. The whole utterance may be 
          “You’ll take Nespresso. What else would you like to 
drink?” It is clear to everybody that ‘What else’ means that they 
can order something more. 
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         The intention to make short dynamic slogans leads to the 
tendency to use the symbol of colon between two noun phrases: 
“Summer 2005: True Bronze.” 
         We can complete the expression with deduced words: 
“In summer 2005, with Clinique cosmetics you may take pleasure 
in true bronze skin.” 
 
5.1. 2.3.  Incomplete sentences 
         In advertising text, one can read whole advertisement 
without coming across a main verb. There is a widely spread 
tendency to punctuate phrases. One reason is that the reader of 
the advertisement turns to the visual layout, which provides him 
many clues to correct interpretation, so the explicit structure of 
the sentence is not so important. A L’OREAL advertisement text 
says: 
          “Revolutionary lift. Revolutionary results. REVITALIFT 
DOUBLE LIFTING. Intense Re-Tightening Gel + Anti-Wrinkle 
Treatment.” 
         It is accompanied not only by the picture, but also by the 
body copy explaining the phrases above. We can supply more 
possibilities in the beginning of the phrases, for example: 
          “If you /For those who want/need a revolutionary lift of 
your skin and to see revolutionary results, try/buy Revitalift 
Double Lifting Intense Re-Tightening Gel and Anti-Wrinkle 
Treatment.” 
         As Myers (1997) argued the effect is to suggest that we 
already have these desires, that they are completing our own 
thoughts.  We may connect these two incomplete sentences with 
the linking verb ‘are’. In this case, the verb can be clearly 
deduced from the context and integrated, but there are cases 
where the tense and aspect are not so definite. Another reason for 
omitting verbs is that there is no importance to define neither the 
tense nor the aspect of the verb or it would be cumbersome. 
 

VI. METHODOLOGY 
6.1 Research sample  
         We observed the slogans from 150 random advertisements 
from the sample of 48 different copies (25 titles) of English-
writing magazines from UK, USA and Iran. The sample did not 
contain newspapers. The magazines were of various types: 
political, technical, business-oriented, nature-oriented, cooking-
oriented, women magazines, tabloids and scientific. 
 
6.2 Research methods and process of research 
         First we wrote out the advertising slogans and collected the 
research material. Once completed the list of slogans, we made a 
linguistic analysis of them and determined the linguistic means 
used in each of them. We made an overall observation and stated 
questions and hypotheses. Then we produced a table of attributes 
for exact enumeration of linguistic means. This table was the 
basis for the measurable evidence. From the table we could make 
the       general statistics and consequently generate graphs and 
interpret data. 
 
6.3 Results of the research 
         1. 20 % of all slogans contain ellipsis; it means that on 
average a fifth of slogans uses ellipsis. 

         2. 9 % of all slogans contains phrasal verb, it means that on 
average a fifteenth of slogans uses phrasal verb.  
         3. 12 % of all slogans contain parallelism; it means that on 
average a ninth of slogans uses parallelism. 
         4. Our assumption was not correct. The most widely used 
sentence type is not the imperative one, as we supposed, but the 
declarative one. The second are imperatives, then interrogatives. 
There were 98 noun phrases in research sample. Exclamative 
sentences did not occur in the sample, although exclamations 
occurred. 
 

VII. CONCLUSION 
         In the theoretical part, we approached advertising as a type 
of communication between producer and consumer of the 
product. We analyzed and described basic principles of 
advertising printed texts. The theoretical part of the  study 
provided an analysis of language of advertising and served as a 
basis for the research part. To be able to make analysis of slogans 
in such extent, we had to include all the aspects of language – 
from phonological to semantic aspect. 
         The results of the research confirmed the correctness of 6 in 
8 hypotheses and disproved the correctness of 2 in 8. We shall 
briefly offer the results of the research: 

 On average, every fifth slogan contains ellipsis. 
 On average, every ninth slogan contains parallelism. 
 The most widely sentence type is declarative (53 %). 

         We observed that the informal style of advertising language 
predominates over the formal style. We found the formal style of 
writing only in scientific and business types of magazines. In 
scientific magazines, there occurred advertisements for a specific 
group of people – scientists, doctors, physicists; the vocabulary 
was technical and incomprehensible for common people. The 
linguistic means were the same in all types of magazines. We 
hope that this study will contribute to the present knowledge 
about advertising language and will introduce new facts, findings 
and observations on such creative and extremely interesting 
discourse. We believe that it will be useful and contributing for 
all who are interested in English language and its multiplicity 
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Abstract- Cervical cancer is a major public health problem 

throughout the world. It is the second leading cause of cancer 

deaths among women in Sri Lanka. Screening is one of the most 

cost effective strategies for the disease control. 

 

This study aimed to identify the Factors associated with the 

uptake of Cervical Cancer Screening among married women in 

age at or above 35 years in Udagangoda Grama Niladhari 

Division, Rathnapura District in Sri Lanka. 

 

A descriptive cross-sectional interviewer administered 

questionnaire survey was conducted among 170 women. Data 

were analyzed in SPSS 16.0 statistical software. Statistical 

significance was set at 𝑝< 0.05. 

 

Mean age was 52.6, 54.7% (n=93) were passed O/L and 60% 

(n=160) were unemployed women. Almost 87.6% (n=149 ) had 

heard of cervical cancer (CC) and 87.1% (n=148) had heard 

cervical cancer screening (CCS).A very small proportion of 

participants had heard of risk factors, signs and symptoms and 

link between HPV (Human Papiloma Virus) and CC, that is 2.3% 

(n=4 ), 11.2% (n=19) and 2.9% (n=5) respectively. Electronic 

Medias and midwives play great role in providing information on 

CC and CCS. Even though majority of them heard the disease 

and screening method; screening uptake was very low among the 

participants 19.4% (n=33). 

 

Age and educational level played key roles in determining the 

awareness and attitude of the women. At the same time proper 

awareness and positive attitudes were affected to determine the 

screening behavior of the respondents. The proportion of women 

who had ever been screened was significantly higher among 

those who demonstrated positive attitude to screening 78.8 %( 

n=26), 𝑝 = 0.001, respondents who were aware of the disease 

100.0 %( n=33), 𝑝 = 0.016, and those who were aware of 

cervical cancer and its screening 100.0%(n=33), 𝑝 = 0.001). 

 

This findings highlighted busy schedule in life 43.5% (n=74) and 

lack of knowledge 30.6% (n=52) were the most common barriers 

toward uptake of screening services. There is urgent need to 

improve the proper awareness programmers and attitude 

changing to overcome low attendance for screening services in 

Sri Lanka. 

 

Index Terms- Cervical Cancer screening, Factors, Cervical 

Cancer 

 

I. INTRODUCTION 

Cervical cancer is a type of cancer that occurs in the cells of 

the cervix, the lower part of the uterus that connects to the 

vagina.  

Cervical cancer is one of the most common viral infections in the 

reproductive tract (Ministry of Health, 2015). It is the second 

leading cause of cancer deaths among women in Sri Lanka and 

the fourth most frequent cancer in women among worldwide 

(HPV Information Centre, 2014).Among 266,000 deaths occur in 

worldwide, 85% of deaths occur in developing countries (WHO, 

2014). But it is the most easily preventable forms of cancer for 

women (WHO, 2015). 

The objective of this study was to identify the Factors associated 

with the uptake of Cervical Cancer Screening among married 

women in age at or above 35 years in Udagangoda Grama 

Niladhari Division, Rathnapura District in Sri Lanka. 

 

II. MATERIAL AND METHODS 

 

This was a Descriptive- Cross sectional study involving married 

women age at or above 35 years in Udagangoda Grama Niladhari 

Division in Rathnapura District, Sri Lanka. Simple 

randomization was done to select the 170 of participants from the 

selected population. Interview based structured questionnaire 

was developed from questionnaires that had been used in 

previous studies and from various articles. Questionnaire was pre 

tested before administer to the study population. 

The questionnaire aimed to gather information regarding 

respondents’ awareness on cervical cancer and its’ screening 

their attitudes and practices toward cervical cancer screening and 

perceived barriers for not attending to screening. Data were 

analyzed using SPSS database programme version 16. Univariate 

and Bivariate analysis were done. Univariate analyses (frequency 

computations) were performed as the main aim of this study was 

descriptive. Bivariate analysis was used in computing association 

between variables. The chi-square test was used to measure the 

strength of association between variables. P value of <0 05 is 

considered as statistically significant. 
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III. RESULTS 

 

Majority of the participants in this study were age group between 

35-55 years, un-employed women who were from nuclear 

families. 

 Mean age of the total respondents’ was     52.6. Mean parity was 

3.86. Of all the women interviewed, 56(32.9%) had passed O/L, 

49(28.8%) had primary education level, 38(22.3%) had 

secondary education level, 26(15.3%) passed A/L and only one 

participant had high education level. 

The employment status of the respondents was also established 

and 102(60%) were unemployed, 37(21.8%) were self employed 

while 20(11.8%) and 11(6.5%) were employed in government 

sector and privet sector respectively. 

The Majority of the respondents; 87.6% (n=149) had heard of 

cervical cancer, whereas 12.4% (n=21) had never heard of 

cervical cancer. 

 

 
Figure 1: Awareness on Cervical Cancer and Cervical cancer 

screening. 

 

Out of 170 total participants 87.1% of majority was aware about 

the cervical cancer screening while 12.9% were not aware about 

it. 

 

 
 

Figure 2: Source of information on cervical cancer and its 

screening 

 

Nearly half of the respondents reported to have gotten 

information on cervical cancer from electronic media. (48%) 

Other respondents state it as 21.4% from midwives, 13.5% 

printed media. 9.5% from relatives, friends or neighbors, 7.2% 

from doctors and 0.4% from other source.  

 

 

 
Figure 3: Uptake of Cervical Cancer screening 

 

Out of 170 total participants only 33(19.4%) respondents were 

had already participated to the Pap smear test. 

 

 

 
 

Figure 4: Barriers to prevent cervical cancer screening uptake 

 

 

This findings highlighted busy schedule in life 43.5% (n=74) and 

lack of knowledge 30.6% (n=52) were the most common barriers 

toward uptake of screening services. 

 

 
Figure 5: Comparison of the awareness on cervical cancer and 

it’s screening with the age and education levels of the married 

women age at or above 35years old 
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There was a statistically significant difference between age of the 

respondents with the awareness on cervical cancer and its 

screening. (χ2=25.123; df=2; p <0.001)  

 

 

 
 

Table 1: Comparison of the awareness and attitude on cervical 

cancer & it’s screening, with uptake of Cervical Cancer 

screening among married women age at or above 35years old  

 

 

 
 

Table 2: Comparison of the attitudes on cervical cancer & its 

screening with uptake of cervical cancer screening among 

married women age at or above 35years old  

 

There was a statically significant difference between, awareness 

on Cervical Cancer, its screening and attitudes, with uptake of 

Cervical Cancer Screening among the respondents. Those who 

were aware on cervical cancer and its screening had higher 

Cervical Cancer uptake while those who had good attitudes also 

played the same.  

 

IV. DISCUSSION 

 

Findings indicated majority of the women had heard about 

cervical cancer its cervical cancer screening. 

Awareness on cervical cancer and cervical cancer screening is 

associated with socio-demographic factors such as age group and 

educational level. Respondents those who are younger and with 

good educational background hadmore awareness on cervical 

cancer and its’ screening. 

 

Even though majority of them heard the disease and screening 

method; screening uptake was very low among the participants. 

This clearly depicts that quite a significant number of the 

community don’t utilize the services. 

These findings were supported by a research by Morris that in 

Kenya that had showed that only 53% had been screened for 

cervical cancer while the 

rest 47% had not been screened. 

 

 Woman’s awareness and attitudes on cervical cancer and 

cervical cancer screening was significantly associated with 

uptake of cervical cancer screening. The proportion of women 

who had ever been screened was significantly higher among 

those who demonstrated positive attitude to screening and proper 

awareness on cervical cancer and its screening. 

 

V. CONCLUSION 

 

Age and educational level played key role in determining the 

awareness and attitude of the women. At the same time good 

awareness and positive attitudes were affect to change screening 

behavior of the respondents. Proper awareness programmers and 

attitude changing are required to overcome low attendance for 

screening services.  
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Abstract— For most businesses stepping into Electronic 

commerce (E-commerce) is a great advantage. It helps them to 

improve on supply chain operations, step into new markets, 

improved customer services, easy operations with suppliers as 

well as with customers. As a business when they step into 

Ecommerce they need to protect their online transaction securely 

with privacy safeness and trusting issues that comes up with 

different type of intruders. Implementing E-commerce gives 

these kind of benefits. May be impossible without a coherent, 

consistent approach to E-commerce security. E-commerce always 

does its transaction between customers using the internet. For the 

reason that of these the business should have a high-end security 

system and should have a good privacy control system. 

Throughout this paper, will be giving an explanation about the 

importance of E-commerce security, different type of protocols, 

public key infrastructures(PKI), digital signature and certificate 

based cryptography using biometric cryptography and using other 

techniques that are in cryptography and respectively that supports 

with the e-commerce security. Using the finger print information 

the public keys and the private keys will be generated using those 

information to have a good privacy and confidentiality for the 

users who will be using this to make transactions in E-commerce 

more securely. Also as another issue in e-commerce it allows 

only single transaction at a time for different issues like these 

they have used different type of techniques.  

  

Index Terms— E-commerce security, High-end security system, 

Public Key Infrastructure (PKI), Digital Signature and 

Certificate, Biometric cryptography, Cryptography, Biometric 

information.  

  

I.  INTRODUCTION  

eb has gotten to be to a more noteworthy degree, if an 

unlawful people can access to this system. Idea to 

ensure system and information transmission over remote system 

called Network Security and Cryptography. A system security 

framework ordinarily depends on layers of insurance and fronts 

of numerous parts including organizing observing and security 

programming moreover to equipment and machines. All 

segments work commonly to amplify the taken in general 

security of the PC system. Cryptography is the security of 

information should be possible by a procedure. Cryptography is a 

developing innovation, which is vital for system security.   

  

Electronic business is obtaining and offering of administrations 

and advantages utilizing through the web or online informal 

organizations. Electronic business separate on advances, for 

example, portable trade, store network administration, electronic 

assets exchange, web showcasing, online exchange handling, 

electronic information exchange, stock administration 

frameworks, and robotized information gathering frameworks. 

Neural system and cryptography together can make an 

extraordinary help in field of systems security [1].   

  

System security is related in associations, ventures, and different 

sorts of foundations it can be private, as an organization, and 

others which may be interested in free. The arrangements and 

strategies are comprises in network security. It conceals a 

different PC systems, both open and private, that are utilized as a 

part of ordinary employments directing exchanges and 

interchanges between organizations, government offices and 

people.   

  

An appearance of cryptography in which key used to scramble a 

message unique in relation to the key used to decode it. Out in the 

open key cryptography has pair of cryptographic keys named 

open key and private key, a message can be scrambled with the 

general population key and decoded with the private key to give 

security. A message can be scrambled with the private key and 

unscrambled with the general population key to give marks. Open 

key has two fundamental branches. There are open key 

encryption and advanced mark.  

  

When a public key is received over an untrusted channel the 
recipient often wishes to authenticate the Public key. Finger 

prints can help accomplish this, since their small size allows them 

to be passes over trusted channels where the public key won’t 
easily fit.  

  

II. BACKGROUND AND RELATED WORKS  

“Review of e-Commerce Security Challenges” authored by 

Jarnail Singh. Procedure is hash capacity. Preferences in this 

exploration they demonstrate how security pull in apply in e-trade 

security and that our E-commerce Server truly never interfaces 

with the outside world. Burden in this examination paper consider 

the online fields as it were. Poor security on e-commerce web 

servers and in clients PCs is center issue to be determined for fast 

development of E-commerce. Cross-site scripting assaults are an 

extraordinary instance of code infusion. Web Server Firewall a 

web server or web application firewall, either an equipment 

apparatus or programming arrangement, is put in the middle of 

the customer end point and the web application. The web server 

and database server ought to be separated from different systems 

utilizing a system (DMZ) to lessen conceivable interruption from 

traded off PCs on different systems behind the firewall. In the 

W 
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event that there is a sensible match in the data, the information 

bundles are then permitted to go into the system which houses 

our e-Commerce Server [2].  

“Design and Development of an E-Commerce Security Using  

RSA Cryptosystem” authored by J. Nwoye. Procedure is (RSA). 

Points of interest in this exploration how (RSA) Cryptosystem 

security draw in apply in security. The security and protection 

elements of the exchange data are considered as vital variables. 

People in general key data incorporates n and a subordinate of 

one of the components of n; an assailant can't decide the prime 

variables of n (and the private key) from this data alone and that 

is the thing that makes the (RSA) calculation so secure. RSA 

cryptosystem is outlined along secluded systems. Doing some 

electronic trade business on the Internet is as of now a simple 

undertaking as is tricking and snooping. Open Key Encryption 

(PKE) or awry encryption is substantially more vital than 

symmetric encryption for the reasons for e-trade [3].  

  

“Network Security and Cryptography” authored by Mr. R. 

Kumar, V. Sowmya.  Methodology is Rivest-Shamir-Adleman 

(RSA) algorithm, Digital Signature Algorithm (DSA) and related 

signature schemes. Advantages in this research cryptographic 

technology will pay close attention to how public keys are 

associated with user identities, how stolen keys are detected and 

revoked and how long a stolen key is useful to a criminal. 

Disadvantages in this research cryptography cannot 

understanding of most outside people and the practices of 

cryptographic security is not available. A general overview of 

network security and cryptography is provided and various 

algorithms are discussed. There is no need to train users on 

security mechanisms, issue keying material on a per-user basis, or 

revoke keying material when users leave the organization. The 

common technique for masking contents is encryption. Secure 

Socket Layer (SSL) is most commonly used for securing website 

transactions. To provide security, the Internet Architecture Board 

(IAB) included authentication and encryption as necessary 

security features in the next-generation Internet Protocol (IP), 

which has been issued as IPv6 [4].  

  

“A Study on E-Commerce Security Issues and Solutions” 

authored by Pritikana Sen, Rustam Ali Ahmed, Md. Ruhul Islam. 

Technique is hash capacity. Favorable circumstances in this 

examination turning the ordinary business to hundred percent 

EBusinesses and the information don't get lost while transmission 

and extortion exchange couldn't occur. Inconvenience in this 

examination online exchange has no security. Secure Socket 

Layer (SSL) is generally utilized on the Internet, particularly for 

communication that includes trading secret data. On the off 

chance that check the site address, by checking the location bar 

which contains the Uniform asset locator the system can judge 

whether it is managing right organization or not. Furthermore in 

the event that will be need to purchase something from this sort 

of organization the team ought to begin with less costly thing and 

in a while will get to whether the shopping site is solid or not. 

Can see whether the shipper plans to impart data to an outsider or 

subsidiary organization. Brilliant Card Smart card is the card 

where client individual/business related data is put away and it 

varies from the Credit Card and check card [5].  

  

“Network Security Issues in e-Commerce” authored by Raghav 

Gautam, Sukhwinder Singh. Strategy is Distributed Denial of 

Service (DDOS). Advantages in this exploration online customers 

inclined to making fledgling blunders. Detriments in this 

exploration paper leave individuals helpless incorporate shopping 

on sites that aren't secure, giving out an excessive amount of 

individual data, and leaving PCs open to infections. Data security 

is a fundamental administration and specialized necessity for any 

proficient and successful Payment exchange exercises over the 

web. E-trade security has its own specific subtleties and is one of 

the most astounding obvious security parts that influence the end 

client through their everyday installment connection with 

business. In the paper the team talks about E-business Security 

Issues, Security measures, Digital Etrade cycle/Online Shopping, 

Security Threats and rules for protected and secure internet 

shopping through shopping sites. Teaching the buyer on security 

issues is still in the earliest stages organize yet will turn out to be 

the most basic component of the e-business security design. 

Ecommerce security is the assurance of e-trade resources from 

unapproved access, use, adjustment, or decimation [6].  

  

“The study of E-Commerce Security Issues and Solutions” 

authored by Mr.Amit N. Chaudhari, Prof. Priya V. Shirbhate. 

Philosophy is Distributed Denial of Service (DDOS). Points of 

interest in this exploration online customers inclined to making 

beginner blunders. Weaknesses in this examination paper leave 

individuals helpless incorporate shopping on sites that aren't 

secure, giving out an excessive amount of individual data, and 

leaving PCs open to infections. E-trade Security is a part of the 

Information Security system and is particularly connected to the 

segments that influence e-business that incorporate Computer 

Security, Data security and other more extensive domains of the 

Information Security structure. E-business security has its own 

specific subtleties and is one of the most astounding obvious 

security. In the workshop the team talked about E-trade Security 

Issues, Security measures, Digital E-business cycle/Online 

Shopping, Security Threats and rules for sheltered and secure 

web shopping through shopping sites. E-Commerce security has 

its own specific subtleties and is one of the most noteworthy 

obvious security parts that influence the end client through their 

everyday installment association with business. E-business 

security is the insurance of e-trade resources from unapproved 

access, use, modification, or annihilation [7].   

  

Cryptography Based E-Commerce Security, Ritu, 2016, the 

remote sensor systems develop and turn out to be broadly utilized 

as a part of numerous applications. E-trade Security is crucial to 

the system. In this exploration paper clarify the significant 

security errand of organizations and clients, and portrays the 

cryptographic systems used to lessen, for example, dangers, 

clarify the significance of E-trade security and will talk about 

really great protection, secure E-business convention, open key 

foundation, computerized mark and testament based 

cryptography strategies in E-business security. At the point when 

information goes through numerous hands, data could be caught, 

encryption plan keeps the information in a good for nothing 

structure, unless the wafer has the private key [8].   
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Open key cryptosystem and a key trade /convention utilizing 

instruments of non-abelian bunch H. K. Pathak, Manju Sanghi, 

2008. This examination proposed another open key cryptosystem 

and key trade convention taking into account the speculation of 

discrete logarithm issue utilizing Non-abelian gathering of square 

upper triangular frameworks of higher request. Proposed another 

open key cryptosystem and a Key of substantial size without the 

need of huge primes. The security of both the frameworks trusts 

on the trouble of discrete logarithms over limited fields. Animal 

power assaults are infeasible if adequately substantial sizes of 

lattices M1 and M2 are picked. Thus by picking huge qualities for 

the private keys r, s, v and w man in the center assault can be 

stayed away from [9].   

  

A Method for Obtaining Digital Signatures and Public-Key 

Cryptosystems R. L. Rivest, A. Shamir and L. Adlema. This 

exploration proposed strategy for actualizing an open key 

cryptosystem whose security reset to a limited extent on the 

trouble of calculating expansive numbers. In this technique ends 

up being set up without the utilization of dispatches to convey 

keys, and it additionally allows one to sign digitized archives. 

The security of this framework should be analyzed in more detail. 

Specifically, the trouble of calculating substantial numbers ought 

to be inspected nearly. Per user is asked to figure out how to 

break the framework. Once the technique has withstood all 

assaults for an adequate time span it might be utilized with a 

sensible measure of certainty. In this paper encryption capacity is 

the main contender for a trap entryway one way change known 

not creators. It may be alluring to discover different case, to give 

elective executions ought to the security of this framework turn 

out some time or another to be insufficient. There are without a 

doubt additionally numerous new applications to be found for 

these capacities [10].   

  

Execution of a Protocol for Secure E-Commerce Transactions 

Arvind Tudigani, Lahari .D, 2014. This framework we have 

attempted to give security to E-Commerce exchanges with the 

blend of symmetric and unbalanced calculations utilized as a part 

of cryptography. The framework scrambles each message that is 

being sent to the next remote customer on the system and on the 

collectors’ side decodes the figure content and checks for the 

privacy of information with hash esteem estimation serving to 

effectively achieve all the three primitives of system security 

Authenticity, Confidentiality and Integrity [11].   

  

Research on Digital Signature in Electronic Commerce Hongjie 

Zhu, Daxing Li, 2008.This paper is to propose a sort of advanced 

mark in view of open key. Both advanced signature and shielding 

unlawful insertion and replication of computerized items are 

adequately figured it out. At last, a material computerized 

signature framework is given with Java. The primary point of the 

content is to apply computerized signature innovation in e-

commerce framework, propel the answer for the security issues of 

advanced mark innovation in E-Commerce and offer personality 

affirmation to the individuals who partake in E-commerce 

exercises, which keeps a wide range of potential wellbeing 

dangers. This paper just discuss advanced mark innovation 

without security of people in general key, and the wellbeing of 

the general population key will be examined in future [12].  

  

III. CERTIFICATE  

Validations tie identity, power, open key, and the other 

information to a customer. For most web E-trade application, 

verification using a plan described as a piece of worldwide 

telecom union telecom systematization region International 

Telecommunication Union (ITU-T). Suggestion X.509 is utilized. 

A X.509 authentication contains such data as the:    

1- Certificate holder's name and identifier.     

2- Certificate holder's open key data.    

3- Key utilization limit definition.    

4- Certificate strategy data.    

5- Certificate backer's name and identifier. 6- Certificate 

Validity period.    

In today's E-trade environment, buyers may get singular 

affirmations to show their character to a site in the meantime it is 

the dealer areas that genuinely need assertions to exhibit their 

character to buyers [13].  

  

IV. E-COMMERCE TRANSACTION SECURITY  

In ecommerce exchanges the security must be exhaustive to 

secure data of the individual in the exchange. Their faculty data 

must be secured utilizing an open key encryption by giving a 

Pretty Good Privacy (PGP).   

PGP gives a mystery and affirmation organization that can be 

used for electronic mail and report stockpiling applications. PGP 

has turned out to be viciously and is at present extensively used, 

three standard reasons can be alluded to for this improvement:  

First: It is engaged around count that has survived expansive open 

review and are considered significantly secure.   

Second: It has a broad assortment of propriety.   

Third: It was not made by, nor is it controlled by, any managerial 

or benchmarks affiliation.   

PGP is the aftereffect of Phil Zimermann endeavors. It gives a 

safe correspondence in an unsecured Electronic environment. 

PGP gives confirmation and classification, pressure and division 

administrations for e-business exchange Security gave utilizing 

cryptographic methods. PGP gives a classification and 

verification benefit that can be utilized for exchanges and 

document stockpiling applications. It is generally utilized for 

these sort of a security.  

  

V. PUBLIC KEY CRYPTOGRAPHIC SYSTEM  

Using a body part as an input for an e-commerce transaction it is 

more secured than using number as the security method to secure 

these transactions. Using the input it generates an optical 

information signals impressed with the characteristics of a body 

part; this public key cryptographic system wherein said key 

generating means compromises to generate a seed number from 

inverse transform representation and pseudo-random number 

generator responsive to the seed number generator and a key and 

then for storing filter information on a data carrier which contains 
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an image of a body part; image based generated seed number. 

Which will be used as the public keys and the private keys.  

 

a. Authentication  

On sender side Secure Hash Algorithm (SHA) -1 is utilized to 

produce a 160-bits hash code of the sending message. The hash 

code is encoded utilizing the sender's private key and the 

outcome is attached to the message. The beneficiary unscrambles 

the hash code by sender open key. The recipient creates another 

hash code for the message and contrasts it and the decoded hash 

code. On the off chance that both hash codes are same then the 

message is true.  

  

b. Confidentiality  

The sender makes a message that will be transmitted and a 

128piece number to be utilized as a session mystery key for the 

sending message. The message is encoded utilizing 3Data 

Encryption Standard (DES) with the session mystery key. The 

session mystery key is again encoded utilizing the beneficiary 

open key and is attached to the sending message. The beneficiary 

utilized its private key to unscramble and recuperate the session 

mystery key and after that session mystery key is utilized to 

decode the sending message.  

   

  

  

Figure 01: PGP Cryptographic Functions     

(Source: https://encrypted-  

tbn3.gstatic.com/images?q=tbn:ANd9GcTTx   

y3QN422izddyWPsCT8ILF0Fz5xWrlNRv4K 

3gJnj4WrWWyNkPw)  

 

 

 

 

 

Figure 01 portrays the accompanying strides that are performed 

by PGP to sender side,  

   

i. Hash of Message H (M) is established.  ii. Hash is encoded 

utilizing private key of client A (KRa) and it is linked with 

message M.  iii. At that point Compression (Z) is done utilizing 

WinZip.  iv. After pressure PGP perform symmetric encryption 

utilizing session key (Ks) and session key likewise encoded 

utilizing open key of client B (KUb).   

v. Toward the end PGP perform link and transmitted to client A   

  

Figure 01 demonstrated the accompanying strides that are 

performed by PGP to collector side,  

   

i. Unscramble the session key utilizing private key of B 

(KRb)  

ii. At that point utilizing the unscrambled session key 

recoup the message. 

iii. Uncompressed the message (Z-1) and unscramble the 

message hash utilizing open key of client A (KUa). 

iv. Calculate the hash of message and compare with 

sender’s calculated hash value.   

v. If both hash are same then message is authentic.  

  

TABLE I  

Cryptographic Notations  

Notation                   Description   

M                  Message   

H                                                                        Message 

Hash   

EP, DP                           Public Key Encryption & 

Decryption   

EC, DC                           Symmetric Encryption 

&Decryption   

Ks                                                                         Session Key   

KRa, KRb                                      Private key of user a and b   

KUa, KUb                                               Public Key of user 

A  

Z , Z-1                                     Compression & 

uncompressing   

||                                              Concatenation 

  

  
  

VI. PUBLIC KEY INFRASTRUCTURE  

Public Key Infrastructure (PKI) gives an establishment to other 

security administrations. The motivation behind a PKI is to 

permit the dissemination and utilization of open keys that are 

created utilizing a biometric data and advanced authentication to 

give secure correspondence in ecommerce. There are some 
prevalent open key encryption calculations, for instance, RSA, 

ElGamal, and ECC. The security of the most open key encryption 
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calculations depends on discrete logarithms in limited gatherings 

or whole number factorization. A PKI is an establishment on 

which different applications and system security parts can 

construct. Frameworks that frequently require PKI based security 

instruments incorporate Email, different chip card applications, 

esteem trade with E-business, home saving money, and electronic 

postal frameworks.  

 
Figure 02: Public Key Infrastructure   

(Source: 

https://www.verboom.net/blog/20130203.0/encryptionsign-

2.png)  

  

In above figure 02, sender encodes plain content with his/her 

private key and connect plaintext with mark. At the point when 

beneficiary gets then recipient decode it utilizing sender open 

key. This demonstrates the confirmation utilizing PKI.   

The revelation of open key cryptography has made various 

administrations accessible, some of which were either obscure or 

unachievable with symmetric figures. One of the primary 

branches and uses of the general population key cryptography is 

an open key encryption plan which permits two gatherings to 

impart safely over an uncertain channel without having earlier 

learning of each other to build up a mutual mystery key. The 

procedure utilizes authentications which are issued to clients or 

applications by a declaration power CA. Issuance of an 

endorsement requires confirmation of the client's character more 

often than not by an enlistment power RA. PKI uses digital 

certificates to protect information assets through the following 

mechanisms:   

i. Verification: Validates the personality of machines and 

clients.  

ii. Encryption: Encodes information to ensure that data 

can't be seen by unapproved clients or machines.   

iii. Advanced marking: Provides what might as well be 

called a biometric signature furthermore empowers 

ventures to check the honesty of information and figure 

out if it has been messed with in travel.   

iv.  Access control: Determines which data a client or 

application can get to and which operations it can 

perform once it accesses another application additionally 

called approval.  

VII. SECURE E-COMMERCE PROTOCOL  

 A Secure E-commerce Protocol gives a testament based security 

system. In this plan both client and trader demand CIA for issue 

testaments so both can start their exchange. Both sides will verify 

each other by their ID's. In this methodology nonce is utilized to 

handle replay danger. Client and Merchant testaments diagram 

are appeared in fig 3, 4. The blueprint contains ID, declaration 

serial number, guarantor name, reason for testament ,endorsement 

hash code , begin date , lapse date and so forth.  

 

Endorsement is encoded by private key of CIA (EPR (CIA)).  
   

  

Figure 03: Customer Certificate Schema 

(Source: http://ijcsjournal.com/sites/default/files/archives/IJCS- 

072.pdf) 

 

Figure 04: Merchant Certificate Schema   

(Source: 

http://ijcsjournal.com/sites/default/files/archives/IJCS072.pdf)  
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TABLE II 

Secure E-commerce Protocol Steps 

i.               EKU (Auth) [IDA, ReqA, Time, KUA, 

NA]   

ii.                           EKU (Auth) [IDB, Time, KUB, 

NA]  

iii.                  CA=EKR (Auth) [IDA, ReqA, Time, 

NA]   

iv.                   CB=EKR (Auth) [IDB, Time, KUB, NB] 

v.                                                                        TA→M   

vi.                                                                        TB →C   

vii.                   Eku (B) [N1, EKR (A) [IDA, Time, 

NA]]   

viii.                   Eku (A) [N2, EKR (B) [IDB, Time, 

NB]]   

ix.                                             Eku (B) [EKR (A) [N2]] 

 

  

Secure E-commerce Protocol provides security against 

Authentication, Confidentiality, Integrity, Non Repudiation, 

Replay attack and man in the middle attack [14].  

  
  

TABLE III  

Secure E-commerce Protocol Notations  

Notation                                                           Description   

CIA                                                        Certificate Issue Authority   

CA, CB                                                   Certificate issue to user A   

N1, N2                                                  Nonce generated by user A   

Time                                                                             Time Stamp   

IDA, IDB                                         Identity of user A and B   

EKR(A), EKR(B),  EKU(A), EKU(B)      private/public 

encryption    

                                                                         using private/public                                                                                                                                                        

.                                                                        keys of user A and 

B 

  

  

VIII. E-COMMERCE SECURITY  

There are unmistakable techniques used to ensure and measure 

security in E-trade environment, ought to clear up some of them 

in the going with sections, which are: Privacy, Cryptography and 

statements.  

  

  

IX. CRYPTOGRAPHY 

Cipher systems are ordered into 2 classes which are:-   

a. Secret key figure framework. 

b. Public-key figure framework 

  

In the going with ought to depict every one class rapidly 

Discharge Key: Secret key cryptography is the most settled kind 

of system in which to form things in puzzle. There are two 

essential kind of release key cryptography, transposition and 

substitution. Transposition figure, encode the main message by 

changing characters demand in which they happened. Where as in 

substitution figure, the principal message was encoded by 

supplanting there characters with various characters. In both 

sorts, both the sender and authority have the same puzzle keys. 

For the most part used puzzle key arrangement today is called 

Data Encryption Standard (DES). DES figure work with a 56-bit 

riddle key besides 16 rounds to change a square of plaintext into 

figure content.   

  

X. FUTURE WORK  

With explosive growth in the Internet, network and data security 

have become an inevitable concern for any organization whose 

inner private network is connected to the Internet. The security 

for the data has become highly essential. User’s data privacy is a 

central problem over cloud. With more mathematical tools, 

cryptographic schemes are getting more adaptable and often 

involve multiple keys for a single application.   
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In the future, work can be prepared on key distribution and 

management as well as an ideal cryptography techniques for data 

security over clouds.  

 

XI. CONCLUSION  

Satisfying security requirements is the most important goals for e-

commerce system security designers. Public key cryptographic 

techniques are used in the e-commerce transactions. This is more 

secured than using number as the security method. With the input 

it generates an optical information signals impressed with the 

characteristics of a body part. Which will be used as the public 

keys and the private keys.  

In the proposed paper, it has been designed for securing 

ecommerce transaction by using public key encryption algorithm 

which is based on discrete logarithms in finite groups or integer 

factorization. A Public Key Infrastructure (PKI) is a foundation 

on which other applications and network security can build. 

System that often required PKI based security mechanisms. The 

proposed method is increase the performance of E-commerce 

security rapidly. So combining more security methods with each 

other may increase efficiency but may increase the cost.  

 

 

ACKNOWLEDGEMENT  

  

I wish to thank Mr.  Dhishan Dharmmearatchi of Sri Lanka 

Institute of Information Technology (Pvt.) Ltd., Colombo, for the 

helpful criticism, encouragement, scholarly instruction and 

suggestions for improvement which he gave me throughout the 

period of this work.   

  

REFERENCES  

  
[1] S. Kumar, “Technique for Security of Multimedia using Neural Network” 

[Online]. Paper id-IJRETM-2014-02-05-020, IJRETM, Vol: 02, Issue: 05, 

pp.1-7. Sep-2014.   [Online]. Available: 

http://www.ijircce.com/upload/2014/february/1_Review.pdf [Accessed: 7- 

Sep- 2016].  
  

[2] J. Singh, “Review of e-Commerce Security Challenges”, International 

Journal of Innovative Research in Computer and Communication 

Engineering, ISSN: 2320-9801 Vol. 2, Issue 2, February 2014. [Online]. 

Available: http://www.ijircce.com/upload/2014/february/1_Review.pdf 

[Accessed: 7- Sep- 2016].  
  
[3] J. Nwoye, "Design and Development of an E-Commerce Security Using 

RSA Cryptosystem", School of Science & Technology, National Open 

University of Nigeria, Enugu, Nigeria, 2016. [Online]. Available: 

http://www.ijiris.com/volumes/vol2/iss6/02.JNIS10083.pdf. [Accessed: 14- 

Sep- 2016].  
  
[4] R. Kumar, V. Sowmya, “Network Security and Cryptography”, International 

Journal of Computer Science and Information Technology  
Research ISSN 2348-120X Vol. 2, Issue 2, pp: (167-178), Month: April- 
June  2014.  [Online].      Available:  
http://www.researchpublish.com/download.php?file=NETWORK%20SEC 

URITY%20AND%20CRYPTOGRAPHY-253.pdf [Accessed: 13- Sep-  
2016].  

  
[5] S. Pritikana and R.A. Ahmed “A Study on E-commerce Security Issues and 

Solutions”, International Journal of Computer and Communication System 

Engineering (IJCCSE), Vol. 2 (3), 2015, 425-430. [Online] Available: 

http://www.ijccse.com/june15/RP_0615_5886.pdf [Accessed: 11- Sep- 

2016].  
  
[6] R. Gautam, S. Singh, 2014. “Network Security Issues in e-Commerce”, 

International Journal of Advanced Research in Computer Science and  
Software Engineering, Volume 4, Issue 3, March 2014 ISSN: 2277 128X.  
[Online]  Available:  
http://www.ijarcsse.com/docs/papers/Volume_4/3_March2014/V4I30104.pd

f. [Accessed: 6- Sep- 2016].  
  
[7] M. A. N. Chaudhari, V. Shirbhate, Prof. Priya. “The study of E-Commerce 

Security Issues and Solutions”, [Online]. Available: 

http://ijrise.org/asset/archive/15SANKALP4.pdf [Accessed: 6- Sep- 2016].  
  
[8] Mr. Ritu, "Cryptography Based E-Commerce Security", 

https://www.ijarcsse.com, International Journal of Advanced Research in  
Computer Science and Software Engineering, Volume 6, Issue 7, July 2016.  
[Online].  Available:  
https://www.ijarcsse.com/docs/papers/Volume_6/7_July2016/V6I70111.pdf

. [Accessed: 14- Sep- 2016].    
  
[9] H.K Pathak and S. Manju, “Public key cryptosystem and a key exchange 

protocol using tools of non-abelian group”, 1st ed. (IJCSE) International 

Journal on Computer Science and Engineering, 2016, p. 5. [Online] 

Available: http://www.enggjournals.com/ijcse/doc/IJCSE10-02-04-39.pdf 

[Accessed: 11- Sep- 2016].   
   
[10] R. L. Rivest, A. Shamir and L. Adlema, "A method for obtaining digital 

signatures and public-key cryptosystems" (2008). [Online] Available: 

http://www.cs.sfu.ca/~vaughan/teaching/431.2011/papers/citation.cfm.html.  
[Accessed: 5- Sep- 2016].    

  
[11] A. Tudigani, A. Lahari, "Implementation of a Protocol for Secure 

ECommerce Transactions," International Journal of Computer Science and  
Mobile Computing, Vol. 3, no. 7, p. pg.499 – 505, Jul. 2014. [Online] 

Available:  
http://www.ijcsmc.com/docs/papers/July2014/V3I7201499a1.pdf 

[Accessed: 13- Sep- 2016].  
  
[12] H. Zhu and D. Li, “Research on Digital Signature in Electronic Commerce”, 

Proceedings of the International Multi Conference of Engineers and  
Computer  Scientists,  (2008).  [Online]  Available:  
http://www.iaeng.org/publication/IMECS2008/IMECS2008_pp807-809.pdf 

[Accessed: 13- Sep- 2016].  
  
[13] J. Menezes, A. Vanstone, “Handbook of Applied Cryptography”: CRC 

Press, 1996.  
  
[14] M. A Nada, “E-Commerce Security”, IJCSNS International Journal of 

Computer Science and Network Security, VOL.8 No.5, May 2008. 

[Online].Available: http://paper.ijcsns.org/07_book/200805/20080550.pdf.  
[Accessed: 11- Sep- 2016].  

  
AUTHORS  

  

First Author – A.D.N.M. Fernando, Under Graduate (BSc IT), 

Sri Lanka Institute of Information Technology (Pvt) Ltd, 

Niranjanfernando256@gmail.com.   

Second Author – H.M.P.M.B. Herath, Under Graduate (BSc IT), 

Sri Lanka Institute of Information Technology (Pvt) Ltd, 

paramee93@gmail.com.   

Third Author – M.L.R.K. Senarathna, Under Graduate (BSc IT),  

Sri Lanka Institute of Information Technology(Pvt) Ltd, 

lakchani.senarathna@gamil.com.   

Forth Author – D.P. Brandiwatta, Under Graduate (BSc IT),  Sri 

Lanka Institute of Information Technology(Pvt) Ltd, 

damithpriyanath@gmail.com.   



International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      93 
ISSN 2250-3153   

www.ijsrp.org  

Fifth Author – T. Kiroshan, Under Graduate (BSc IT),  Sri 

Lanka Institute of Information Technology(Pvt) Ltd, 

kiroshan.t@gmail.com.   

Sixth Author – M.P. Madushika, Under Graduate (BSc IT),  Sri 

Lanka Institute of Information Technology(Pvt) Ltd, 

pavanimadarasinghe@gmail.com.  

Seventh Author – P.A.D.A. Senarathne, Under Graduate (BSc 

IT), Sri Lanka Institute of Information Technology(Pvt) Ltd, 

A.senarathna121@gmail.com.   

Eighth Author – Dhishan Dhammearatchi, Lecturer(Bsc 

Hons(UK), MSc (UK), CCNP, MCSSL(SL), MBCS(UK), 

MIEEE, TM (CC), MCKC (SL)), Sri Lanka Institute of  

Information Technology(Pvt) Ltd, dhishan.d@sliit.lk.  

Correspondence Author – H.M.P.M.B. Herath,  

paramee93@gmail.com, +94772856045  

  

  

  

  

  

  

 



International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      93 
ISSN 2250-3153   

www.ijsrp.org 

Factors affecting implementation of green procurementin 
Kenya: A case study of Coca-Cola Bottling Limited 

Nairobi 
Terry NyachombaMachira, Dr. Dennis Juma 

 
Business Department, Jomo Kenyatta University of Agriculture and Technology Karen Campus 

 
Abstract- The purpose of this study was to evaluate the factors 
affecting implementation of green procurement programs in the 
manufacturing industry in Kenya. The objectives of the study 
were: To find out the effects of organizational support on 
implementation of green procurement programs; To examine 
how availability of environmental friendly products affects 
implementation of green procurement programs; and assess the 
influence of Supplier Selection on implementation of green 
procurement in Coca-Cola Bottling Co of Nairobi Ltd. The study 
was guided by the systems theory. The research employed a case 
study research design. Data was collected from procurement 
officers, assistant procurement officers and stores personnel. 
These were the in the best position to answer questions on issues 
of green procurement. The study employed a census approach in 
which all the 48 personnel in the procurement department were 
targeted.  Questionnaires were used for data collection.  Prior  to  
the  actual  data  collection,  a pilot  study  was  conducted  to  
ascertain  the  reliability  and  validity  of  the  instruments.  The 
study gathered both qualitative and quantitative data.  
Quantitative data was analyzed using descriptive statistics 
including frequencies and percentages.  Qualitative data was 
discussed under themes consistent with the research objectives. 
The results of the findings revealed that organizational support 
was important in ensuring effective implementation of green 
procurement. This is supported by only 35% which means that if 
there is no support from top management, then implementation 
will not be effective. Further, the second objective established 
the effect of using environmentally friendly products on 
implementing green procurement programs. From the findings, it 
was thus established that there is a strong relationship between 
environmentally friendly products and green procurement 
programs at 40%.  Finally, Majority of the respondents rated the 
supplier selection Coca-Cola Bottlers, Nairobi as low at 25%. 
 
Index Terms- environmentally friendly products, green 
procurement supplier selection, and organizational support 
 

I. INTRODUCTION 
wanson, (2005), asserts that green procurement steams from 
pollution prevention principles and activities. Also known as 

green or environmental purchasing, green procurement compares 
price, technology, quality and the environmental impact of the 
product, service or contract. Green procurement policies are 
applicable to all organizations, regardless of size. Green 
procurement programs may be as simple as purchasing 

renewable energy or recycled office paper or more involved such 
as setting environmental requirements for suppliers and 
contractors. "Green" products or services utilize fewer resources, 
are designed to last longer and minimise their impact on the 
environment from cradle to grave. In addition, "green" products 
and services have less of an impact on human health and may 
have higher safety standards. Whilst some "green" products or 
services may have a greater upfront expense, they save money 
over the life of the product or service.  
        The publication of the Brundtland commission report “Our 
common future” on sustainable development (WECD, 1987) 
brought forward issues that promote public policies that 
encourages development and diffusion of environmentally sound 
goods and services have provided impetus and the much need 
inspiration towards policy formulation and adoption (Thomson& 
Jackson, 2007). According to Thai (2006) green purchasing is the 
adding of environmental aspects to price and performance 
criteria when making purchasing decisions as opposed to the 
fixation with price as the only criteria.  
        Leading international agencies that have included 
environmental issues in their procurement guides include the 
International Bank for Reconstruction and Development (IBRD), 
African Development Bank (AfDB) and United Nations (UN). 
Specific countries that have mainstreamed environmental agenda 
in their procurement policies include the United States of 
America (Swanson, et al 2005); South Africa (Bolton, 2006; 
2008) and Asia (Dickinson & Chan, 2010). In Europe, some 
directives have specific guidelines that require member countries 
to implement, thereby bringing about rapid environmental 
diffusion and visibility.  
        Green procurement policies and programs can reduce 
expenditure and waste; increase resource efficiency; and 
influence production, markets, prices, available services and 
organizational behaviour. They can also assist countries in 
meeting multi-lateral requirements such as the Kyoto Protocol 
and Rotterdam Convention. International Standards Organisation 
and other bodies have established guidelines for green 
procurement programs.  The publication of the Brundtland 
commission report “Our common future” on sustainable 
development (WECD, 1987) brought forward issues that promote 
public policies that encourages development and diffusion of 
environmentally sound goods and services have provided 
impetus and the much need inspiration towards policy 
formulation and adoption ( Thomson& Jackson,2007).  
        According to Thai (2006) green purchasing is the adding of 
environmental aspects to price and performance criteria when 
making purchasing decisions as opposed to the fixation with 
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price as the only criteria. Leading international agencies that 
have included environmental issues in their procurement guides 
include the International Bank for Reconstruction and 
Development (IBRD), African Development Bank (AfDB) and 
United Nations (UN). Specific countries that have mainstreamed 
environmental agenda in their procurement policies include the 
United States of America (Swanson, et al 2005); South Africa 
(Bolton, 2006; 2008) and Asia (Ho, Dickinson & Chan, 2010). In 
Europe, the directives (2004/17/EC and 2004/18/EC) have 
specific guidelines that require member countries to implement, 
thereby bringing about rapid environmental diffusion and 
visibility.  
        Studies done in GP such as Swanson, et al (2005); Bolton, 
(2008); Ho, Dickinson & Chan, (2010); Brammer& Walker, 
(2011); (Bolton, 2008), reveal that there is an empirical gap 
relating to green procurement especially in the manufacturing 
industries in Kenya. This research will therefore be a scholarship 
effort at contributing to, complementing other scholarly efforts, 
and filling the empirical gap on green procurement practices in 
manufacturing industries in Kenya.  
 
 1.1 Organizational Support  
        Bolton, (2008) argues that implementing a green 
procurement program means changing policies and procedures. 
For it to be successful, it is essential that management supports 
the initiative fully. In addition, those charged with making 
purchasing decisions must be involved in the implementation 
process. Their suggestions and support are critical. For an 
organization to implement a green procurement program, it must 
have commitment from all levels, including senior management 
and purchasing agents. A policy statement outlining the 
corporate commitment to green procurement can help. Gitari and 
Were, (2014) carried out study on challenges facing 
implementation of green procurement at Unga Limited Kenya 
proposed a conceptual framework that explains the 
implementation (or lack thereof) of green procurement. The 
propositions steamed from, firstly, a differentiated materialist 
viewpoint on organizational culture to understand the level of 
desire exhibited by the organization and by the procurement 
department Secondly, the study drew upon the resource-based 
view of the firm to explain how the procurement manager’s 
capability to respond to a given level of desire moderates the 
degree to which that desire is realized in the organization’s 

procurement activity. The Commitment to Buy/Purchase Green 
encourages organizations to continuously improve the 
environmental sustainability of their purchasing decisions. Given 
its business and environmental benefits, Green Procurement has 
many benefits that it comes along with. For governments, 
        Green Procurement can help to: Reduce any negative and 
unintended impacts on the environment like pollution and 
deterioration of local air quality; Support companies that provide 
products and services that have fewer environmental impacts and 
stimulate "green," innovative product development and business 
development; Save the amount of money spent on cleaning up 
pollution, by preventing it in the first place; also this Sends a 
message to manufacturers and service providers that consumers 
will recognize their environmental efforts; Create a scale effect, 
thus reducing production costs by the sheer scale of demand for 
green products; and Fulfill OECD agreements to take greater 
account of environmental considerations in public procurement 
of products and services (OECD member countries are to 
demonstrate their progress, (Gunther, 2006). For private 
companies, Green Procurement helps the organization in making 
the sustainable purchasing choices; establish, implement and 
evaluate a formalized green procurement strategy; selecting 
suppliers; and environmental concerns for some key purchasing 
areas (Gunther, 2006). 
 

II. RESEARCH METHOD 
        The research adopted a case study research design to come 
up with the relevant data for analysis. It emphasizes on quality in 
the collection and analysis of data and it is used when collecting 
data using open –ended questionnaires. This is in accordance to 
Mugenda and Mugenda (2005), who assert that a case study type 
of research design is considered the most appropriate because it 
describes in quantitative terms the degree to which variables are 
related. The base of the study was Coca-Cola Bottling, Nairobi 
Ltd. 
        The study targeted the personnel at the procurement 
department of Coca-Cola Bottling, Nairobi Ltd. These staff 
members include procurement officers, Assistant procurement 
officers and stores personnel totaling to 48 respondents. 
Population based survey was used , where all members of the 
population were involved in the study. 

 

III. RESULTS 
Table 1: Target population 

 
Category Population 
Procurement Officers 9 
Assistant Procurement Officers 21 
Stores Personnel 18 
TOTAL 48 

 
Academic Qualification 
The figure below shows the analysis of the qualifications of the respondents who contributed to data collection. 
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Figure 1.Academic qualifications of the respondents. 
Duration of Services 
The research sought to establish the duration of service of the respondents in Coca-Cola Bottling, Nairobi Ltd. 
 

Table 2: Duration of service 
 

 Frequency Percent Valid percent Cumulative 
percent 

Less than 5 
years 

    10 25   25   25 

5-10 years    15 37.5   37.5 62.5 

11-15 years     9 22.5   22.5 85 

Above 16 
years 

    6 15   15 100 

TOTAL 40 100.0   100.0  
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Responses on organizational support 
This question sought to establish how the respondents rated the management concern on  
Organizational Support at Coca-Cola Bottlers. The table below is an indicative of this information. 
 

Table 3: Ratings of organizational support 
 
Description 
 

Total Strongly 
agree 

Agree Neutral Disagree Strongly 
disagree 

Total 
(%) 

The company allows for green  40       15%             20%        10%         25%       30%              100% 
Procurement programs 
 
The company provides 
Sufficient resources for GP     40       14%             19%      23%              24%      20%            100% 
 
Are employees trained on 
Matters of GP                         40        30%          28%      20%            14%           8%           100% 
 
Company sensitization on GP  40      30%               25%     20%            15%          10%          100% 
Company policy statement 
Outlining corporate commitment  
To GP                                  40    40%                30%       20%          10%          -                100% 
 
What do you think should be done before implementation of 
green programs in the company? 
        From the findings, majority of the respondents felt that staff 
training and sensitization should be carried out Similarly, 
Supplier sensitization should also be enhanced and research in 
green procurement should be done extensively. All these 
suggestions rated very highly as majority of the respondents felt 
that there is need for implementation of GP but with a lot of 
managerial support in the issues suggested amongst others.  
 
Is the Government doing enough to encourage firms to 
implement green procurement programs? 
        This question sought to know from the respondents whether 
the Kenyan government is doing enough to support green 
procurement. Majority of the respondents, especially those who 
hold masters and degrees qualifications answered by saying that 
the government of Kenya is not doing enough. This was mainly 
due to financial aspects that are attached to Green procurement, 
which may be expensive at the startup level. Secondly, 
organizational attitudes, especially in the private sector were an 
indication that the government may not be able to interfere much 
with their operations and thus implementation may be slow. The 
government does not have a policy or guidelines for 
implementation of GP. 
 

IV. DISCUSSIONS 
        The results in table 3 show that the company allows for 
green procurement programs, though the findings Indicate that to 
a great extent, the programs are minimal. 30% of the respondents 
strongly disagree while 25% disagree. 10% are neutral. 34% 
agree that the company is practicing green procurement to some 
extent. The study also sought to find out whether the company 
provided sufficient resources for green procurement. The 
resources in this case are financial in nature and managerial 
commitment towards the programs. 23% agreed that the 

management provided resources while 23% were not sure. 44% 
disagreed that the company provided resources towards GP. On 
employee training on matters of green procurement, 58% agreed 
that they have been trained on issues to do with green 
procurement while 22% disagreed. 20% were neutral. The 
company provides information/sensitization on green 
procurement. This is evidenced by 55% of the respondents who 
agreed . 25% disagreed to the same while 20% were unsure. 70% 
further agree that the company has a policy statement outlining 
the corporate commitment to  GP while 20% neither agreed nor 
disagreed. 10% disagreed that the company has a policy 
statement Majority of the respondents asserted to the findings 
that implementing a green procurement program means changing 
policies and procedures. For it to be successful, it is essential that 
management supports the initiative fully. In addition, those 
charged with making purchasing decisions must be involved in 
the implementation process. Their suggestions and support are 
critical. For an organization to implement a green procurement 
program, it must have commitment from all levels, including 
senior management and purchasing agents. A policy statement 
outlining the corporate commitment to green procurement can 
help. 
 

V. CONCLUSIONS 
         From the research findings, the study established that 
organizational support highly affects green procurement 
programs. A number of managerial and policy implications can 
be derived from this study. First, even though some progress has 
been made in Coca-Cola to streamline adoption, there remains 
much to be done to take implementation of GP to the next level. 
Indeed it has been recognized implementing GP is a slow and 
evolving process, even in the most advanced countries, GP is still 
work in progress and an evolving practice in Kenya. The 
research also point to the strong need for public institutions that 
intend to develop a GPP-oriented strategy to strongly rely on 
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awareness, competence and knowhow of its personnel involved 
in the procurement activities at different levels. 
 

VI. RECOMMENDATIONS 
        The research recommends that the Coca-Cola Bottling, 
Nairobi Ltd stakeholders should give attention to the 
organizational support of the Coca-Cola Bottling, Nairobi Ltd. 
This is because the organizational support is one of the 
determinants of green procurement programs. The manufacturing 
industry should align both legal and fiscal policies to enhance 
faster GP uptake in the private sector: The regulatory mechanism 
should take the form of rules, laws, sanctions and incentives that 
when enforced will result in constraints and inducement to 
organizations to make necessary changes in their structures and 
processes. These actions may force organizations to behave in 
certain ways in order avoid penalties and encourage the use of 
recyclable materials, waste reduction and conservation of energy. 
The research further recommends that the company provide for 
ongoing skills development, continuous training and capacity 
building of staff on GP related issues.  The study findings clearly 
emphasize the need for the organization to implement an 
effective capacity building and awareness-raising action on its 
human resources, both by means of spreading information on GP 
tools and opportunities and by intensively training the key-
personnel on how to set up a tendering procedure, define the 
requirements, qualify the suppliers, and identify the best offer for 
“sustainable value for money. All staff involved in the 
procurement function should continuously upgrade their skills in 
order to be able to appreciate the latest innovations in green 
product design, to enable them design sustainable tenders 
documents. Part of this process should also involve easing access 
to capacity building tools and information resources through 
online information repositories. 
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Abstract- Study aims: To evaluate Effectiveness of an 
Educational Program on Secondary Schools Teachers' Skills 
about Cardiopulmonary Resuscitation (CPR) in Baghdad City 
and To Find out Relationship between Socio-demographic data 
and Cardiopulmonary Resuscitation Skills.  
         Methodology: A Quantitative research uses quasi-
experimental design study is conducted throughout the period of( 
October 20th 2015 to August   25th 2016)  in order to assess 
teachers' Skills towards Cardiopulmonary Resuscitation Skills in 
Baghdad City Secondary Schools.  A stratified sample of (60) 
teachers, which is selected from (24) secondary schools' (12 
males and 12 females), is equally distributed among Karkh and 
Rusafa Directorates in Baghdad City . The study sample in this 
study is divided into two groups; (30) teachers for the study 
group, which is exposed to the health education program, and 
(30) teachers for the control group, the groups are almost 
matched relative to their characteristics. The reliability of the 
questionnaire which is determined through a pilot study and the 
validity are achieved through a panel of (12) experts. the 
questionnaire is constructed that is used as a mean of data 
collection. It consists of (2) major parts ;the first part is 
concerned with teachers' socio-demographic characteristics of 
age, gender, marital status, level of education, years of 
experience in teaching, and participation in training courses. The 
second part is concerned with teachers' Skills towards 
Cardiopulmonary Resuscitation Skills that includes teachers' 
Skills towards Cardiopulmonary Resuscitation Skills (19) items. 
All teachers are interviewed, and each one was given a time 
period approximately (5) minutes to performance the steps. Data 
are analyzed through the application of descriptive statistical data 
analysis approach that includes, frequencies, percentages, mean 
of score , standard deviations and figures. inferential statistical 
data analysis approach that includePearson Alpha Correlation 
Coefficient ,Chi-squared test, t-test and Analysis of covariance 
(ANCOVA). 
         Results: The study confirmed that the teachers working in 
the secondary school had very weak level of practice at 
cardiopulmonary resuscitationand need specific educational 
program,that great improvement in the levels of the skill of 
sample in throughout the phases of CPR training program . 
Teachers  in study group demonstrated a considerable benefit of 
training program of CPR 
         Conclusion: No differences were found between the study 
sample (study and control groups) regarding some socio-
demographic characteristics such as, gender, Sector, Level of 

Education,  sources of information's.The study sample (study and 
control groups) before implementation the educational program 
have very weak level of cardiopulmonary resuscitation skills. 
The study group  after applying the education program , there 
were improvements in the cardiopulmonary skills ,but the control 
group had unsatisfactory skills toward cardiopulmonary 
resuscitation.Assuming that there were no biases or confounders, 
the data suggests that  the educational programs resulted in 
statistically significant improvement in skills of cardiopulmonary 
resuscitation. 
         Recommendations: The study recommends Continuous 
education and CPR training programs for teachers every six 
months.Training must be repeated at regular intervals to maintain 
the CPR skills.It is essential that there should be cooperation 
between the Ministry of Health and the Ministry of Education for 
a training courses to improve the skills of the teaching staff 
regarding CPR and first aid necessary to save the lives of people 
in general and students in particular. 
 
Index Terms- Effectiveness, Education program, 
Cardiopulmonary resuscitation, Skills . 
 

I. INTRODUCTION 
ardiopulmonary resuscitation (CPR) is an important medical 
process which is necessary for individual who suffer sudden 

cardiac arrest.  It is a combination of rescue breathing and chest 
compressions which is delivered to the victims who are thought 
to be in heart stopped P

(1)
P. In earlier days CPR training was meant 

only for health care professionals. Later it was noticed that many 
of these events occurred outside the hospital setting, and that 
early CPR need to be performed by the bystanders who 
witnessed the scene. Hence, CPR is said to be a skill for all , 
Quality of life is also found to be better for victims who 
immediately receive bystander CPR even in absence of 
professional assistance , Studies have shown that immediate CPR 
after collapse due to ventricular fibrillation doubles or even 
triples the chances of survival. In contrast survival chances 
decrease by 7-10% for every min, if CPR is delayed P

(2)
P.  Cardiac 

arrest happens when your heart stops pumping blood around your 
body .If someone has suddenly collapsed, is not breathing 
normally and is unresponsive, they are in cardiac arrest. Unless 
immediately treated by CPR this always leads to death within 
minutes P

(3)
P. Cardiac arrest can be caused by many things and 

C 
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causes; heart disease – the most common cause of reversible 
adult cardiac arrest (70%), trauma ,respiratory illness, hanging, 
SIDS – this is the leading cause of reversible cardiac arrest in 
children cardiac disease (usually congenital) When the blood 
stops circulating, the brain is starved of oxygen and the person 
quickly becomes unconscious and stops breathing. Without 
treatment, the person will die (4).In Canada, were reported, in that 
heart attacks remain the leading cause of death for Canadians 
between the ages of 1 and 44. with 13,000 Canadians dying 
every year as a result of heart attacks , these deaths account for 
more than cancer, and strokes combined. When first aid training 
is known to bystanders and nurses in the hospital, research shows 
increased awareness of potential injury and a reduction of deaths 
by up to 40% (5).The A-B-Cs (Airway, Breathing, Compressions) 
of cardiopulmonary resuscitation (CPR) changed to C-A-B 
(Compressions-Airway-Breathing) According to the new 
changes from American Heart Association, CPR carried out on 
anybody who doesn't respond and not breathing normally should 
always begin with immediate chest compressions (6).The 
International Liaison Committee on cardiopulmonary 
Resuscitation and the American Heart Association (AHA) 
recommend that CPR training must be implemented in all the 
community and be include as a standard part of the school 
curricula , in addressing the link between CPR programs and 
deaths caused by cardiac arrest, it has become clear that other 
measures are needed to solve this problem. One solution is to 
provide basic first aid training, which prepares bystanders to 
react and provide immediate(7).  
 
Objectives : 
       1.To evaluate Effectiveness of an Educational Program on 
Secondary Schools Teachers' Skills about Cardiopulmonary 
Resuscitation (CPR) in Baghdad City. 
       2.To Find out Relationship between Socio-demographic data 
and Cardiopulmonary Resuscitation Skills. 
 

II. METHODOLOGY 
       Design of Study: Quantitative research uses quasi-
experimental design to assess teachers' Skills towards 
Cardiopulmonary Resuscitation Skills in Baghdad City 
Secondary Schools. An educational program has been 
constructed and applied with an approach of pre-test and post-
test for the study and control groups for the period of  October 
20P

th
P 2015 to August  25P

th
P 2016 

       Setting of the Study: The study is conducted on (24) 
secondary schools, which are distributed throughout the 
educational directorates of Baghdad City, selecting of (60) 
teachers of secondary schools. The teachers in  secondary 
schools are selected  from Al-Rusafa 1st , 2nd , 3rd and Al –
karkh 1st , 2nd and 3rd with respect to their residential area as 
urban Ones. 
       Sample of the Study: A stratified sample of (60) teachers, 
which is selected from (24) secondary schools' (12 males and 12 
females), is equally distributed among Karkh and Rusafa 
Directorates in Baghdad City . The study sample in this study is 
divided into two groups; (30) teachers for the study group, which 
is exposed to the health education program, and (30) teachers for 
the control group, the groups are almost matched relative to their 
characteristics. 
       Study Instrument: Through review of the related literature 
and studies, the questionnaire is constructed that is used as a 
mean of data collection. It consists of (2) major parts ; 
       the first part is concerned with teachers' socio-demographic 
characteristics of age, gender, marital status, level of education, 
years of experience in teaching, and participation in training 
courses.  
       The second part is concerned with teachers' Skills towards 
Cardiopulmonary Resuscitation Skills that includes teachers' 
Skills towards Cardiopulmonary Resuscitation Skills (19) items  
The items of teachers' Skills are rated on   ; (1) for correct answer  
and (0) for incorrect answer respectively .The cut of point is 
Very weak (0-9), weak (10-12), intermediate (13-15) and Good 
(16-19).   
       Teachers in study group are presented with Skills test prior 
to the implementation of the education program and retested after 
completion of the health educational program. The teachers in 
the control group are tested as the same time as the study group. 
Content of checklist questionnaire remained the same for all 
tests.  
 
Statistical Analysis: 
       The statistical data analysis approach by using (SPSS ver. 
20) is used in order to analyze and evaluate the data of the study. 
A descriptive statistical data analysis approach used to describe 
the study variables : , frequencies, percentages, mean of score , 
standard deviations and figures . inferential statistical data 
analysis approach that include Pearson Alpha Correlation 
Coefficient ,Chi-squared test, t-test and Analysis of covariance 
(ANCOVA). For this study the significant P-value≤0.05 

 

III. RESULTS OF THE STUDY 
Table 1: Observed the frequencies and the present of demographic characteristics in the study 

and control groups 
 

 
Study group Control group Total 

f % f % f % 

Gender 
Male 15 25.0% 15 25.0% 30 50.0% 
Female 15 25.0% 15 25.0% 30 50.0% 
Total 30 50.0% 30 50.0% 60 100.0% 

Age 20-29 5 8.3% 6 10.0% 11 18.3% 
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30-39 14 23.3% 12 20.0% 26 43.3% 
40-49 7 11.7% 9 15.0% 16 26.7% 
50≥ 4 6.7% 3 5.0% 7 11.7% 
Total 30 50.0% 30 50.0% 60 100.0% 

Marital status 

single 6 10.0% 10 16.6% 16 26.7% 
married 19 31.7% 15 25.0% 34 56.6% 
divorcee 2 3.3% 4 6.7% 6 10.0% 
Widowed 3 5.0% 1 1.7% 4 6.7% 
Total 30 50.0% 30 50.0% 60 100.0% 

Level of Education College 30 50.0% 30 50.0% 60 100.0% 
Total 30 50.0% 30 50.0% 60 100.0% 

Sector 
Rusafa 15 25.0% 15 25.0% 30 50.0% 
Karkh 15 25.0% 15 25.0% 30 50.0% 
Total 30 50.0% 30 50.0% 60 100.0% 

Yearsof employee 

5≤ 8 13.3% 6 10.0% 14 23.3% 
6-10 6 10.0% 9 15.0% 15 25.0% 
11-15 7 11.7% 7 11.7% 14 23.3% 
16-20 6 10.0% 5 8.3% 11 18.4% 
21≥ 3 5.0% 3 5.0% 6 10.0% 
Total 30 50.0% 30 50.0% 60 100.0% 

sources internet 30 50.0% 30 50.0% 60 100.0% 
Total 30 50.0% 30 50.0% 60 100.0% 

 
         In this Table Shows that (50%) of teachers in study and control groups are male and female. 
Concerning to their ages (23.3%)in study groups, between (30 - 39) years old and (20.0%) in control 
groups .The marital status, the majority of teachers (31.7%); (25.0%) respectively in study and 
control groups are married. Concerning educational level, each they are College graduate in the 
study and control groups. Regarding to the years of employment in teachers most of the teachers 
(13.3%) in the study groups, Less than 1 - 5years and (15.0%) in control groups, between (6 - 10) 
years. 

  
Table 3: Distribution of Pretest the Levels of Skill on demographic characteristics of the research sample 

 
 Levels of Skill 

Demographics 
Very weak weak intermediate Good Total 
f % f % f % f % f % 

Se
ct

or
 Al-Rasafa 30 50.0% 0 0.0% 0 0.0% 0 0.0% 30 50.0% 

Al-Karkh 30 50.0% 0 0.0% 0 0.0% 0 0.0% 30 50.0% 
Total 60 100.0% 0 0.0% 0 0.0% 0 0.0% 60 100.0% 

A
ge

 

20-29 11 18.3% 0 0.0% 0 0.0% 0 0.0% 11 18.3% 
30-39 26 43.3% 0 0.0% 0 0.0% 0 0.0% 26 43.3% 
40-49 16 26.7% 0 0.0% 0 0.0% 0 0.0% 16 26.7% 
≤50 7 11.7% 0 0.0% 0 0.0% 0 0.0% 7 11.7% 
Total 60 100.0% 0 0.0% 0 0.0% 0 0.0% 60 100.0% 

G
en

de
r male 30 50.0% 0 0.0% 0 0.0% 0 0.0% 30 50.0% 

female 30 50.0% 0 0.0% 0 0.0% 0 0.0% 30 50.0% 
Total 60 100.0% 0 0.0% 0 0.0% 0 0.0% 60 100.0% 

L. O. E 
College 60 100.0% 0 0.0% 0 0.0% 0 0.0% 60 100.0% 
Total 60 100.0% 0 0.0% 0 0.0% 0 0.0% 60 100.0% 

Source 
Internet 60 100.0% 0 0.0% 0 0.0% 0 0.0% 60 100.0% 
Total 60 100.0% 0 0.0% 0 0.0% 0 0.0% 60 100.0% 
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Y
ea

rs
 o

f 
em

pl
oy

ee
 

5 ≥ 14 23.3% 0 0.0% 0 0.0% 0 0.0% 14 23.3% 
6-10 15 25.0% 0 0.0% 0 0.0% 0 0.0% 15 25.0% 
11-15 14 23.3% 0 0.0% 0 0.0% 0 0.0% 14 23.3% 
16-20 11 18.3% 0 0.0% 0 0.0% 0 0.0% 11 18.3% 
21≤ 6 10.0% 0 0.0% 0 0.0% 0 0.0% 6 10.0% 
Total 60 100.0% 0 0.0% 0 0.0% 0 0.0% 60 100.0% 

M
ar

ita
l 

st
at

us
 

single 16 26.7% 0 0.0% 0 0.0% 0 0.0% 16 26.7% 
married 34 56.7% 0 0.0% 0 0.0% 0 0.0% 34 56.7% 
divorcee 6 10.0% 0 0.0% 0 0.0% 0 0.0% 6 10.0% 
Widowed 4 6.6% 0 0.0% 0 0.0% 0 0.0% 4 6.6% 
Total 60 100.0% 0 0.0% 0 0.0% 0 0.0% 60 100.0% 

 
         Very weak (0-9), weak (10-12), intermediate (13-15) and Good (16-19) ,level of education (L.O.E) 
In this Table Shows that all pretest Levels of Skill to be very weak for the research sample (study and control group). 
 

Table 3: Distribution of posttest the Levels of Skill on demographic characteristics of the study 
group (n = 30). 

 
 Levels of Skill 

Demographics 
Very weak weak intermediat

e Good Total 

f % f % f % f % f % 

Se
ct

or
 

Al-Rasafa 0 0.0% 0 0.0% 0 0.0% 15 50.0
% 15 50.0% 

Al-Karkh 0 0.0% 4 13.3
% 5 16.7

% 6 20.0
% 15 50.0% 

Total 0 0.0% 4 13.3
% 5 16.7

% 21 70.0
% 30 100.0

% 

A
ge

 

20-29 0 0.0% 0 0.0% 1 3.3% 4 13.3
% 5 16.7% 

30-39 0 0.0% 2 6.7% 2 6.7% 10 33.3
% 14 46.7% 

40-49 0 0.0% 1 3.3% 1 3.3% 5 16.7
% 7 23.3% 

≤50 0 0.0% 1 3.3% 1 3.3% 2 6.7% 4 13.3% 

Total 0 0.0% 4 13.3
% 5 16.7

% 21 70.0
% 30 100.0

% 

G
en

de
r 

male 0 0.0% 0 0.0% 0 0.0% 15 50.0
% 15 50.0% 

female 0 0.0% 4 13.3
% 5 16.7

% 6 20.0
% 15 50.0% 

Total 0 0.0% 4 13.3
% 5 16.7

% 21 70.0
% 30 100.0

% 

L. 
O. 
E 

College 0 0.0% 4 13.3
% 5 16.7

% 21 70.0
% 30 100.0

% 

Total 0 0.0% 4 13.3
% 5 16.7

% 21 70.0
% 30 100.0

% 

So
ur

ce
 Internet 0 0.0% 4 13.3

% 5 16.7
% 21 70.0

% 30 100.0
% 

Total 0 0.0% 4 13.3
% 5 16.7

% 21 70.0
% 30 100.0

% 
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Y
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rs
 o

f 
em

pl
oy

ee
 

5 ≥ 0 0.0% 0 0.0% 2 6.7% 6 20.0
% 8 26.7% 

6-10 0 0.0% 1 3.3% 1 3.3% 4 13.3
% 6 20.0% 

11-15 0 0.0% 1 3.3% 0 0.0% 6 20.0
% 7 23.3% 

16-20 0 0.0% 1 3.3% 1 3.3% 4 13.3
% 6 20.0% 

21≤ 0 0.0% 1 3.3% 1 3.3% 1 3.3% 3 10.0% 

Total 0 0.0% 4 13.3
% 5 16.7

% 21 70.0
% 30 100.0

% 

M
ar

ita
l 

st
at

us
 

single 0 0.0% 0 0.0% 2 6.7% 4 13.3
% 6 20.0% 

married 0 0.0% 3 10.0
% 1 3.3% 15 50.0

% 19 63.3% 

divorcee 0 0.0% 0 0.0% 1 3.3% 1 3.3% 2 6.7% 
Widowed 0 0.0% 1 3.3% 1 3.3% 1 3.3% 3 10.0% 

Total 0 0.0% 4 13.3
% 5 16.7

% 21 70.0
% 30 100.0

% 
very weak (0-9), weak (10-12), intermediate (13-15) and Good (16-19) Level of education(L.O.E). 
 

         In this Table Shows that all  teachers in Al-Rasafa sector  have Good skill and (20.0%) Good skill  ,   ( 16.7%) intermediate skill 
and (13.3%) Weak skill in  Al-Karkh Sector  . the age between (30 - 39) years old have (33.3%) Good skill and age between (20-29),( 
40-49)have (30%) Good skill .all teachers male have Good skill, while female have (20.0%) Good skill, (16.7%) intermediate skill and 
(13.3%) weak skill. All teachers colleague graduated and (70.0%) good skill. Information source internet only and (70.0%) good skill. 
The years of employee (5 ≥) and(11-15) have (20.0%)good skill while The years of employee (6-10) and (16-20) have (13.3%)good 
skill . the marital status  married(50.0%) good skill. 
 

Table 4: Distribution of posttest the Levels of Skill on demographic characteristics of the 
control group (n = 30). 

 
 Levels of Skill 

Demographics 
Very weak weak intermediat

e Good Total 

f % f % f % f % f % 

Se
ct

or
 

Al-Rasafa 15 50.0% 0 0.0
% 0 0.0% 0 0.0% 15 50.0% 

Al-Karkh 15 50.0% 0 0.0
% 0 0.0% 0 0.0% 15 50.0% 

Total 30 100.0% 0 0.0
% 0 0.0% 0 0.0% 30 100.0% 

A
ge

 

20-29 5 16.7% 0 0.0
% 0 0.0% 0 0.0% 5 16.7% 

30-39 14 46.7% 0 0.0
% 0 0.0% 0 0.0% 14 46.7% 

40-49 7 23.3% 0 0.0
% 0 0.0% 0 0.0% 7 23.3% 

≤50 4 13.3% 0 0.0
% 0 0.0% 0 0.0% 4 13.3% 

Total 30 100.0% 0 0.0
% 0 0.0% 0 0.0% 30 100.0% 

G
en

de
r male 15 50.0% 0 0.0

% 0 0.0% 0 0.0% 15 50.0% 

female 15 50.0% 0 0.0
% 0 0.0% 0 0.0% 15 50.0% 
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Total 30 100.0% 0 0.0
% 0 0.0% 0 0.0% 30 100.0% 

L. 
O. 
E 

College 30 100.0% 0 0.0
% 0 0.0% 0 0.0% 30 100.0% 

Total 30 100.0% 0 0.0
% 0 0.0% 0 0.0% 30 100.0% 

So
ur

ce
 Internet 30 100.0% 0 0.0

% 0 0.0% 0 0.0% 30 100.0% 

Total 30 100.0% 0 0.0
% 0 0.0% 0 0.0% 30 100.0% 

Y
ea

rs
 o

f 
em

pl
oy

ee
 

5 ≥ 8 26.7% 0 0.0
% 0 0.0% 0 0.0% 8 26.7% 

6-10 6 20.0% 0 0.0
% 0 0.0% 0 0.0% 6 20.0% 

11-15 7 23.3% 0 0.0
% 0 0.0% 0 0.0% 7 23.3% 

16-20 6 20.0% 0 0.0
% 0 0.0% 0 0.0% 6 20.0% 

21≤ 3 10.0% 0 0.0
% 0 0.0% 0 0.0% 3 10.0% 

Total 30 100.0% 0 0.0
% 0 0.0% 0 0.0% 30 100.0% 

M
ar

ita
l 

st
at

us
 

single 6 20.0% 0 0.0
% 0 0.0% 0 0.0% 6 20.0% 

married 19 63.3% 0 0.0
% 0 0.0% 0 0.0% 19 63.3% 

divorcee 2 6.7% 0 0.0
% 0 0.0% 0 0.0% 2 6.7% 

Widowed 3 10.0% 0 0.0
% 0 0.0% 0 0.0% 3 10.0% 

Total 30 100.0% 0 0.0
% 0 0.0% 0 0.0% 30 100.0% 

Very weak (0-9), weak (10-12), intermediate (13-15) and Good (16-19), level of education(L.O.E) 
 In this Table Shows that all posttest Levels of Skill to be very weak for the control sample. 
 

Table 5: Comparison between Study groups(Pretest , Posttest-1and Posttest-2)for: Sector, Age, Gender, Level of Education, 
Marital Status, Years of employee and Source of Information. 

 
Study group  n = 30 
For Teachers' SkillsChi-square Demographic 

Characteristics Posttest Pretest 
Sig. df Q P

2 Sig. df Q P

2 
0.02 1 12.86 

 
No statistics are computed 
because    Sector, Age (year) 
Gender, Educational level, 
Marital status, Years of 
employee and Information 
sources are a constant. 

Sector 

0.95 3 1.67 Age (year) 

0.02 1 12.86 Gender 
No statistics are computed because 
Educational level is a constant Educational level 

0.29 3 7.29 Marital status 

0.76 4 4.94 Years of employee 

No statistics are computed because 
Information sources is a constant Information sources 
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Q2= P. Value,  df= degree of freedom ,  Sig.= Significant 

 
 
        In this Table indicates in the pretest that there is No 
statistics are computed because    Sector, Gender, Educational 
level, Marital status, Years of employee and Information sources 
are a constant. Posttest-1 that there is significant between level of 
skills and Sector, Gender, (sig.= 0.02)  , no significant between 
level of skills and Age (year), Marital status, Years of employee, 
and No statistics are computed because Educational level, 
Information sources are a constant. Posttest-2 that there is 
significant between level of skills and Sector, Gender, and Age 
(year) (sig.= 0.01), (sig.= 0.04), (sig.= 0.01) , no significant 
between level of skills and Marital status, Years of employee, 
and No statistics are computed because Educational level, 
Information sources are a constant. 
 

IV. DISCUSSION 
Part Ι: Discussion of demographic characteristics of the study 
sample (secondary schools teachers). 
       This study used a randomized clinical trial design to test the 
efficacy of skill building training program in Cardiopulmonary 
Resuscitation. The sample consists of 60 teachers who were 
randomly allocated to either a control group (n=30) and a study 
group (n=30). Throughout the course of the present study and as 
it has been shown in table (4-1) that (50%) of teachers in study 
and control groups are male and female. 
       Regarding their ages (23.3%) years for the study group and 
(20.0%) years for the control group which ranged between (30-
39) years old and (11.7%); (15.0%) in study and control groups 
which ranged between (40 - 49) years old.    The marital status, 
the majority of teachers (31.7%); (25.0%) respectively in study 
and control groups were married and (10.0%);(16.6%) in study 
and control groups were single.  
       Concerning educational level, each they are College 
graduate in the study and control groups, this finding presented 
and evidence that this educational level is usual one for the 
secondary school teachers probably worldwide.    
       Regarding to the years of employment in teachers most of 
the teachers (13.3%) in the study groups, Less than 1 - 5years 
and (15.0%) in control groups, between (6 - 10) years and 
(11.7%);(11.7%) in study and control groups which ranged 
between(11-15).  
       Concerning sources of information, each they are internet 
only in the study and control groups. All of the study and control 
group respectively had no opportunity to be involved in training 
courses concerning Cardiopulmonary Resuscitation (CPR) skills 
this disagree with the International Liaison Committee on 
Resuscitation and the American Heart Association (AHA) 
recommend that CPR training should be implemented throughout 
the community and be incorporated as a standard part of the 
school curriculum (8). 
 
Part II: . Discussion of teachers’ skills of both groups (control 
and study groups). 

       Cardiopulmonary Resuscitation training should be an 
integral part of medical curriculum while many medical schools 
had acknowledged the problems and attempted to provide 
solution. There remained to be a number of issues to be resolved 
including how much time in which point of curriculum should be 
specified for CPR training and who should be responsible for this 
training(9)Given the importance of practical skills to perform an 
effective CPR a well-designed practical course is the widely 
accepted solution. Tables 4.2 Showed that all pretest Levels of 
Skill were very weak for the both groups (study and control 
groups). The study confirmed that the teachers working in the 
secondary school had very weak level of practice at 
cardiopulmonary resuscitation and need specific educational 
program and training session.(10)stated that insufficient skills of 
basic lifesaving are caused by a lack of self-efficacy and poor 
skill retention.The results confirmed that the teachers' skills 
toward Cardiopulmonary Resuscitation monitoring within this 
study was poor at the pretest period.Distribution of posttest levels 
of skill according to demographic characteristics of the study 
group in table (4.3) showed that great improvement in the levels 
of the skill of sample in throughout the phases of CPR training 
program but in table (4.4) showed that no improvement in the 
levels of the skill of sample in throughout the phases of CPR 
training program. Teachers in study group demonstrated a 
considerable benefit of training program of CPR.This 
improvement in performance demonstrates the effectiveness of 
the program.The impact of the CPR course was measured by 
comparing between the control group, that had never received 
training in CPR, and study (experimental) group which had 
received training in CPR, Consistently better results were seen in 
the trained group compared to the control group for all 
performance items. 
 
Part III:  Discussion of the relationship between teachers’ 
skills and demographic characteristics of those teachers of 
both groups. 
       In relation to association between teachers’ skills and 
demographic characteristics of study sample (control and study 
groups) the findings of table (4.5) shows that in the pretest there 
is no statistical association are computed because Sector, Gender, 
Educational level, Marital status, Years of employee and 
Information sources are a constant (very weak level).   
       Results reveals that in the Posttest there is significant 
association between levels of skills and Sector, Gender, (sig.= 
0.02), no significant association between levels of skills and Age 
(year), Marital status, and Years of employee, and No statistics 
are computed because Educational level, Information sources are 
a constant(11)agree this result mentioned that there was 
significant negative correlation between age and total basic life. 
(12)agrees with this result when he mentioned that there was 
significant negative association between age and CPR skills and 
he disagrees with this result when he mentioned that there was 
significant negative association between gender and CPR skills.  
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       The researcher confirmed that these results gives an 
assurance that the teachers working in secondary school have 
very weak level in the performance of steps CPR but the 
researcher observed according to the data the educational 
program resulted in statistically significant improvement in CPR 
skill 
 

V. CONCLUSIONS 
       No differences were found between the study sample (study 
and control groups) regarding some socio-demographic 
characteristics such as, gender, Sector, Level of Education,  
sources of information's. The study sample (study and control 
groups) before implementation the educational program have 
very weak level of cardiopulmonary resuscitation skills. The 
study group  after applying the education program , there were 
improvements in the cardiopulmonary skills ,but the control 
group had unsatisfactory skills toward cardiopulmonary 
resuscitation. Assuming that there were no biases or confounders, 
the data suggests that  the educational programs resulted in 
statistically significant improvement in skills of cardiopulmonary 
resuscitation. 
 

VI. RECOMMENDATIONS 
       The study recommends Continuous education and CPR 
training programs for teachers every six months. Training must 
be repeated at regular intervals to maintain the CPR skills. It is 
essential that there should be cooperation between the Ministry 
of Health and the Ministry of Education for a training courses to 
improve the skills of the teaching staff regarding CPR and first 
aid necessary to save the lives of people in general and students 
in particular.      
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Abstract- The purpose of this study was to evaluate the factors 
affecting implementation of green procurement programs in the 
manufacturing industry in Kenya. The objectives of the study 
were: To find out the effects of organizational support on 
implementation of green procurement programs; To examine 
how availability of environmental friendly products affects 
implementation of green procurement programs; and assess the 
influence of Supplier Selection on implementation of green 
procurement in Coca-Cola Bottling Co of Nairobi Ltd. The study 
was guided by the systems theory. The research employed a case 
study research design. Data was collected from procurement 
officers, assistant procurement officers and stores personnel. 
These were the in the best position to answer questions on issues 
of green procurement. The study employed a census approach in 
which all the 48 personnel in the procurement department were 
targeted.  Questionnaires were used for data collection.  Prior  to  
the  actual  data  collection,  a pilot  study  was  conducted  to  
ascertain  the  reliability  and  validity  of  the  instruments.  The 
study gathered both qualitative and quantitative data.  
Quantitative data was analyzed using descriptive statistics 
including frequencies and percentages.  Qualitative data was 
discussed under themes consistent with the research objectives. 
The results of the findings revealed that organizational support 
was important in ensuring effective implementation of green 
procurement. This is supported by only 35% which means that if 
there is no support from top management, then implementation 
will not be effective. Further, the second objective established 
the effect of using environmentally friendly products on 
implementing green procurement programs. From the findings, it 
was thus established that there is a strong relationship between 
environmentally friendly products and green procurement 
programs at 40%.  Finally, Majority of the respondents rated the 
supplier selection Coca-Cola Bottlers, Nairobi as low at 25%. 
 
Index Terms- environmentally friendly products, green 
procurement supplier selection, and organizational support 
 

I. INTRODUCTION 
wanson, (2005), asserts that green procurement steams from 
pollution prevention principles and activities. Also known as 

green or environmental purchasing, green procurement compares 
price, technology, quality and the environmental impact of the 
product, service or contract. Green procurement policies are 
applicable to all organizations, regardless of size. Green 
procurement programs may be as simple as purchasing 

renewable energy or recycled office paper or more involved such 
as setting environmental requirements for suppliers and 
contractors. "Green" products or services utilize fewer resources, 
are designed to last longer and minimise their impact on the 
environment from cradle to grave. In addition, "green" products 
and services have less of an impact on human health and may 
have higher safety standards. Whilst some "green" products or 
services may have a greater upfront expense, they save money 
over the life of the product or service.  
        The publication of the Brundtland commission report “Our 
common future” on sustainable development (WECD, 1987) 
brought forward issues that promote public policies that 
encourages development and diffusion of environmentally sound 
goods and services have provided impetus and the much need 
inspiration towards policy formulation and adoption (Thomson& 
Jackson, 2007). According to Thai (2006) green purchasing is the 
adding of environmental aspects to price and performance 
criteria when making purchasing decisions as opposed to the 
fixation with price as the only criteria.  
        Leading international agencies that have included 
environmental issues in their procurement guides include the 
International Bank for Reconstruction and Development (IBRD), 
African Development Bank (AfDB) and United Nations (UN). 
Specific countries that have mainstreamed environmental agenda 
in their procurement policies include the United States of 
America (Swanson, et al 2005); South Africa (Bolton, 2006; 
2008) and Asia (Dickinson & Chan, 2010). In Europe, some 
directives have specific guidelines that require member countries 
to implement, thereby bringing about rapid environmental 
diffusion and visibility.  
        Green procurement policies and programs can reduce 
expenditure and waste; increase resource efficiency; and 
influence production, markets, prices, available services and 
organizational behaviour. They can also assist countries in 
meeting multi-lateral requirements such as the Kyoto Protocol 
and Rotterdam Convention. International Standards Organisation 
and other bodies have established guidelines for green 
procurement programs.  The publication of the Brundtland 
commission report “Our common future” on sustainable 
development (WECD, 1987) brought forward issues that promote 
public policies that encourages development and diffusion of 
environmentally sound goods and services have provided 
impetus and the much need inspiration towards policy 
formulation and adoption ( Thomson& Jackson,2007).  
        According to Thai (2006) green purchasing is the adding of 
environmental aspects to price and performance criteria when 

S 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      107 
ISSN 2250-3153   

www.ijsrp.org 

making purchasing decisions as opposed to the fixation with 
price as the only criteria. Leading international agencies that 
have included environmental issues in their procurement guides 
include the International Bank for Reconstruction and 
Development (IBRD), African Development Bank (AfDB) and 
United Nations (UN). Specific countries that have mainstreamed 
environmental agenda in their procurement policies include the 
United States of America (Swanson, et al 2005); South Africa 
(Bolton, 2006; 2008) and Asia (Ho, Dickinson & Chan, 2010). In 
Europe, the directives (2004/17/EC and 2004/18/EC) have 
specific guidelines that require member countries to implement, 
thereby bringing about rapid environmental diffusion and 
visibility.  
        Studies done in GP such as Swanson, et al (2005); Bolton, 
(2008); Ho, Dickinson & Chan, (2010); Brammer& Walker, 
(2011); (Bolton, 2008), reveal that there is an empirical gap 
relating to green procurement especially in the manufacturing 
industries in Kenya. This research will therefore be a scholarship 
effort at contributing to, complementing other scholarly efforts, 
and filling the empirical gap on green procurement practices in 
manufacturing industries in Kenya.  
 
 1.1 Organizational Support  
        Bolton, (2008) argues that implementing a green 
procurement program means changing policies and procedures. 
For it to be successful, it is essential that management supports 
the initiative fully. In addition, those charged with making 
purchasing decisions must be involved in the implementation 
process. Their suggestions and support are critical. For an 
organization to implement a green procurement program, it must 
have commitment from all levels, including senior management 
and purchasing agents. A policy statement outlining the 
corporate commitment to green procurement can help. Gitari and 
Were, (2014) carried out study on challenges facing 
implementation of green procurement at Unga Limited Kenya 
proposed a conceptual framework that explains the 
implementation (or lack thereof) of green procurement. The 
propositions steamed from, firstly, a differentiated materialist 
viewpoint on organizational culture to understand the level of 
desire exhibited by the organization and by the procurement 
department Secondly, the study drew upon the resource-based 
view of the firm to explain how the procurement manager’s 
capability to respond to a given level of desire moderates the 
degree to which that desire is realized in the organization’s 

procurement activity. The Commitment to Buy/Purchase Green 
encourages organizations to continuously improve the 
environmental sustainability of their purchasing decisions. Given 
its business and environmental benefits, Green Procurement has 
many benefits that it comes along with. For governments, 
        Green Procurement can help to: Reduce any negative and 
unintended impacts on the environment like pollution and 
deterioration of local air quality; Support companies that provide 
products and services that have fewer environmental impacts and 
stimulate "green," innovative product development and business 
development; Save the amount of money spent on cleaning up 
pollution, by preventing it in the first place; also this Sends a 
message to manufacturers and service providers that consumers 
will recognize their environmental efforts; Create a scale effect, 
thus reducing production costs by the sheer scale of demand for 
green products; and Fulfill OECD agreements to take greater 
account of environmental considerations in public procurement 
of products and services (OECD member countries are to 
demonstrate their progress, (Gunther, 2006). For private 
companies, Green Procurement helps the organization in making 
the sustainable purchasing choices; establish, implement and 
evaluate a formalized green procurement strategy; selecting 
suppliers; and environmental concerns for some key purchasing 
areas (Gunther, 2006). 
 

II. RESEARCH METHOD 
        The research adopted a case study research design to come 
up with the relevant data for analysis. It emphasizes on quality in 
the collection and analysis of data and it is used when collecting 
data using open –ended questionnaires. This is in accordance to 
Mugenda and Mugenda (2005), who assert that a case study type 
of research design is considered the most appropriate because it 
describes in quantitative terms the degree to which variables are 
related. The base of the study was Coca-Cola Bottling, Nairobi 
Ltd. 
        The study targeted the personnel at the procurement 
department of Coca-Cola Bottling, Nairobi Ltd. These staff 
members include procurement officers, Assistant procurement 
officers and stores personnel totaling to 48 respondents. 
Population based survey was used , where all members of the 
population were involved in the study. 

 

III. RESULTS 
Table 1: Target population 

 
Category Population 
Procurement Officers 9 
Assistant Procurement Officers 21 
Stores Personnel 18 
TOTAL 48 

 
Academic Qualification 
The figure below shows the analysis of the qualifications of the respondents who contributed to data collection. 
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Figure 1.Academic qualifications of the respondents. 
Duration of Services 
The research sought to establish the duration of service of the respondents in Coca-Cola Bottling, Nairobi Ltd. 
 

Table 2: Duration of service 
 

 Frequency Percent Valid percent Cumulative 
percent 

Less than 5 
years 

    10 25   25   25 

5-10 years    15 37.5   37.5 62.5 

11-15 years     9 22.5   22.5 85 

Above 16 
years 

    6 15   15 100 

TOTAL 40 100.0   100.0  
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Responses on organizational support 
        This question sought to establish how the respondents rated the management concern on Organizational Support at Coca-Cola 
Bottlers. The table below is an indicative of this information. 
 

Table 3: Ratings of organizational support 
 
Description 
 

Total Strongly 
agree 

Agree Neutral Disagree Strongly 
disagree 

Total 
(%) 

The company allows for green  40       15%             20%        10%         25%       30%              100% 
Procurement programs 
 
The company provides 
Sufficient resources for GP     40       14%             19%      23%              24%      20%            100% 
 
Are employees trained on 
Matters of GP                         40        30%          28%      20%            14%           8%           100% 
 
Company sensitization on GP  40      30%               25%     20%            15%          10%          100% 
Company policy statement 
Outlining corporate commitment  
To GP                                  40    40%                30%       20%          10%          -                100% 
 
What do you think should be done before implementation of 
green programs in the company? 
        From the findings, majority of the respondents felt that staff 
training and sensitization should be carried out Similarly, 
Supplier sensitization should also be enhanced and research in 
green procurement should be done extensively. All these 
suggestions rated very highly as majority of the respondents felt 
that there is need for implementation of GP but with a lot of 
managerial support in the issues suggested amongst others.  
 
Is the Government doing enough to encourage firms to 
implement green procurement programs? 
        This question sought to know from the respondents whether 
the Kenyan government is doing enough to support green 
procurement. Majority of the respondents, especially those who 
hold masters and degrees qualifications answered by saying that 
the government of Kenya is not doing enough. This was mainly 
due to financial aspects that are attached to Green procurement, 
which may be expensive at the startup level. Secondly, 
organizational attitudes, especially in the private sector were an 
indication that the government may not be able to interfere much 
with their operations and thus implementation may be slow. The 
government does not have a policy or guidelines for 
implementation of GP. 
 

IV. DISCUSSIONS 
        The results in table 3 show that the company allows for 
green procurement programs, though the findings Indicate that to 
a great extent, the programs are minimal. 30% of the respondents 
strongly disagree while 25% disagree. 10% are neutral. 34% 
agree that the company is practicing green procurement to some 
extent. The study also sought to find out whether the company 
provided sufficient resources for green procurement. The 
resources in this case are financial in nature and managerial 
commitment towards the programs. 23% agreed that the 

management provided resources while 23% were not sure. 44% 
disagreed that the company provided resources towards GP. On 
employee training on matters of green procurement, 58% agreed 
that they have been trained on issues to do with green 
procurement while 22% disagreed. 20% were neutral. The 
company provides information/sensitization on green 
procurement. This is evidenced by 55% of the respondents who 
agreed . 25% disagreed to the same while 20% were unsure. 70% 
further agree that the company has a policy statement outlining 
the corporate commitment to  GP while 20% neither agreed nor 
disagreed. 10% disagreed that the company has a policy 
statement Majority of the respondents asserted to the findings 
that implementing a green procurement program means changing 
policies and procedures. For it to be successful, it is essential that 
management supports the initiative fully. In addition, those 
charged with making purchasing decisions must be involved in 
the implementation process. Their suggestions and support are 
critical. For an organization to implement a green procurement 
program, it must have commitment from all levels, including 
senior management and purchasing agents. A policy statement 
outlining the corporate commitment to green procurement can 
help. 
 

V. CONCLUSIONS 
        From the research findings, the study established that 
organizational support highly affects green procurement 
programs. A number of managerial and policy implications can 
be derived from this study. First, even though some progress has 
been made in Coca-Cola to streamline adoption, there remains 
much to be done to take implementation of GP to the next level. 
Indeed it has been recognized implementing GP is a slow and 
evolving process, even in the most advanced countries, GP is still 
work in progress and an evolving practice in Kenya. The 
research also point to the strong need for public institutions that 
intend to develop a GPP-oriented strategy to strongly rely on 
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awareness, competence and knowhow of its personnel involved 
in the procurement activities at different levels. 
 

VI. RECOMMENDATIONS 
        The research recommends that the Coca-Cola Bottling, 
Nairobi Ltd stakeholders should give attention to the 
organizational support of the Coca-Cola Bottling, Nairobi Ltd. 
This is because the organizational support is one of the 
determinants of green procurement programs. The manufacturing 
industry should align both legal and fiscal policies to enhance 
faster GP uptake in the private sector: The regulatory mechanism 
should take the form of rules, laws, sanctions and incentives that 
when enforced will result in constraints and inducement to 
organizations to make necessary changes in their structures and 
processes. These actions may force organizations to behave in 
certain ways in order avoid penalties and encourage the use of 
recyclable materials, waste reduction and conservation of energy. 
        The research further recommends that the company provide 
for ongoing skills development, continuous training and capacity 
building of staff on GP related issues.  The study findings clearly 
emphasize the need for the organization to implement an 
effective capacity building and awareness-raising action on its 
human resources, both by means of spreading information on GP 
tools and opportunities and by intensively training the key-
personnel on how to set up a tendering procedure, define the 
requirements, qualify the suppliers, and identify the best offer for 
“sustainable value for money. All staff involved in the 
procurement function should continuously upgrade their skills in 
order to be able to appreciate the latest innovations in green 
product design, to enable them design sustainable tenders 
documents. Part of this process should also involve easing access 
to capacity building tools and information resources through 
online information repositories. 
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Abstract- This study investigates the effect of ownership 
structure on firm performance of listed manufacturing companies 
in Sri Lanka. The study was used secondary data for conducting 
this research. Ownership structure consists with two variables. 
Those are institution ownership and block ownership. And also 
researcher used some control variables. Return on Equity (ROE) 
was used as measurements to measure the firm performance. 
This study was used 20 companies for the analysis to achieve the 
set objectives. The Descriptive statistics, Correlation analysis and 
Multi- variant analysis were used in this study to analysis the 
data. The study found that the block ownership have negative 
and insignificant relationship with firm performance. 
Institutional ownership has positive and insignificant relationship 
with firm performance, and also firm size has positive and 
significant relationship with firm performance  
 
Index Terms- Ownership Structure, Firm Performance, 
Corporate Governance 
 

I. INTRODUCTION 
urvival of the organizations depends on their performance, 
particularly the financial performance, while the performance 

is depending upon the ownership structure which is measured in 
terms of investment. Ownership structure is an important internal 
mechanism of corporate governance. Companies have equity 
share and preference share. Family, institutional, foreign and 
government are invested in the company. When they invest in the 
company’s share, how performance of the company is. 
Organizational performance refers to extend to which the goals 
of others are achieved. Efficiency and effectiveness are 
demystified performance through ownership structure. 
Effectiveness is usually described through as “doing the right 
things” while efficiency means “doing things right”. 
       Corporate Governance is one of the most important 
controlling mechanisms in current organization. There are 
various definitions for corporate governance has given by 
persons, institutes, researchers...etc. According to the Cadbury 
Report (1992) Corporate Governance is “the system by which 
companies are directed and controlled”. Corporate Governance 
involves a set of relationship between a company’s management, 
its board, its shareholders and other stakeholders also the 
structure through which objectives of the company are set, and 
the means of attaining those objectives and monitoring 
performance are determined. The above definitions disclosed that 
Corporate Governance can be identified as a control mechanism 
of the organization.  
 

       Recent past the concept of Corporate Governance is 
developed globally. Also it plays a vital role in current 
economies. So, there is a debate among the companies, policy 
makers, about the impact of Corporate Governance on firm 
performance. The concept developed by Jensen and Meckling 
(1976) .They were able to build up Agency Theory which has 
been characterized as “A theory of the ownership structure”. The 
most companies face Agency problem. It is a fundamental 
problem to the organization. The present most of the 
organizations give their attention towards Corporate Governance 
to mitigate this Agency problem. 
 

II. LITERITURE RIVIEW 
       Corporate governance can be defined as a “Corporate 
governance involves a set of relationship between a company’s 
management, its board, its shareholders and other stakeholders 
also the structure through which objectives of the company are 
set, and the means of attaining those objectives and monitoring 
performance are determined” (Organization for economic Co-
operation and Development principle of corporate Governance-
2004).  
       Corporate governance involves a set of relationship between 
a company management, its board, and its shareholders. And 
also, the structure through which have objectives of the company 
are sat, and the means of attaining those objectives and 
monitoring performance are determined Organization for 
Economic Co-Operation and Development (OECD) principal of 
corporate governance (2004). 
       Mohammad & Fatimah (2012) studied the impact of 
Corporate Governance on the firm performance of bank in 
Nigeria. The result of this study showed that the Corporate 
Governance positively effect of firm performance in banks. In 
this study used 9 banks as a sample and analysis 10 years annual 
reports of selected sample. The study used multi -variant analysis 
for data analysis. 
       Pathirajawasam & Wickremasinha (2012) investigates the 
impact of ownership concentration and the other related factors 
on the firm performance of companies listed on the CSE in Sri 
Lanka. And also this study investigated the impact of ownership 
portion of the largest owner and the other controlled variables on 
the firm performance of selected listed companies in Sri Lanka. 
The ROA used the study as a performance measured. The sample 
included 102 companies from the five largest sector, excluding 
bank, finance and insurance sector. The selected period of this 
study is from 2008 to 2009. The result of this study shows that 
ownership concentration has a positive relationship on the firm 
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performance, but it is not a statistically significant determinant of 
firm performance. 
 
        (Abdolkhani & Jalal, 2013) investigates the relationship 
between Corporate Governance and firm return. It exams the 
effect of managerial ownership concentrated on firm 
performance in Iran Stock Exchange.The study results shows that 
the there is a significant and negative relationship between 
managerial ownership concentration and firm value. And also it 
described there is a significant and negative relationship between 
ownership of executives or board directors and firm value. 
        (Warokka, Hilman, Jose & Duran, 2012) examined the 
relationship between ownership structure and firm performance 
in East Asian Companies. Tobin’s Q was used as a performance 
measures. The results of this study shows that the there is a 
positive and significant relationship ownership concentration and 
firm performance. And also there is a positive and significant 
relation between impact of external block holder ownership 
(EBO) and Tobin’s Q. The results of this study describe the large 
owners are more capable of controlling the management and it 
thereby contribute to the corporate Performance. And also a 

negatively and significantly influence of managerial ownership at 
low level bears the entrenchment argument. It describes that 
managerial ownership at low – level has a strong and negative 
impact on performance. 
       This study examines the relationship between ownership 
structure and firm performance. The firm size used as control 
variables. The results of this study shows significant and negative 
relationship between firm size and firm performance in way that 
when firm size increases its performance decreases too( 
Abdolkhani & Jalal,2013). 
 

III. METHODOLOGY 
       The population of this study included all listed companies in 
CSE in Sri Lanka. It has 295 listed companies representing 20 
business sectors. The research sample consisted 50% of 
manufacturing companies that are listed on the CSE in Sri Lanka. 
In this study sample include 20 companies which were having 
complete data of Corporate Governance structures and financial 
data of period from 2010/11 to 2014/15. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       According to conceptual framework which has been 
developed by the researchers, there are two independent 
variables, one control variable and one dependent variable. In 
various studies, researchers have searched lots of types of 
ownerships and the impact of them towards performance. Here, 
in this study researchers have identified that the institutional 
ownership and block ownership are the major type of ownership 
structure types which are existing in Sri Lankan listed 
manufacturing companies. Researchers have identified it by 
studying a sub sample of this study. Researchers have studied the 
annual reports 20 of 2014/15 of Sri Lankan manufacturing 
companies to identify the most practical ownership structure 
types.  
 
 
 
 
 
 

 
 
Ownership Structure 
type 

Institutional 
Ownership 

Block 
Ownership 

Other 

Percentage from total 
number of shares in 
Sri Lankan 
Manufacturing 
companies  

37% 58% 5% 

 
Table 1 Results of Pre study 

 
       Table 01 is showing the results of pre study which was done 
by the researchers to identify the most popular ownership 
structures (independent variables) in Sri Lankan context. 
According to it researchers have identified that the ownership 
structure and block ownership structure are the most popular 
ownership structure type in Sri Lankan manufacturing companies 
recently. 

INDEPENDENT VARIABLES 
• Institutional ownership 
• Block ownership 

CONTROL VARIABLE 
• Firm size (Total Assets) 

DEPENDENT VARIABLE 
• Firm Performance ( ROE) 

Figure 1 Conceptual Framework 
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Independence Variables 
       Institutional ownership: -Institutional Ownership refers to 
the ownership stake in a company that is held by large financial 
organization, pension funds or endowments. Institution generally 
purchase large block of a company’s outstanding shares and can 
exert considerable influence upon its management (Financial 
Dictionary). Institutional Ownership is most important to the 
Organization, because institutional owners represent the higher 
amount of total ownership. 
       Block Ownership :- Block ownership is “A shareholder with 
an exceptionally large amount or value of stock, while there was 
no specific definition of how many shares constitute a block, 
most people using the term refers to holding more than 5% of 
shares .Almost invariably, block holders are institutional 
investors”. (Financial Dictionary). In this study Researcher 
considered top twenty companies as block owners. Block 
ownership also most important to the company. Because they 
have most shares in the company and their contribution of capital 
structure is more important. 
 
Dependent Variable  
       Firm performance was a depended variable in this study. 
“Any of many different mathematical measures to evaluate how 

well a company is using its reassures to make a profit. Common 
examples of financial performance included operating income, 
earnings before interest and taxes, and net assets value. It was 
important to note that no one measure of financial performance 
should be taken on its own. Rather than, a thorough assessment 
of a company’s performance should take into account many 
different measures”. (Financial Dictionary). According to above 
definition the most factors ware effect to the firm performance. 
The researcher identified ownership structure as a one of the 
most important factor of the firm performance. In the other hand 
firm performance depend on ownership structure. 
 
Control Variable  
       The firm performance depends on various variables. In this 
study researcher consider about relationship between ownership 
structure and firm performance. And also firm performance 
depends on other control variable. Such as firm size, firm 
age….etc. 
       In the case of measure the impacts and inter relationships 
among the variables researchers have used correlation analysis 
and regression analysis and following hypothesis have been 
tested by the researchers. 
 

 

IV. RESULTS AND DISCUSSIONS 
 

  IO BO Firm size ROE 
Institutional Ownership(IO) Pearson Correlation 1    
 Sig. (2 tailed)     
 N 100    
Block Ownership(BO) Pearson Correlation .408 1   
 Sig. (2 tailed) .074    
 N 100 100   
Firm Size (Total Assets) Pearson Correlation .037 .265 1  
 Sig. (2 tailed) .877 .259   
 N 100 100 100  
Return On Equity(ROE) Pearson Correlation .137 -.376 .255* 1 
 Sig. (2 tailed) .565 .102 .077  
 N 100 100 100 100 

 
Table 2  Results of Correlation Analysis 

 
Table 2 describes the summary of the correlation between 
independent variables and dependent variable of the study at 
10% significant level. According to the data analysis of the 
correlation, block ownership has negative and insignificant 
relationship with ROE. Institutional ownership has positive and 
insignificant relationship with ROE. And also firm size has 
positive and significant relationship with firm performance. As 

per calculation correlation with institutional ownership with ROE 
is 13.7%. The results indicate that institutional ownership 
increase firm performance and there is an insignificant 
relationship. ROE of the firm and block ownership has negative 
and insignificant relationship, and also firm size has positive and 
significant relationship with ROE. 
Firm Performance (ROE)= α+ β1IO +β2BO +β4FS +e  

 
Illustration 
ROE =Return on Equity 
α= Constant 
β1,β2,β3, β4=Co –Efficient 
IO=Institutional Ownership 
BO = Block Ownership 
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Model R R Square Adjusted R Square Std. Error of theEstimate 

1 .631a .399 .286 13.53242 

 
Table 3 Model Testing Summary 

 
       According to the table 3, R value is .631 and R2 is .399 with ROE. The R value represents the strong positive correlation between 
independent variable with ROE. Value of R2 .399 it implies that the model is normally appropriate to show the relationship between 
independent variable and dependent variable. It means that 39.9% of variances of ROE explained by the independent variable. 
According to the Adjusted R square value there is a moderate positive low impact between independent and dependent variable. 
 
 
 
 
 
 
 
 
 
 
 

Table 4 ANOVA-ROA 
 
       According to the table (ANOVA-ROA) F ratio in the model is 3.535 which is significant at 5%. The F ratio represents the fitness 
of the model. This results indicate the there is a significant relationship, between independent variables with ROE. 
 
 

  Unstandardized 
Coefficients 

Standardized 
Coefficients 

    

Model  B Std. Error Beta t Sig. 

1 (Constant) -83.444 59.275  -1.408 .178 

 IO .392 .218 .383 1.800 .091 

 BO -.753 .259 -.641 -2.905 .010 

 LOGFIRMSIZE 13.185 6.471 .411 2.038 .058 

DependentVariable: ROE 

 
Table 5 Co-efficient 

 
       ROE can be building up with the other independent variables 
as follows. 
       Firm Performance (ROE) = α + β1IO + β2BO + β4FS + e 
According to the table 5 results, 
       Firm Performance (ROE) = -83.444 + .392IO + (-.753BO) + 
13.185LOGFS 
       According to the above developed model, constant value is -
83.444.It represents the value of ROE at zero level of all 
independent variable at the model. In here institutional 

ownership has positive β value and it is significant at 10% level. 
As a result of table 4.5, block ownership has been negatively 
affected to the ROE and it is significant at 10% level. Block 
ownership shows negative relationship with ROE.-753 
 

V. RECOMENDATIONS 
       According to this study ownership structure consisted of 
Institutional ownership and block ownership. But sometime that 

 Model Sum of Squares df MeanSquare F Sig. 

1 Regression 1941.932 3 647.311 3.535 .039b 

 Residual 2930.023 16 183.126   

 Total 4871.955 19    
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can be change. Other type of owners can be included into 
ownership structure. As a foreign owners…etc. Therefore future 
study related to this topic should deeply consider the ownership 
structure 
       A prerequisite to formulating effective manufacturing 
policies to some extent depends on the understanding of how 
ownership structure influences the firm performance. To add to 
the above, it is often the desire of top management of every 
manufacturing firm to make prudent financing decision in order 
to remain profitable and competitive. A prerequisite to achieve 
this also to some extent needs a sound knowledge of how 
ownership structure influences profitability of manufacturing in 
Sri Lanka. 
       Finally the Sri Lankan context the Corporate Governance is 
not mandatory requirement. It is voluntary requirement. In here 
the study suggested that if it is become mandatory requirement, it 
is most important to all companies 
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Abstract- Building construction is witnessing growth at highest rate in last 10 years in India. This has an impact on available 
resources of material for construction also direct and indirect effect on natural environment and increase in green house Gas 
emissions. Green building rating systems have been contributing to assess building performance based on their efforts to minimize this 
impact on natural environment. This study analyze the criteria and their significance in two basic green building rating systems in 
India LEED and GRIHA. This is a part of research study where an attempt is made to quantify the role of each criterion in both 
systems as performance indicator by post occupancy evaluation. In this paper, author performs comparative analysis of assessment 
criteria. 
 
 

Index Terms- Green Buildings, GRIHA, LEED, Rating system 
 

Introduction: 
Construction sector in India is considered to be fastest growing construction sector in world. Built floor area is almost 

doubled in last ten years. This is driven by rapid urbanization. About 30% of India’s 221.1 million households are now in urban areas 
with the urban population projected to more than double by 205012. Green house Gas emissions associated with Building Material 
manufacturing is also likely to impact on energy use patterns of occupants, increasing the need to consider lower embodied energy 
approaches to construction. Along with this attempts have been made to rate the type of construction based on its direct and indirect 
impact on environment by green building rating systems around the globe and by their Indian versions. There are prominently two 
rating systems working in India. Indian green Building Council (IGBC) and The Energy Resource Institute (TERI) are executing 
number of rating programs throughout India since 2001. The successful delivery of green buildings requires balancing energy and 
resource efficiency while providing a comfortable, healthy and productive environment. This requires careful selection of criteria to 
rate the performance of green building assessment mechanism. IGBC has initiated and continuously upgraded its own rating program 
since its inception. While GRIHA have achieved considerable footprint based on incentive programs released by government of India.  
 
 
 
1.0 Overview and Scope of rating programs for new construction 
IGBC and GRIHA new building rating program covers all type of buildings based on their functional planning with both air 
conditioned and non air conditioned spaces ether occupied by owner or by tenant Both system have updated periodically.  the overall 
comparison of green features under various categories is shown in Table 1.1 
Table 1.1: Green building assessment criteria 
LEED  New construction(rating points) GRIHA(rating points) 
Sustainable architecture and design(05) Site Planning(08) 

Site selection and Planning(14) 
 

Construction management(09) 

Water Conservation(18) 
 

Energy (20) 

Energy Efficiency(28) 
 

Occupant comfort and well being(12) 

Building material and resources(16) Water(17) 
Indoor Environmental Quality(12) Sustainable building material(14) 
Innovation and design(07) 
 

Solid waste management(06) 

 Socio economic strategies(06) 
Performance validation and monitoring(12) 
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Comparative observations of above table are promptly highlighting efforts provided by GRIHA in incorporating performance 
monitoring as one of governing criteria in assessment. While social economic strategies are also covered by LEED rating in sub 
criteria of other major heads. Analysing credit points in rating system shows efforts by both system in optimizing energy and water 
use in buildings. This is to be monitored for making system sustainable over its life cycle. 
 
2.0 Site Selection and planning Guidelines 
    Selection of most feasible site to carry out a specific function of building is very important and challenging task which also have 
financial implication on feasibility of project in longer run. Ideal site selection will further assist in achieving ratings in other heads 
like availability of local material, energy efficiency by orientation of building and so on. The table 2.1 shows comparison of sub 
criteria handled by both systems in selecting green rated site for proposed project. 
 
Table 2.1 Site selection Guidelines 
LEED site selection and Planning(14) GRIHA site Planning (08)and Construction 

Management(09) 
Local Building regulations(mandatory) Site Selection(01) 
Soil Erosion control(mandatory) Low Impact design(04) 
Basic amenities(01) Design to mitigate Urban heat island effect(02) 
Proximity to public transport(01) Site imperviousness factor(01) 
Low emitting vehicles(01) Preserve  and protect landscape during 

construction(04) 
Natural topography and vegetation(02) Construction management practices(04) 
Preservation or transplantation trees(01) Air and water pollution control(01) 
Heat island Reduction Roof, Non-roof       (02 each)  
Outdoor light pollution reduction(01) 
Universal design(01) 
Basic facilities for construction  workforce(01) 
Green building guidelines(01) 
 
Comparative analysis of both systems shows LEED system is with lesser credit points still covers additional domains like local 
building regulations and basic facilities for construction workforce. It shows site selection is a critical criteria and need to verify 
through maximum aspects as prescribed in LEED rating system. 
 
3.0 Water and Energy use Guidelines 
Energy efficiency and water efficiency in buildings have given highest credits in both rating program. These two criteria are governed 
by planning and construction aspect of buildings and need attention at design and construction phases of project .This needs further 
evaluation of their individual sub criteria as shown in following table 3.1 
 
Table 3.1 Energy efficiency criteria comparison 
LEED  energy efficiency criteria(28) GRIHA energy efficiency criteria(20) 
Ozone depleting substances Energy Efficiency(13) 
Minimum Energy efficiency Renewable energy utilization(07) 
Commissioning plan for building equipment and 
systems 

Zero ODP material(00) 

Ecofriendly refrigerant(01)  
Enhance energy efficiency(15) 
Onsite renewable energy (06) 
Off site renewable energy(02) 
Commissioning and post installation of equipment and 
systems(02) 
Energy metering and management(02) 
 
This comparison demonstrates a clear distinction regarding consideration of role of ozone depleting material in deciding energy use in 
built environment. LEED considers ozone depletion substances as a mandatory requirement while GRIHA denies its contribution in 
system. LEED also signify importance of commissioning plan for building equipment and systems which will further assist in 
improving energy monitoring.   
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Table 3.2 Water use criteria comparison 
LEED water efficiency criteria(18) GRIHA water use criteria(17) 
Rain water harvesting for roof and non roof(04) Use of lowflow fixtures and systems(04) 
Water efficient plumbing fixtures(05) Reducing landscape water demand(04) 
Landscape design(02) Water quality(02) 
Management of Irrigation systems(01) On site water reuse(05) 
Wastewater treatment and reuse(05) Rainwater recharge(02) 
Water metering(01)  
This criterion of both rating system is equally weighed at every sub criteria level. 
 
4.0 Building material and resource guideline 
Building material and resources used in buildings consumes 60 % of total project cost also it depletes the natural material availability 
thus this criteria is directly influencing the rating in green building assessment system.  
 
Table 4.1 Comparison under building material and resources 
LEED building material criteria(16) GRIHA building material and  solid waste 

management criteria(20) 
Segregation of Waste Post Occupancy  

Utilization of BIS recommended waste materials in 
building structure (6) 

 

Sustainable building Material(08) Reduction in Embodied energy of building 
structures(04) 

Organic Waste Management, Post Occupancy(02)  Use of Low environmental impact material in Interior(4) 
Handling of waste during construction(1) Avoided post construction Landfills(4) 
Use of certified building materials, products and 
equipment(5) 

Treat organic waste on site(2) 

Above comparison GRIHA and LEED covers common aspects with both systems taking post occupancy responsibility of 
rating program in sustaining its rating like Post occupancy waste management.  

 
5.0 Occupant comfort with indoor environmental quality 
 
Table 5.1 IAQ comparison 
LEED Indoor Environment quality criteria(12) Occupant comfort and well being(12) 
Minimum fresh air ventilation Achieving indoor comfort requirement(06) 
Tobacco smoke control Maintaining good IAQ(04) 
CO2 monitoring(1) Use of low VOC paints and other compounds in building 

interiors(02) 
Day lighting(2)  
Outdoor Views(1) 
Minimise Indoor outdoor pollutants(1) 
Low emitting material(3) 
Occupant Well-being Facilities(1) 
Indoor Air Quality Testing, After Construction  
and Before Occupancy(2) 
Indoor air Quality management during construction(1) 
LEED criteria is distributed in specific requirements as shown in table 5.1 while GRIHA considers general requirements , this  major 
head of rating system is to be evaluated under post occupancy stage.   

 
6.0 Statistical analysis  
LEED and GRIHA provide rating to buildings under new construction with distribution of points   earned as detailed in 
 Table 6.1 
Table 6.1 Rating distribution for LEED and GRIHA 

LEED Points GRIHA Points 
Certified 40-49 One Star 25-40 
Silver 50-59 Two Star 41-55 
Gold 60-74 Three Star 56-70 
Platinum 75-89 Four Star 71-85 
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Super Platinum 90-100 Five  Star 86 or more 
 

So to achieve certified level in LEED rating system for new construction minimum 40 marks are required and this may be strategically 
planned  by claiming first 5 highest criteria, which include energy efficiency (15),Sustainable building material(8), Onsite renewable 
energy(6), water efficient plumbing fixtures(5), waste water treatment and reuse(5), Use of certified building material(5). While in 
case of GRIHA system, Energy Efficiency (13), Renewable energy Utilization (07), utilization of BIS waste (06) will satisfy 
requirement to achieve single star GRIHA rating.  
LEED rating system has made few criteria as mandatory requirement to appear for rating which includes Local building regulations, 
soil erosion Control, Ozone depletion substance, Minimum energy efficiency, commissioning plan for building equipments and 
systems, segregation of waste-post occupancy, minimum fresh air ventilation, and Tobacco smoke control. 
 
7.0 Comparative analysis 
Comparative analysis of criteria used by both LEED and GRIHA systems indicate that LEED rating system have made mandatory 
requirements along with option criteria. GRIHA system is flexible in its approach where all criteria are available. This may sometime 
make LEED as more integrative system as compared to GRIHA as it fails to ingrate maximum number of criteria to achieve basic 
certification. 
In both systems Energy efficiency is observed to have highest significance this is also in relation to national priority. Building material 
and its impact on environment is given second priority in LEED rating system while water use is  second in GRIHA systems. Post 
occupancy energy analysis is given significance in LEED system while GRIHA demands closer monitoring of occupants feedback on 
comfort within built environment. 
 
 
8.0 Conclusion and future scope  
This study of comparison of criterion used for assigning green rating system to built environment will assist in formulating strategies 
and objectives to avail green rating under LEED-IGBC and GRIHA during planning phase of a new construction project.  
Also careful evaluation of strategies to be adopted to achieve rating under a specific criteria need to be studied so that a particular 
strategy may help in availing multi criteria benefits.  Also Post occupancy evaluation of each green rated project will further help in 
assisting impact of each strategy adopted. Future scope of the current study also expect analysis of effectiveness of rating awarded  to 
a project on enhancement of  building efficiency to handle sustainable objectives. 
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Abstract- Advance development of technology internet plays an 
important role. When pointing out internet social networking is 
an essential thing to people, the usage of social networking sites 
is dramatically high compared to other websites. Reason behind 
this is people who lives in 21st  century has been addicted to 
social networking sites to keep connection with others. Social 
networking sites are not only to communicate or interact with 
each other currently it is used as a way of business promotion. 
Due to tremendous growth of social networking sites it also 
under arrested to cyber-attacks. This issue has led even with data 
sharing process, this raise number of cyber issues on security and 
privacy through social networking sites. Since people are 
connected to social networking sites with their own devices they 
have been caught to various threats. A cyber threat can be o f 
various ways it can be intentional or unintentional, targeted or 
non-targeted it can be occurred in many ways may be from an 
information warfare, criminals, hackers etc. Existing systems 
such as antivirus systems, internet security systems are just not 
enough to protect the threats that occur to the social networking 
sites. Introducing an effective and highly advance cyber security 
system has become essential. This paper aims to provide a highly 
secured way to access social networking sites. The proposed 
framework is based on an algorithm which includes a voice 
recognition system which logs the user to their private account 
by tracking their voice as a login method along with that the 
algorithm includes a location identification system. Moreover, 
the concept CAPTCHA’s program to distinguish the bots from 
human users has been included to the proposed algorithm. The 
purpose of this study is to introduce a disenchanting cyber-attack 
defense system which involves an algorithm by including above 
mentioned aspects. 
 
Index Terms- Social networking, cyber-attacks, algorithm, voice 
recognition, location identification, CAPTCHA’s. 
 

I. INTRODUCTION 
nline social networking sites now have been developed 
rapidly all among the world it is now been used by 

hundreds of millions of people daily to keep contact with each 
other. However, through social networking sites people post their 
daily routines, real life connections, backgrounds etc. When it 
comes to social networking sites there are numerous number of 
sites among those some popular social networking sites which 
people tend to use are Facebook, Google+, Instagram, Twitter 
etc. 

       Social networking sites allow space for users to add personal 
information such as birthday, gender, relationships,  interests,  
education,  employment history and contact information. 
Furthermore, online social networking sites such as Facebook 
allow users to access another friend’s timeline by posting on their 
walls, inserting images etc. These facilities are now famous 
among people to keep contact with each other. Even though 
social networking sites give users many advantages as everything 
it too contains a side of disadvantages. As people tend to post 
their personal information on social networking sites the eye of 
the hackers is now been followed to many social networks. They 
keep track of the profiles in the sites to do various criminal 
activities. 
       Cyber criminals targeting on social networking sites are in 
many ways they are “Daniel of service” (DOS), this is an attack 
which makes a computer or a network unavailable to the user. 
DOS is being created to interrupt the users temporally or 
permanently which is connected to the internet. DOS can affect 
to social networking sites by slowing the access of the profiles, 
making   unavailable   the   account,   making   spam messages to 
other friends with use of DOS. “Distributed Daniel of Service 
Attack” (DDOS) is an attack that can make whole online social 
network unavailable for users. DDOS attacks mainly broadcasted 
to large networks because it can spread to a large network. The 
attack that are spread through the networks are defined as 
Botnets. Once the botnet is infected the devices can be controlled 
remotely without the owner. Figure 1 below shows a brief idea 
about DOS and DDOS attack. 
 

 
Figure 1: DOS & DDOS Attack (Source: 

http://www.dillonhale.com/files/cache/74691619a94df15 
a86363fd5dee1c3eb_f80.jpg) 

 
        A major attack which is been running through social 
networking  sites is the “Brute Force” attack this is a software 
which is developed to guess passwords of the private accounts. 
Brute force attacks the user in the front door which means it tries 
to hack the password by gaining access to error attempts. Figure 

O 
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2 below shows an interface image of a software that have been 
implemented to brute force attack. 

 
 

Figure 2:Brute Force Attack (Source: 
http://hackspc.com/wpcontent/uploads/2012/0/bruteforce- 

2.jpg) 
 
       Moreover, a main threat which run throughout social media 
is the “Phishing Attack”, through this it runs a spam link all 
along the profiles asking the confidential information. Figure 3 
gives a brief idea of a phishing attack on a social networking site. 
 

 
Figure 3: Phishing Attack (Source: http://facecrooks.com/wp- 

content/uploads/2012/08/they_were_recording_you_phis 
hing1.jpg) 

 
        Considering the types of attacks mentioned above there are 
many ways for criminals to access the social networks. Though 
there are many ways to handle the situation the main problem 
arise is the security which is caused when the user tries to log 
into their accounts. The proposed research is based on an 
intelligent way to access social networks by introducing a highly 
secured log in method. 
        Section IV will discuss about the approach to the proposed 
research by going through the discussion on findings on section 
II. 
 

II. DISCUSSION ON FINDINGS 
         “Security Policy and Social Media Use” developed by 
Maxwell Chi introduced a secure way to access the social 
networking sites. The research paper concludes series of privacy 
systems to access social networking sites such as keeping a 
strong password, CAPTCHAs, clearing the browsing history and 
desktop security. Considering the above facts research group 
concludes that the system they introduced was not highly secured 
with the hackers. The proposed research “Defending Social 

Networks from Cyber Attacks” includes an algorithm which 
consists of voice identifier when login, location identification 
system and the concept CAPTCHAs [1]. 
         Mobile social networking security named LAMSN 
developed to identify the location was developed by Aaron 
Beach, Mike Gartrell, and Richard Han. The scope of the 
research based on mobile social networking to overcome the 
security issues while login with mobile devices they introduced a 
method of location based service.  The researchers implemented 
only a security method to mobile devices and the method is not 
that enough to defend the cyber-attacks to social networking 
sites. The proposed research includes with more functionalities to 
defend the task [2]. 
         Research based on configuring the settings of social 
networking sites named “Privacy in Online Social Networks” 
developed by Michael Beye et al. The research consists of 
methods how to operate a social networking site such as 
messaging, multimedia, tagging and preferences. The 
methodology of them is a good practice to keep the private 
profiles safely but the system does not cover a method to login to 
the account in a safe manner. The proposed research is enhanced 
with more privacy aspects while the user sign ins [3]. 
         Social networking sites and their security issues is 
providing architecture for secure request response exchange of 
data among users. This architecture improves the customization 
of profiles. According to this architecture if the visitors or friends 
request for any information through this application which is 
between the visitor and the user. The application requests to the 
user for the response then the user can response from any one of 
the databases according to his trust on the person who has 
requested for the information. Other functionality of this 
architecture is that user can have two different databases with 
different information provided. The user may select data from 
any one of the two databases to response a particular request. 
Disadvantage of this request- response architecture is not 
effective and reliable way of cyber protection. To overcome this 
problem bio- metric voice recognition system will give effective 
solution for cyber-crimes [4]. 
         Photo-Based Authentication Using Social Networking 
research is based on photo based authentication frame work 
known as Lineup. Lineup mainly used “CAPTCHA”  
mechanism.  Lineup  application  can help site administrator or 
content publisher to check and confirm a client membership by 
user needs to identify the group of photos. This authentication 
system provides facility to enter the web site without 
remembering the password. Disadvantage of this system if 
another person knows the photos which are provide by the 
system then that person can easily log in to the system. To 
overcome this problem bio-metric voice recognition system will 
provide better solution for this problem. In voice recognition 
system, only the users’ voice will be recognized and validated by 
that algorithm [5]. 
         Mitigating Cybercrime and Online Social Networks Threats 
in Nigeria research is introducing centralized data base with 
users’ “activity log” feature. The system  authenticates and  
uniquely identifies every social network user. System will 
generate a special identification number in signing up.  User will 
have unique user name and password. When user logs in to 
system, system will track the users’ Internet Protocol (IP) 
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address. In this system there are some fundamental issues. There 
are some issues with that system some of them are user need to 
complete long process in order to getting register to the system 
and user need to log into email to get pin code. Researches have 
been introduced some solutions. Those solutions are not giving 
exact and reliable solutions for the above mentioned problems. 
Bio metric voice recognition algorithm will provide ideal 
solution for above mentioned problems [6]. 
        “Cyber Threats in social Networking Websites “is in the 
current world billions of people use the social media networking 
for many different uses throughout their daily lifestyle. To be 
InTouch with friend’s family and get the latest updates about 
celebrates and etc. Users also provide their personal details to 
these websites. Introduction of Facebook social network this was 
increased rapidly. Nowadays people tempt to use the social 
media network as a medium to share their top personal and secret 
files. This is very risky, also they authorize the unwanted 
programs via their social media accounts. These programs will be 
able to gather the information that is very classifies. Also the 
tracking of the user behavior is very important fact. Social media 
network owners can gather the user behavior and they will 
provide services according to your interests. What will happen if 
this information gets hacked by hackers or this information are 
passed into dangerous hands? [7]. 
         “Security   and   privacy   measurements   in   social 
networks” are one of the crucial topics concerned at present. 
According to this topic research team can realize what are 
importance of discussing this topic. This one is relevant to the 
current society that is why group decided to use this topic for 
group research. There is many research relevant to the topic had 
done by many researchers. “Security and privacy in online social 
networks” is one of the researches done by Levcio Antonin 
Cutillo based on the relevant topic. Centralized online social 
networks pose a threat to their user’s privacy as social network 
provider have unlimited access to user’s data this idea includes in 
the research done by the institute of Royal Institute of 
technology. [8]. 
        Network security and protecting intellectual information 
against digital theft. Exchange of information through these 
networking media websites. The rise of social media sites where 
people can share events from their daily lives now place of 
importance. Companies, not wanting. People connected to each 
other over social networking sites. Peoples exchange of thoughts, 
ideas, and experiences over social network. Social networking 
sites to keep people connected to each other. People exchange 
thoughts, ideas, and experiences. This social network site has 
risk.   People exchange lot of information among people. This 
information can be stolen. For avoid this problem have to protect 
this information. Using cryptography and steganography will 
protect information. This should be control exchange data among 
social network. Breakdown these types of attacks, research team 
suggest focusing on the technique [9]. 
        Internet is competent and useful ways to communicate and 
sharing the information. More people are concerning about the 
privacy and it has become an important issue. This paper will 
discuss how the privacy become a risk and overcome that issue. 
Internet users use social networking website to communicate 
with their friends, share their thoughts, photos, and videos.  
Personal information that user provide on social network can be 

easily found by the hacker if user do not protect the cookies. This 
research paper has stated some security and privacy awareness 
that can be practiced in order to be more aware of social network 
threats. Computer users to be aware about computer security and 
privacy and to know what steps to take to defend against attacks. 
And also we have to identify threats that can affect the users on 
social network [10]. 
        The central authority can control Sybil attacks easily. For 
example, if the system requires users to register with 
government-issued social security numbers or driver’s license 
numbers then Sybil attack becomes much higher. The central 
authority may also instead require a payment for each identity. 
Defending against Sybil attacks without a trusted central 
authority is much harder. This paper discussed limited progress 
on how to defend against Sybil attacks without a trusted central 
authority, each of these Sybil attackers can potentially create an 
unlimited number of “malicious users”. This paper presented 
Sybil Guard, a novel decentralized protocol for limiting the 
corruptive influences of Sybil attacks, by bounding both the 
number and size of Sybil groups [11]. 
         “Secure Authentication and cybercrime Mitigation for 
social Networking sites” by Anjitha and Harsha for a university 
research is about the advent of online social networking sites and 
its usage of how it dramatically grown. It is proposed a frame 
work as Online Social Networking and the RSA algorithm is 
used [12]. 
         “How much privacy We still have on social Network” is 
researched by for Malaysia university student and they have 
discussed that internet is one the most efficient and effective way 
to communicate and sharing information especially in terms of 
terms of social network sites. They reviewed how the current 
privacy plays on social network sites and analyzed [13]. 
        Many online social network (OSN) users are unaware of the 
numerous security risks. According to the recent studies, OSN 
users input personal and private details. If this details gone into a 
wrong person both in real and virtual. This risks become even 
more severe when the user is children. In this research paper, 
include different security and privacy, how OSN users caught for 
these type of threats and also solution for better protection, 
security and privacy for OSN users. Social network has dark side 
ripe with hackers, fraudsters and online predators. There are 
some solution to project the privacy and security. Protect the user 
details have to develop some algorithm and bio metric system 
[14]. 
        This research “On Cybersecurity, Crowdsourcing, And 
Social Cyber-Attack” is conducted by the author, Rebecca 
Goolsby for her Ph.D. This is discussed that cyber security 
efforts must take into account the growing potential for cyber-
attack using social media, where hoax messages are incorporated 
into a stream of otherwise legitimate messages, and understand 
how quickly mobile apps and text services can disseminate false 
information. Furthermore, the darker aspects of their capabilities 
should not be ignored. Disaster responders, humanitarian relief 
workers, and a new breed of digital volunteers who provide 
technical support  during  and  after  a  crisis  may  need  to  be 
particularly cautious. As part of solutions she suggested that all 
social media users need to develop a healthy skepticism about the 
messages that they receive, learn to check sources, and refine 
their skills of discernment. Social media watchdog groups also 
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play a role in the education of the user community, spreading the 
word about hoaxes, scams, and attacks very quickly and 
widely—if only users will pay attention [15] 
 

III. ATTEMPTS THAT HAVE BEEN TAKEN TO 
PREVENT CYBER ATTACKS ON SOCIAL 

NETWORKING SITES. 
        Online social networking users are facing to various privacy 
and security threats while using social networks. There are many 
software’s and solution that have been provided to users to 
securely access their social networks. Some basic ways that 
cyber-crimes that can be mitigate are as follows. 
 

• Keep a strong password. 
• Keep the firewall turned on. 
• Keep the computer up to date. 
• Making use of the privacy settings defined by the social 

networks. 
• Do not add personal information. 
• Do not accept the requests from strangers. 

 
        However, users use the above mentioned aspects user does 
not get the solution for the problems that they face while using 
the social networking sites. Somehow there are methods that the 
hackers have found to hack the personal accounts by 
implementing regardless software’s.  Implementing an  essential  
solution  for social network authentication can reduce the attacks. 
Section IV introduce the approach for the proposed 
methodology. 
 

IV. OUR APPROACH 
        Section III above shows the basic steps that have taken to 
prevent the cyber-attacks on social networking sites. The 
research group identified that the attempts that have been taken 
to prevent cyber-attacks on social networking sites (Section III) 
are not enough to prevent the attacks from hackers due to less 
secureness with the login method. 
        The proposed methodology is based on a login method that 
includes a voice recognition system. Along with the voice 
recognition system the proposed method consists of a CAPTHAs 
method and a location identification method using global 
position system (GPS). 
 
a. Voice Recognition 
        Voice recognition is a method that the computer or the 
mobile device identifies the speech that is given by the user in 
order to access the social networking site. This means that the 
device must identify the speech that is given by the user and in 
order to recognize the voice the user must give the speech 
according to the accent they use since the system needs to 
identify it while the user gives it again when trying to access the 
account. The proposed method is highly secured with the voice 
access because the voice is a unique thing to person the attacks to 
hack the method is quite difficult compared to other login 
methodologies.  The voice recognition registering steps access as 
follows. 

• First  when the  user  is  signing up  for  the account 
they must provide a voice record that is minimum to 10 
seconds. 

• The  voice  record  can  be  of  any  word  or number 
that can be identified by the system. 

• To confirm the voice while registering to the account 
the system will ask the user to input voice for 3 times. 

• After registering the voice, it will be saved to the 
database of the social network. 

• To register for the social network a computer can be 
used with a connected micro phone and from mobile 
devices the user can register for their accounts. 

 
b. How the Voice Recognition Works? 
        Voice recognition method is working on a voice platform, 
web servers, authentication servers along with voice bio metric 
matching engines. Once the user gives the voice command the 
system will automatically generated to a vocal password. The 
entered voice will be check with the stored data in the database 
server and if the voice of the user is valid the user can securely 
login to their accounts. Incase if the entered voice is a fraudulent 
one it will be recorded by the server and stored in the database to 
listen to the actual user of the account. Moreover, while 
concerning about the voice that we provide it will capture the 
voice along with the noise so that users can enter any voice 
command as the vocal password since the system will identify it 
by the noise and voice of the user. However, in some attempts to 
login using with use of vocal password can be failed to overcome 
the task the user is given three attempts to give the voice to the 
login attempt and after the attempt the system will matching the 
voice with the stored voice in the database. Furthermore, if the 
user needs to reset the voice the user can login with the given 
voice and change the vocal password by giving the new vocal 
password to the account. The following figure 4 shows the 
architecture diagram of the proposed voice recognition 
methodology. 
 
 

 
 

Figure 4: Architecture of the proposed voice recognition 
 
        The figure 4 describes the main method that is been 
implemented   in   voice   recognition   methodology. Client 
sends the data to the server using the internet and the voice will 
be stored to the database server. Authenticate a user the request 
will go to the server after the request is made voice database will 
contact the server to identify the given voice match with the 
voice which is been stored in the database currently. If the user 
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entered voice is correct user can log to the account easily incase 
if the voice does not match with the voice in the database, it will 
store the voice in the database while the user does not grant 
permission to access the social networking site. The process will 
happen continuously when a user tries to login the client request 
from the server and the server respond to the request. 
        Today many web sites especially social network sites want 
high security and protection. However Web access control 
mechanisms remain fairly cumbrous; administrators must 
maintain access control lists and user accounts, and users must 
want to remember and handle a large collection of passwords. 
CAPTCHAs (Completely Automated Public Turing test to tell 
Computers and Humans Apart), the method that research group 
used to best security solution to protect the social network sites. 
 

 
 

Figure 6: CAPTCHA (Source:https://regmedia.co.uk/2013/ 
08/05/captcha_kill er.jpg?x=1200&y=794) 

 
        The purpose of CAPTCHA is to block form submissions by 
spam bots (not human), which are automated copy that post spam 
content everywhere they can. The CAPTCHA module provides 
this feature to virtually any user facing web form on a Drupal site 
(Open-source content management system). To prevent bots 
from overrunning sites with spam, fake registrations, fake 
sweepstakes entries, and other horrible things, creators responded 
by testing users to see if they were human or not. CAPATCHs 
present automatically generated graphical images to a user that 
contains some text and asks the user to identify the order of 
characters that is presented in the graphic. CAPTCHAs 
implementations can be found on more than 4 million sites 
globally, and human beings solve CAPTCHAs implementations 
more than 500 million challenge to response the test to the users 
or humans. They are classified based on what is distorted that is 
whether alphabetic or numeric values. CAPTCHs have many 
advantages like advanced security, ease of use and creation of 
value. There are four types of CAPTCHs that can use for the 
security. 
 

• Text based CAPTCHAs 
• Image based CAPTCHAs 
• Audio based CAPTCHAs 
• Video based CAPTCHAs 

 
        Text-based CAPTCHAs is mainly target to the research 
paper as figure 6 CAPTCHs can create by using PHP or 
ASP.Net. 
 
 

d. How to create a new CAPTCHAs 
The following steps show the working of CAPTCHAs; 

• Create    Random    Value:    Firstly,    user generating 
CAPTCHAs is to create some random words numbers. 
These random values are often hard to do light-reading 
and guess. 

• Generate an Image: Images area used as there are harder 
to read by the Internet bot and are nice and readable to 
humans. It is an important step in CAPTCHA as simple 
text in images can be broken easily. 

• Store It: The random string generated that is also in the 
image is stored for matching user input. For this session 
variables are exhausted. 

• Matching: After these steps, CAPTCHA is drawn and 
shown on some form which one want to protect from 
being reviled. User fills form along with CAPTCHA 
text & submits it. 

• Now one has the following: 
• All submitted form data. 
• CAPTCHAs string input by the user. 
• CAPTCHAs string (real one) from session variables. 

Session variable is currently used as to keep stored 
values across page requests. 

• If match is found, then it is ok, otherwise not, in that 
chance the message showing to the user is that the 
CAPTCHAs they had submitted are wrong. 

 
        CAPTCHs means verify the login account. In CAPTCHAs 
values are type wrong user cannot access the site. User can 
changed the CAPTCHs order to get easy value or voice spelling 
sound to enter the CAPTCHs. The system is mainly targeted on 
voice recognition which user to login their account using a voice 
tracking method and also CAPTCHA’s method. 
 
e. Location Identification 
        Normally social networks can be accessed via smart phone, 
tablets and personal computers. While that a person wants to 
login to his or her own social network account, the location will 
be capture in sign in process. Once the user going to logs in to 
the user account, GPS tracking system will use to track user’s 
current location, before the voice recognition process begins. 
With this implementation we can store user’s location so that it is 
easy to find out where the user id currently logged in. This can be 
composed of hardware facilities, software interfaces via a web 
server or using Google maps. This can be achieved with a voice 
tracking  system  which  includes  a  General  Packet aid of 
message transmission. The usage of some micro controller’s 
temporary information to store the location can be acquired to 
transmit user’s details in real time. This can be specially 
maintained with the process of using message transfer protocol 
that get accurate location and robust the stability and security of 
social networks. In user act as an embedded device with a GPS 
module to identify users’ location and that is periodically 
transmitted to server. The information about the user’s location 
that is stored in database can be search and display using Google 
maps or other relevant map service. This implementation it is 
easy to reduce numerous cyber-attacks that are widely spreader 
in the world. 
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GPS Server 
 
 
 
 
 
 
 
 
 
Figure 7: Architecture of location tracking (Source: 
http://www.bigbrotherme.co.nz/images/howitworks.gif) 
 

V. FUTURE WORKS 
        In order to defend the cyber-attack this paper has mainly 
introduces voice recognition technique to prevent cyber-attacks 
with CAPTCHA’s mechanism and location identification. The 
main technique addressed in this paper known as Voice 
recognition technique, the user authenticates by comparing 
according to the voice of the user which is stored in the database 
with the provided voice at the login. In some situation the voice 
may be change of that particular user such as when the user’s 
voice changes due to physical problems or in another condition 
Authentication should be done accordingly. Then the voice 
should be identified and user needs to authenticate by the system 
without any trouble. Therefore, the system should recognize that 
sort of changes of particular voice which we did not discuss in 
this paper. Researches can focus on above mentioned situations 
in the future. Through that security mechanisms will become 
more reliable. 
 

VI. CONCLUSION 
        Fast development of information technology impacts to the 
human life styles. However, with the development social 
networking came to the world and cyber-attacks take place to the 
social networks to attack them. Secure authentication is a method 
to get over the issues that are made through cyber-attacks. This 
paper introduces an algorithm to defend the cyber-attacks with 
the field of voice recognition methodology for login along with 
CAPTHAs to identify the spam bots and location identification 
to track the location using GPS to take the place from where the 
social networking account accessed. 
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Abstract- The Dinosauria were the most successful land 

vertebrates ever, and survived for 165 million years, until most 

became extinct 65 million years ago. Dinosaurs first appeared 

about 230 million years ago, at the beginning of the late Triassic 

period. By the end of the Triassic period, dinosaurs dominated 

the then continent Pangaea, possibly contributing to the 

extinction of many other reptiles. Though, dinosaurs were 

successful, but they could not manage to survive longer after 165 

million years, due to a mass extinction which happened during 

Cretaceous period. Sun’s solar energy is the main source of 

energy for sustanence of all life forms on earth. An imbalance of 

energy within the biological system of biosphere and non-

sustenance could be possible reason for mass extinction of 

dinosaurs. 

 

Index Terms- Dinosaurs, Bio-energy, Triassic period, Energy 

transformation, Cretaceous period, Energy concentration. 

 

I. INTRODUCTION 

he Dinosaurs were a large group of reptiles that were the 

dominant land vertebrates (animals with backbones) for 

most of the Mesozoic era (245-65 million years ago). They 

appeared some 230 million years ago and were distinguished 

from other scaly, egg-laying reptiles by an important feature: 

dinosaurs had an erect limb stance. This enabled them to keep 

their bodies well above the ground, unlike the sprawling and 

semi-sprawling stance of other reptiles. Dinosaurs ranged in size 

from smaller than a domestic cat to the biggest land animals ever 

known. The Dinosauria were the most successful land vertebrates 

ever, and survived for 165 million years, until most became 

extinct 65 million years ago.  Dinosaurs first appeared about 230 

million years ago, at the beginning of the late Triassic period. 

Among the earliest dinosaurs were the carnivorous 

herrerasaurids, such as Herrerasaurus and Staurikosaurus. Early 

herbivorous dinosaurs first appeared in late Triassic times and 

included Plateosaurus and Technosaurus [6]. By the end of the 

Triassic period, dinosaurs dominated the then continent Pangaea, 

possibly contributing to the extinction of many other reptiles. 

This phenomenon of suppression of other life forms (reptiles) is 

actually considered significant in the present investigation of 

concept of mass extinction. Though, dinosaurs were successful, 

but they could not manage to survive longer after 165 million 

years, due to a mass extinction which happened during 

Cretaceous period. So far no evidence suggested the reasons for 

this mass extinction. Hence, an investigation has been initiated 

for the possible reason of this mass extinction. The present 

review is highly significant in the present day, as the human 

population is becoming heavily populated and they are 

suppressing other flora and fauna. 

 

II. EARLY SIGN OF LIFE FORMS 

       The earth formed from a cloud of dust and gas drifting 

through space about 4,600 million years ago. The earth crust is 

the solid outer shell of the earth. It includes continental curst 

(about 40 kilometres thick) and oceanic crust (about six 

kilometers thick). When the earth formed about 4,600 million 

years ago its atmosphere consisted of volcanic gases with little 

oxygen, making it hostile to most forms of life. For almost a 

thousand million years after its formation, there was no known 

life on earth. One large super continent, Gondwana, was situated 

over the southern polar region, while other smaller continents 

were spread over the rest of the world. Constant movement of the 

earth’s crustal plate carried continents across the earth’s surface. 

The first primitive life-forms emerged around 3,400 million 

years ago, in shallow warm seas. The buildup of oxygen began to 

form a shield of ozone around the earth, protecting living 

organisms from the sun’s harmful rays and helping to establish 

an atmosphere in which life could sustain itself. The first simple, 

sea-dwelling organic structures appeared about 3,500 million 

years ago; they may have formed when certain chemical 

molecules joined together. Prokaryotes, single-celled micro-

organisms such as blue-green algae, were able to 

photosynthesize, and thus produce oxygen. A thousand million 

years later, sufficient oxygen had built up in the earth’s 

atmosphere to allow multicellular organisms to proliferate in the 

Precambrian seas (before 570 million years ago). Soft bodied 

jellyfish, corals, and seaworm flourished about 700 million years 

ago. Trilobates, the first animals with hard body frames, 

developed during the Cambrian period (570-510 million years 

ago). However, it was not until the beginning of the Devonian 

period (409-363 million years ago) that early land plants, such as 

Asteroxylon, formed a water retaining cuticle, which ended their 

dependence on an aquatic environment. About 360 million years 

ago, the first amphibians crawled onto the land, although they 

probably still returned to the water to lay their soft eggs. By the 

time the first reptiles and synapsids appeared late in the 

T 
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Carboniferous, animals with backbones had become fully 

independent of water [6]. Over a period, gradually many 

complex life forms were originated in marine, aquatic and 

terrestrial ecosystem. Whether it is aquatic or marine or 

terrestrial ecosystem, life forms needs energy to grow, reproduce, 

make flight, walk, run etc. The concept of dynamic bioenergetics 

and budgeting was put forth by S.A.L.M. Kooijman during 1993 

[7]. According to this theory, every living organism on planet 

earth needs energy for their survival. During, entire life cycle 

these life forms need energy till death in the form of food. Hence, 

biological system on earth crust was structured in such a way that 

all living organisms should be nourished by the basic producer – 

the autotrophs i.e plants in case of terrestrial ecosystem and 

diatoms as primary producers in case of marine ecosystem. The 

theory of bioenergetics and transformation says that energy 

which is trapped by the autotrophs like plants by the process of 

photosynthesis is the primary source of energy which is 

responsible for the sustenance of all other life forms on earth 

crust. With this perspective a review has been made to 

substantiate the reasons for mass extinction of dinosaurs during 

cretaceous period. 

 

Triassic Period:  

       The Triassic period (250-200 million years ago) marked the 

beginning of what is known as the Age of the Dinosaurs (the 

Mesozoic era). During this period, the present-day continents 

were massed together, forming one huge continent known as 

Pangaea. This land-mass experienced extremes of climate, with 

lush green areas around the coast or by lakes and rivers, and arid 

deserts in the interior. The only forms of plant life were non-

flowering plants, such as conifers, ferns, cycads, and ginkgos; 

flowering plants had not yet evolved. The principal forms of 

animal life included diverse, often gigantic, amphibians, 

rhynchosaurs (“beaked lizards”), and primitive crocodilians. 

Dinosaurs first appeared about 230 million years ago, at the 

beginning of the late Triassic period. Among the earliest 

dinosaurs were the carnivorous (flesh eating) herrerasaurids, such 

as Herrerasaurus and Staurikosaurus. Early herbivorous (Plant 

eating) dinosaurs first appeared in late Triassic times and 

included Plateosaurus and Technosaurus. By the end of the 

Triassic period, dinosaurs dominated Pangaea, possibly 

contributing to the extinction of many other reptiles [6]. 

 

Jurassic Period: 

       The Jurassic period, the middle part of the Mesozoic era, 

lasted from 199 to 145 million years ago. During Jurassic times, 

the land-mass of Pangaea broke up into the continents of 

Gondwana and Laurasia, and sea-levels rose, flooding areas of 

lower land. The Jurassic climate was warm and moist. Plants 

such as ginkgos, horsetails, and conifers thrived, and giant 

redwood trees appeared, as did the first flowering plants. The 

abundance of plant food coincided with the proliferation of 

herbivorous (plant eating) dinosaurs, such as the large sauropods 

(e.g., Diplodocus) and stegosaurs (e.g., Stegosaurus). 

Carnivorous (flesh eating) dinosaurs, such as Compsognathus 

and Allosaurus, also flourished by hunting the many animals that 

existed -among the other dinosaurs. Further Jurassic animals 

included shrew-like mammals, and pterosaurs (flying reptiles), as 

well as plesiosaurs and ichthyosaurs (both marine reptiles) [6]. 

 

Creataceous period: 

       The Mesozoic era ended with the Cretaceous period, which 

lasted from 146 to 65  million years ago. During this period, 

Gondwana and Laurasia were breaking up into smaller land-

masses that more closely resembled the modern continents. The 

climate remained mild and moist but the seasons became more 

marked. Flowering plants, including deciduous trees, replaced 

many cycads, seed ferns, and conifers. Animal species become 

more varied, with the evolution of new mammals, insects, fish, 

crustaceans, and turtles. Dinosaurs evolved into a wide variety of 

species during Cretaceous times; more than half of all known 

dinosaurs-including Iguanodon, Deinonychus, Tyrannosaurus 

and Hypsilphodon-lived during this period. At the end of the 

Cretaceous period, however, most dinosaurs became extinct. The 

reason for this mass extinction is unknown but it is thought to 

have been caused by climate changes due to either a catastrophic 

meteor impact with the Earth or extensive volcanic eruptions [6]. 

Hence, nature has selected dinosaurs to make them extinct. So, 

this article is to find out the reason for selection of dinosaurs 

being mass extinct. The concept of mass extinction is entirely 

different from that of extinction of single species over a period. 

For example today’s Tiger population around the world is 

considered to be an endangered species i.e. it is going to get 

extinct. The reason for extinction of Tiger population would be 

loss of habitat, poaching, lower reproductive potential and 

solitary behavior. But whereas mass extinction process done by 

nature would be made to completely vanish some group of 

animals, which sought to consume more biological energy 

leading to suppression of other flora and fauna. During this mass 

extinction process, the dominant non-flowering plants were 

almost lost along with the dinosaurs. It is believed that the reason 

for selection of animal species to be extinct may be evading the 

rules of nature or deviating from the sustenance of biological 

system on earth crust. Sun is the main energy source for all life 

forms on earth. In this regard, Sun’s light energy is transformed 

into biological energy by the photosynthetic autotrophs. 

 

Forms of energy: 

       The word energy was derives from the Ancient Greek word 

‘energeia’ which means activity and operation, which possibly 

appears for the first time in the work of Aristotle [1].The total 

energy of a system can be subdivided and classified in various 

ways. For example, classical mechanics distinguishes between 

kinetic energy, which is determined by an object’s movement 

through space, and potential energy, which is a function of the 

position of an object within a field. It may also be convenient to 

distinguish gravitational energy, thermal energy and several 

types of nuclear energy, electric energy and magnetic energy, 

among others. Many of these classifications overlap; for instance, 

thermal energy usually consists partly of kinetic and partly of 

potential energy. 

       Some types of energy are a varying mix of both potential and 

kinetic energy. An example is mechanical energy which is the 

sum of kinetic and potential energy in a system. Elastic energy in 

materials is also dependent upon  electrical potential energy 

(among atoms and molecules), as is chemical energy, which is 

stored and released from a reservoir of electrical potential energy 
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between electrons, and the molecules or atom nuclei that attract 

them. 

       Heat and work are special cases in that they are not 

properties of systems, but are instead properties of processes that 

transfer energy. In general how much energy is transferred 

among objects in certain ways during the occurrence of a given 

process. Heat and work are measured as positive or negative 

depending on which side of the transfer we view them from. 

       Potential energy are often measured as positive or negative 

depending on whether they are greater or less than the energy of 

a specified base state or configuration such as two interacting 

bodies being infinitely far apart. Wave energies (such as radiant 

or sound energy), kinetic energy, and rest energy are each greater 

than or equal to zero because they are measured in comparison to 

a base state of zero energy: “no wave”, “no motion”, and “no 

inertia”, respectively. 

 

Energy in Physical aspects: 

       In physics, energy is a property of objects which can be 

transferred to other objects or converted into different forms [2]. 

The “ability of a system to perform work” is a common 

description, but it is misleading because energy is not necessarily 

available to do work [3]. For instance, in SI units, energy is 

measured in joules, and one joules is defined “mechanically”, 

being the energy transferred to an object by the mechanical work 

of moving it a distance of 1 metre against a force of 1 Newton. 

However, there are many other definitions of energy, depending 

on the context, such as thermal energy, radiant energy, 

electromagnetic, nuclear, etc., where definitions are derived that 

are the most convenient. 

       Common energy forms include the kinetic energy of a 

moving objects, the potential energy stored by an object’s 

position in a force field (gravitational, electrical or magnetic), the 

elastic energy stored by stretching solid objects, the chemical 

energy released when a fuel burns, the radiant energy carried by 

light, and the thermal energy due to an object’s temperature. All 

of the many forms of energy are convertible to other kinds of 

energy. In Newtonain physics, there is a universal law of 

conservation of energy which says that energy can be neither 

created nor be destroyed; however, it can change from one form 

to another. 

       For “closed systems” with no external source or sink of 

energy, the first law of thermodynamics states that a system’s 

energy is constant unless energy is transferred in or out by 

mechanical work or heat, and that no energy is lost in transfer. 

This means that it is impossible to create or destroy energy. 

While, heat can always be fully converted into work in a 

reversible isothermal expansion of an ideal gas, for cyclic 

processes of practical interest in heat engines. The second law of 

thermodynamics states that the system doing work always loses 

some energy as waste heat. This creates a limit to the amount of 

heat energy that can do work in a cyclic process, a limit called 

the available energy. Mechanical and other forms of energy can 

be transformed in the other directions into the thermal energy 

without such limitations. The total energy of a system can be 

calculated by adding up all forms of energy in the system. 

       Examples of energy transformation include generating 

electric energy from heat via   steam turbine, or lifting an object 

against gravity using electrical energy driving a crane motor. 

Lifting against gravity performs mechanical work on the object 

and stores gravitational potential energy in the object. If the 

object falls to the ground, gravity does mechanical work on the 

object which transforms the potential energy in the gravitational 

field to the kinetic energy released as heat on impact with the 

ground. Our Sun transforms nuclear potential energy to other 

forms of energy: its total mass does not decrease due to that in 

itself, but its mass does decrease when the energy escapes out to 

its surroundings, largely as radiant energy. 

 

Energy in chemical aspects: 

       In the context of chemistry, energy is an attribute of a 

substance as a consequence of its atomic, molecular or aggregate 

structure. Since a chemical transformation is accompanied by a 

change in one or more of these kinds of structure, it is invariably 

accompanied by an increase or decrease of energy of the 

substances involved. Some energy is transferred between the 

surroundings and the reactants of the reaction in the form of heat 

or light; thus the products of a reaction may have more or less 

energy than the reactants. A reaction is said to be exergonic if the 

final state is lower on the energy scale than the initial state; in the 

case of endergonic reactions the situation is the reverse. 

Chemical reactions are invariably not possible unless the 

reactants surmount an energy barrier known as the activation 

energy. The speed of a chemical reaction (at given temperature 

T) is related to the activation energy E, by the Boltzmann’s 

population factor e
-E/kT

 – that is probability of molecule to have 

energy greater than or equal to E at the given temperature T. This 

exponential dependence of a reaction rate on temperature is 

known as the Arrhenius equation. The activation energy 

necessary for a chemical reaction can be in the form of thermal 

energy. 

 

Energy in biological aspects: 

       In biology, energy is an attribute of all biological systems 

from the biosphere to the smallest living organisms. Within an 

organism it is responsible for growth and development of a 

biological cell or an organelle of a biological organism. Energy is 

thus often said to be stored by cells in the structures of molecules 

of substances such as carbohydrates (including sugars), lipids, 

and proteins, which release energy when reacted with oxygen in 

respiration. In human terms, the human equivalent (H-e) (Human 

energy conversion) indicates, for a given amount of energy 

expenditure, the relative quantity of energy needed for human 

metabolism, assuming an average human energy expenditure of 

12500 kj per day and a basal metabolic rate of 80 watts. For 

example, if our bodies run (on average) at 80 watts, many times 

the 746 watts in one official horsepower. For tasks lasting a few 

minutes, a fit human can generate perhaps 1,000 watts. For an 

activity that must be sustained for an hour, output drops to 

around 300; for an activity kept up all day, 150 watts is about the 

maximum. The human equivalent assists understanding of energy 

flows in physical and biological systems by expressing energy 

units in human terms: it provides a “feel” for the use of a given 

amount of energy. 

       Sunlight is also captured by plants as chemical potential 

energy in photosynthesis, when carbon dioxide and water (two 

low energy compounds) are converted into the high-energy 

compounds carbohydrates, lipids, and proteins. Plants also 
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release oxygen during photosynthesis, which is utilized by living 

organisms as an electron acceptor, to release the energy of 

carbohydrates, lipids and proteins. Release of the energy stored 

during photosynthesis as heat or light may be triggered suddenly 

by a spark, in a forest fire, or it may be made available more 

slowly for animal or human metabolism, when these molecules 

are ingested, and catabolism is triggered by enzyme action. 

       Any living organisms relies on an external source of energy-

radiation from the Sun in the case of green plants, chemical 

energy in some form in the case of animals to be able to grow 

and reproduce. The daily 1500-2000 Calories (6-8MJ) is  

recommended for a human adult are taken as a combination of 

oxygen and food molecules, the latter mostly carbohydrates and 

fats, of which glucose (C6H12O6) and stearin (C57H110O6) are 

convenient examples. The food molecules are oxidized to carbon 

dioxide and water in the mitochondria 

  C6H12O6 + 6O2                  6CO2 + 6H2O 

 C57H110O6 + 81.5O2                   57CO2 + 55H2O 

 and some of the energy is used to convert ADP into ATP. 

 ADP + HPO4
2-

                        ATP + H2O 

 

       The rest of the chemical energy in O2 [4] and the 

carbohydrate or fat is converted into heat: the ATP is used as a 

sort of “energy currency”, and some of the chemical energy it 

contains is used for other metabolism when ATP reacts with OH 

groups and eventually splits into ADP and phosphate (at each 

stage of a metabolic pathway, some chemical energy is converted 

into heat). Only a tiny fraction of the original chemical energy is 

used for work: 

       gain in kinetic energy of a sprinter during a 100 m race: 4kj 

       gain in gravitational potential energy of a 150 kg weight 

lifted through 2 metres: 3 kj 

       Daily food intake of a normal adult: 6-8 MJ 

 

       It would appear that living organisms are remarkably 

inefficient (in the physical sense) in their use of the energy they 

receive (chemical energy or radiation) and it is true that most real 

machines manage higher efficiencies. In growing organisms the 

energy that is converted to heat serves a vital purpose, as it 

allows the organism tissue to be highly ordered with regard to the 

molecules it is built from. The second law of thermodynamics 

states that energy (and matter) tends to become more evenly 

spread out across the universe: to concentrate energy (or matter) 

in one specific place, it is necessary to spread out a greater 

amount of energy (as heat) across the remainder of the universe 

(“surroundings”). Simpler organisms can achieve higher energy 

efficiencies than more complex one, but the complex organisms 

can occupy ecological niches that are not available to their 

simpler brethren. The conversion of a portion of the chemical 

energy to heat at each step in a metabolic pathway is the physical 

reason behind the pyramid of biomass observed in ecology: to 

take step in the food chain, of the estimated 124.7 Pg/a of carbon 

that is fixed by photosynthesis, 64.3 Pg/a (52%) are used for the 

metabolism of green plants [5] i.e. reconverted into carbon 

dioxide and heat. 

 

Energy in earth science aspects: 

       In geology, continental drift, mountain ranges, volcanoes, 

and earthquakes are phenomena that can be explained in terms of 

energy transformation in the Earth’s interior, while 

meteorological phenomena like wind, rain, hail, snow, 

lightening, tornadoes and hurricane are all result of energy 

transformation brought about by solar energy on the atmosphere 

of the planet Earth. 

       Sunlight may be stored as gravitational potential energy after 

it strikes the Earth, as (for example) water evaporates from 

oceans and is deposited upon mountain(where, after being 

released at a hydroelectric dam, it can be used to drive turbines 

or generators to produce electricity). Sunlight also drives many 

weather phenomena, save those generated by volcanic events. An 

example of a solar-mediated weather event in a hurricane, which 

occurs when large unstable areas of warm ocean, heated over 

month, give up some of their thermal energy suddenly to power a 

few days of violent air movement. 

       In a slower process, radioactive decay of atoms in the core of 

the earth releases heat. This thermal energy drives plate tectonics 

and may lift mountains, via orogenesis. This slow lifting 

represents a kind of gravitational potential energy storage of the 

thermal energy, which may be later released to active kinetic 

energy in landslides, after a triggering event. Earthquakes also 

release stored elastic potential energy in rocks, a store that has 

been stored as potential energy in the Earth’s gravitational field 

or elastic strain (mechanical potential energy) in rocks. Prior to 

this, they represent release of energy that has been stored in 

heavy atoms since the collapse of long-destroyed supernova stars 

created these atoms. 

 

Energy in Cosmological aspects: 

       In cosmology and astronomy the phenomena of stars, nova, 

supernova, quasars and gamma-ray bursts are the universe’s 

highest-output energy transformation of matter. All stellar 

phenomena (including solar activity) are driven by various kinds 

of energy transformation. Energy in such transformation is either 

from gravitational collapse of matter (usually molecular 

hydrogen) into various classes of astronomical objects (stars, 

black holes, etc.,) or from nuclear fusion (of lighter elements, 

primarily hydrogen). The nuclear fusion of hydrogen in the Sun 

also releases another store of potential energy which was created 

at the time of Big Bang. At that time, according to theory, space 

expanded and the universe cooled too rapidly for hydrogen to 

completely fuse into heavier elements. This meant that hydrogen 

represents a store of potential energy that can be released by 

fusion. Such fusion process is triggered by heat and pressure 

generated from gravitational collapse of hydrogen clouds when 

they produce stars, and some of the fusion energy is then 

transformed into sunlight. 

 

Bioenergetics, transformation and concept of mass 

extinction: 

       Since all the organisms are serving as food for other life 

forms at the trophic level organization, all living organisms on 

earth crust are called bio-energy. Hence, bio-energy means 

biological energy which includes bacteria, protozoa, fungus, 

algae, plants, animals etc., Bio-energy is the stored form of 

energy which was actually derived from solar energy. This bio-

energy is spread on earth crust and they are confined only to the 

biosphere. Broadly bio-energy has been classified into 

autotrophic bio-energy and dependent bio-energy. Examples of 
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autotrophic bio-energy is blue green algae, diatoms and 

photosynthesizing plants; and examples of dependent bio-energy 

is all the animals and some plants which are parasitic in nature. 

In the absence of autotrophic bio-energy, dependent bio-energy 

cannot exist on earth. In this regard, without any hesitation, it 

would be the autotrophic living organism which had originated 

first on earth. Bio-energy on earth is present in variation. The 

variation of bio-energy on planet earth is a peculiar feature in 

comparison with other planet. The diversity of bio-energy is due 

to variation in topography, climate, geography and other physio-

chemicals parameters. The bio-energy also have interaction with 

atmospheric and geo-meterological factors like soil, water, air, 

rain and sea water. All the bio-energy has the main constituent 

‘water’ and it plays a major role in buildup of bio-energy. The 

life forms on earth are nothing but concentrated complex 

biological energy entity with ‘water’ as the major constituent. 

Bio-energy also contains various inorganic chemicals and 

biochemical. One more important principle in energy 

transformation theory is bio-energy is self replicative. Self 

replication can be possible by two important principle namely 

asexual and sexual reproductions. The principle of replication is 

unique is biological system of earth. Among life form, except 

autotrophs, all have the ability to sense. Sensing of living 

organisms is possible by the presence of sense organs which are 

associated with central and accessory nervous system of complex 

biological system. The autotrophic living organisms mostly lack 

the sensing capacity and hence autotrophs are considered to be 

the main source of energy for dependent organisms. Ethically, 

for this reason, certain group of population in India feed only on 

food originated form plants (Vegetarians). Hence, nature was 

structured in such a way to maintain a balance of energy within 

the biological system. For this reason, super sized animals like 

elephants of today world, have lower reproductive potential than 

others in trophic level, as they are serving as a food (bio-energy) 

for the higher animals. In this regard, nature is a perfectly 

automated system with respect to maintenance of biodiversity 

from the time of origin of early life. Hence, nature tends to 

maintain a biological balance between organisms. However, the 

top trophic level carnivorous animals could manage to rule out 

this principle leading to concentration of bio-energy at the 

highest trophic level. During cretaceous period, the many forms 

of dinosaurs are mostly super sized with higher reproductive 

potential, which leads to concentration of bio-energy at the 

trophic level. This leads to non-sustenance and a block in the 

biogeochemical cycle, which usually leads to over suppression of 

lower level animals. If the populations of certain animal species 

were increased, nature tends to suppress the population by 

various factors like creating disease outbreak; competitions 

between organisms for share of territory, food, mate etc. 

However, dinosaurs had mange to overcome this and start 

populating earth, leading to further concentration and non-

sustanence leading imbalance of bio-energy. Hence, in order to 

sustain this huge population of dinosaurs, the autotrophs are not 

in a position to support them. In this regard, nature might have 

decided to select the dinosaur population for mass extinction. It 

is also believed that the reason for presence of super sized 

dinosaurs during cretaceous period could be the then autotrophic 

plants which flourished during those periods. The autotrophic 

plants which were present in those days were mostly non-

flowering and are fast convertor of Sun’s solar energy into bio-

mass, which might have sustained the dinosaurs to extent of 

about 165 million years. 

 

III. CONCLUSION 

       Mass extinction of dinosaurs during cretaceous period might 

have occured due to tendency of nature to change the 

environment that could maintain a sustainable dependence 

system within living organism. The other reason may be to 

conserve the under-privileged organisms which were suppressed 

by dinosaurs for many years. If a species is in a dominant 

position, naturally they could able to suppress the lower level 

species for their needs and want, but it should not be over 

exploited, as done by the dinosaurs in the past. 
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Abstract- Aluminium based composites offer high strength, 
stiffness and resistance to wear. The combination of properties 
produced on the surface makes hybrid composites attractive to a 
wide range of applications in Automotive and Aerospace 
industries. In this present study, Aluminium A356 Matrix 
Material is reinforced with different weight percentage 
(1wt%,2%wt,3%wt,4%wt) of Rice Husk Ash (RHA) and 
Titanium dioxide (Tio2) by stir casting technique. The hybrid 
composite was then tested for tensile strength and compression 
strength in Universal Testing Machine (UTM) in two cases of 
with heat treatment and without heat treatment. The test result 
showcases the improvement of the tensile and compressive 
strength of the hybrid composite material. 
 
Index Terms- Aluminum A356, RHA, TiO2, Stir Casting, Heat 
Treatment   
 

I. INTRODUCTION 
oday the whole world is in search of a material which is low 
cost, low density but at the same time should offer high 

strength. Hence Aluminium based metal matrix composite are 
the area for the research which have emerged as a class of 
materials capable of advanced structural, aerospace, automotive 
wear applications[1]. 
        Now the most of the research work is carried out to develop 
composites using various recycled wastes. Rice Husk Ash (RHA) 
is an agriculture waste by product available in plenty in villages. 

For every 1000 Kgs of paddy milled about 220 kg (22%) of husk 
is produced. When this rice husk is burnt, 25 Kgs of ash is 
generated which is rich in Silica [2-5]. 
        A356 belong to a group of hypo eutectic Al-Si alloy and has 
a wide field of application in automotive and avionics industries 
[3]. Alloy A356.0 has great elongation higher strength and 
considerably higher ductility than 356.0. Impurities less and 
hence have wide application in airframe casting, machine parts, 
truck chasses [4]. 
        Titanium dioxide, also known as titanium is the naturally 
occurring oxide of titanium. It has a wide range of applications, 
from paint to sunscreen to food coloring. 
        The aim of the process was to reinforce Tio2 and RHA in 
Aluminium A356 to enhance the mechanical properties such as 
tensile and compressive strength for with and without heat 
treatment. 

II. MATERIALS AND EXPERIMENTAL 
PREPARATION   

2.1 Matrix Material  
        For the experimental investigation Aluminium A356.0 was 
used as a matrix material whose chemical composition (in wt %) 
is listed in table 2.1. This alloy has good cast ability, mach 
inability, weld ability, heat treatable and corrosion resistance 
properties. The main chemical composition is Silica with up to 
7.5% wt% which provides greater hardness. 
 

 
Table: 2.1 Chemical Composition of the Aluminium A356 Alloy 

 
Chemical 
Compositions  

Si Fe Cu Mn Mg Zn Ti Others Aluminium 
A356 

Percentages (%) 6.5- 
7.5 

0.20 0.20 0.10 0.25-
0.45 

0.10 0.20 0.15 Remainder 

 
2.2 Reinforcement Material  
2.2.1 Rice Husk Ash (RHA) 
        Rice Husk is the outermost layer of protection encasing a 
rice grain. It is a yellowish colour and has a convex shape. It is 
slightly larger than a grain of rice with typical dimensions 4mm 
by 6mm. It is light weight, available in plenty having bulk 
density of 340kg/m3 to 400kg/m3. 

        The Ash was obtained by burning Rice Husk in a steel 
vessel. This was thoroughly washed with water to remove dust 
particles and dried at room temperature for one day. The washed 
Rice Husk Ash was then heated to 1000C for 2hrs in order to 
remove the moisture and organic matter. Lastly the RHA was 
again heated in furnace (Owen) to 5000 C for 12hrs. The 
chemical composition of RHA is listed in table 2.2. The step by 
step preparation of RHA is shown in fig 

T 
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Table: 2.2 Chemical Composition of Rice Husk Ash 
 

Chemical Compositions Sio2 Gr Cao Mgo K2o Fe3O3 
Percentages (%) 90.23 4.77 1.58 0.53 0.39 0.21 

 

 
Fig.2a 
Burning of Rice Husk 

 
Fig. 2b 
Soaking of Prepared ash in  a water 
for 1 day 

 
Fig. 2c 
Drying the Ash in room temperature 

 
Fig. 2d 
Heating rice husk ash in a Micro 
Owen for 2hr(100º) and 12hrs(500º) 

 
Fig. 2e 
Sieving this ash to get RHA particles   

 
Fig. 2f 
Prepared Rice Husk size of 55µ to 
75µ 

 
Fig. 2: Step wise Preparation of RHA 

 
2.2.2 Titanium Dioxide  
        The purpose of selecting Titanium dioxide is due its low 
density, easily blend with Aluminium Alloys to improve 
mechanical property and low cost. 
 

III. EXPERIMENTAL PROCEDURE 
3.1 Specimen Preparation  
        The synthesis of the composite material in the present study 
is carried out by stir casting technique. Figure 3.a shows the stir 
casting equipment in process. The Aluminium A356 Alloy in the 
form of ingots were placed in the Graphite Crucible and heated 
to 8500 C till the entire Alloy in crucible is melted. The 
reinforcement particles RHA and TiO2 are pre heated to 4000C 
for 2hrs before incorporating into the Graphite Crucible 
containing Aluminium A356 melt. Degassers tablet like Hexa 
Chloro Methane and 1% of Magnesium was added before 
reinforcing the TiO2 and RHA particles. Degasser reduces the 
blow holes and porosity during the cast preparartion. While 
Magnesium is added to get wet ability property for the formation 
of the composite.  
        A mechanical stainless stirrer was lowered for mixing of 
matrix and reinforcement material thorough at a speed of 600 
rpm [6]. The reinforcement of 1% wt of Tio2 and 1% wt RHA 
was added into the melt and stirred for constant speed for 15mins 

for proper mixing. Finally the combined mixture is poured into 
the mould which is preheated to 4000 C for 20mins for proper 
solidification of the molten mixture. The above steps are repeated 
for the other weight volume fraction of 2%, 3%, and 4% RHA 
and Tio2 particles and necessary post finishing operations are 
carried out for respective tests to be conducted in later stages. 
 
3.2 Heat Treatment of prepared Composite  
        Heat treatment is a combination of heating and cooling 
operation carried out on a metal or Alloy in solid state so as to 
produce a particular micro structure and hence the desired 
properties. Figure 3.b shows the casting for different varying 
reinforcement of RHA and TiO2. 
        The test specimen is heated in a micro-over at a temperature 
3500 C to improve mechanical property of proposed composite 
specimen. After this heating process specimen is subjected to a 
sudden cooling by using 4T oil and kept in room temperature for 
three days for phase stability. The same specimen is heated at a 
temperature of seven days for uniform gain distribution. This 
prepared specimen is then tested for tensile and compressive 
strength.  
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Figure 3.a 

 

 
Figure 3.b 

 

IV.  RESULT AND DISCUSSIONS  
4.1 Evaluation of Mechanical Properties   

(a) Tensile property analysis for the specimen which are 
not heat treated 

        Specimens were processed according to the ASTM The 
relation between ultimate tensile strength of the fabricated 
specimen with different weight fraction of RHA and TiO2 is 
shown in figure 4(a). From the figure it can be said that for 4% 
volume fraction of reinforcement, the ultimate tensile strength is 
highest because the maximum load is distributed among the 
reinforcement, Hence for higher volume fraction of 
reinforcement greater resistance to external load is observed. 
 

 
 

Figure: 4(a). Variation of Tensile Strength with the weight fraction of RHA and TiO2 
 

(b) Tensile property analysis for the specimen which 
heat treated 

        The standard test specimen which was heat treated was 
considered for Ultimate Tensile Strength in UTS. The 
relationship between fabricated heat treated specimen with 

different weight fractions of RHA and Tio2 is shown in Figure 
4(b). The ultimate Tensile strength increases with increases in 
volume weight fraction of reinforcement.  
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Figure: 4(b). Variation of Tensile Strength with the weight fraction of RHA and TiO2 
 
 
 
4.2 Evaluation of Compressive Strength 

(a) Compressive property analysis for the specimen 
which are not heat treated 

        The variation of compressive strength with the addition of 
rice husk ash and TiO2 is shown in the fig. 4(c). The compressive 
strength increases with the increase in the addition of 
reinforcement and is at highest for 4%wt RHA and 4%wt TiO2 
specimen combination. 
 

 
Figure: 4(c). Variation of Compression Strength with weight fraction of RHA and TiO 

 
 

(b) Compressive property analysis for the specimen 
which are heat treated 

        The variation of compressive strength with the addition of 
rice husk ash and TiO2 is shown in the fig. 4(d). The linearity of 

the graph suggests that the heat treated specimen subjected to the 
compression test results in the improvement of the compressive 
strength. It might be due to the uniform grain distribution on the 
surface of the specimen prepared.   
                                           

 
Figure: 4(d). Variation of Compression Strength with weight fraction of RHA and TiO2 
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V. CONCLUSION  
 The conclusions drawn from the present study are 
discussed below 

 A low cost agricultural waste in the form of Rice Husk 
Ash (RHA) and Titanium Di-oxide was successfully 
reinforced with Aluminium A256 alloy by stir casting 
technique to form a hybrid composite. 

 As RHA is available in plenty, it can be utilized as an 
reinforcement with Aluminium alloy. 

 The weight fraction of reinforcement increases the 
tensile property for the specimen with and without heat 
treatment due to surface resistance and elongation 
property of the reinforcement. 

 The compression strength is increased linearly as shown 
in the fig. 4(c) and 4(d). This may be due to the 
hardening of the base alloy by RHA and TiO2. 

 Heat treatment incorporation to the composite plays a 
significant role in the improvement of the mechanical 
properties of the specimen prepared. 
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Abstract- Share price index is constructed as a guide for 
investors to monitor the movement of the company shares as 
investment portfolio. Macroeconomic variables and the level of 
risks need to be identified to produce the best and most profitable 
portfolio. This research aims to build an index specific topalm 
plantation subsector calledPalm Price Share Index (IHSS). The 
index was arranged using Market Value Weighted Average 
method, with 12 palmcompanies in Indonesia as the sample, 
within the period between 2010-2015. The risk was calculated by 
measuring the volatility using ARCH/GARCH. Macroeconomic 
variables such as interest rates, inflation, Food IPI,exchange rate 
to USD, and Global CPO against IHSS volatility using multiple 
regression to make it easier to analyze the movement of part or 
all IHSS. The result of the research shows that palm stock is 
quite risky because of its high volatility, and all the five 
macroeconomic variables aresignificantly influential to the 
movement of IHSS. 
 
Index Terms- Price share index, volatility, Market Value 
Weighted Average Index ,Linear regression, macroeconomic, 
CPO Global Price 
 

I. INTRODUCTION 
ndonesia has great potential to take part in the capital market, 
but then the Financial Services Authority (OJK) in 2014 

reported the level of community involvement was pretty small, 
only 0.27% of the whole Indonesia's middle-class society. This 
value is considered low if compared with neighboring countries, 
such as Malaysia and Singapore with 12% and 60% community 
involvement respectively (Bapepam-LK 2011). Statistical data 
on the development of trade stocksin 2015 issued by OJK as seen 
in Table 1 describes the Property and Real Estate sector was the 
most heavily traded by 19%, while the agriculture sector is only 
7%. Then,palm stockwas dominating the price share index, with 
5.6% of the total shares of the agricultural sector. 
Thisinformation suggests low interest in investing in the 
agricultural sector despite its high potential. 
        Palm plantation is a subsector in the agricultural business. 
Palm is one of the agricultural commodities relied upon by 
Indonesia. Indonesia is the country's largest Crude Palm Oil 
(CPO) producer in the world. In 2006 the production of CPO 
Indonesia reached 16.6 million tonnes, while Malaysia was only 
yielding 15.29 million tons. Since 2006, Indonesia managed to 

surpass Malaysia with respective share of 44.43% and 40.9% 
towards production of CPO in the world. 
        Efforts to attract community to invest can be through 
improved literacy related to available options in the capital 
markets. People's interest in investing in the capital markets 
cannot be separated from the expectations towards the 
earningswhich to be obtained and the risks inherent in the 
existing instruments. Share price index reflects the movement of 
stock prices. Frensidy (2006) mentions that intuitively, most 
stocks move in line with the movement of the index. 
        The study aims to formulate a guide for investors to invest 
in palm plantation industry, to assist them in taking decision to 
enter or exit from the sector. There are currently 9 sectoral 
indices issued by IDX (Indonesia Stock Exchange), namely 
Agriculture, Mining, Basic Industry, Various Industry, 
Consumption, Property & Real Estate, Infrastructure, Finance, 
and Trade. 
        Results of the study on market capitalization of 13 issuers of 
palm shares in Table 1 shows Herfindahl Index of 0.16 or less 
than 1, meaning that market capitalization in the palm industry is 
not concentrated. Several economic events bring a very great 
influence on the entire industry and the associated companies so 
that these factors are worth considering before analyzing the 
industry. Some previous studies suggest that macroeconomic 
variables such as GDP, inflation, interest rates on SBI, industrial 
production index, exchange rate of rupiah have an influence on 
the movement of share prices. Kewal (2012) in his research 
found that the only variables that influence Exchange rates 
against IHSG, while Lawrence (2012) reveals exchange rates, 
SBI, inflation, money supply, and CPO global prices jointly have 
an effect on IHSG. 
        Palm plantation is a subsector in the agricultural business. 
Palm is one of the agricultural commodities relied upon by 
Indonesia. Indonesia is the country's largest CPO producer in the 
world. In 2006 the production of CPO Indonesia yielded 16.6 
million tonnes, while Malaysia only produced 15.29 million tons. 
Since 2006, Indonesia managed to surpass Malaysia with share 
of 44.43% and 40.9% respectively towards CPO production in 
the world. 
        Efforts to attract the society in making investment can be 
done through improved literacy related to available options in the 
capital markets. Their interest in investing in the capital markets 
cannot be separated from the expectations towards the earnings 
to be obtained for the risks inherent in the existing instruments. 
Share price index reflects the movement of share prices. Frensidy 
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(2006) mentions that intuitively, most stocks are volatile, 
according to the movement of the index. 
        The study aims to formulate a guide for investors to invest 
in oil palm plantation industry and to ease them in taking the 
decision to enter or exit from the sector. There are currently 9 
sectoral indices issued by IDX (Indonesia Stock Exchange), 
namely Agriculture, Mining, Basic Industry, Various Industries, 
Consumption, Property &Real Estate, Infrastructure, Finance, 
and Trade. 
        Moreover, volatility index is another thing to concern as it 
reflects the risk of investing in the palm stock market to produce 
the best portfolio. In the research of Kartika (2010), 
understanding volatility of the share price is beneficial in making 
portfolio, risk management and the establishment of prices, as 
investors generally pursue maximum return with minimum risk. 
 

II. RESEARCH METHODS 
        The objects of the research were all palm companies listed 
and active in IDX within the 2010-2015 period, namely 12 
issuers. The macroeconomic variables did have influence on 
palmshare price; they were Gross Domestic Product (GDP), 
Industrial Food Production Index (IPI), inflation, interest rates on 
SBI and the rupiah exchange rate against US dollar. 
 
Determining Palm Share Price Index  
        In the handbook of share price index in the Indonesia’s 
Stock Exchange (2010), the basic formula to determine the value 
of the index is: 

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 =  
𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝐼𝐼𝑀𝑀 𝑣𝑣𝑀𝑀𝑣𝑣𝑣𝑣𝐼𝐼
𝐵𝐵𝑀𝑀𝐵𝐵𝐵𝐵𝐵𝐵 𝑣𝑣𝑀𝑀𝑣𝑣𝑣𝑣𝐼𝐼 

 𝐼𝐼 100 
 
        Market value is the cumulative number of shares recorded 
(which is used for calculating the index) multiplied by the market 
price. Market value is also called market capitalization. The 
formula for calculating market value is given below: 

Market Value =  �𝑝𝑝𝐵𝐵 𝑞𝑞𝐵𝐵
𝐼𝐼

𝐵𝐵  = 1

 

where: 
Pi   = closing price (the current price) for the i 
issuer 
Qi   = number of shares used for calculating the 
index (number of shares recorded) for i issuer  

N   = number of issuers listed on IDX (the number 
of issuers used for calculating the index) 
 
Determining ARCH/GARCH Model 
        After finding the best AR/MA/ARMA/ARIMA, the next 
phase was to combine the model with ARCH/GARCH model. It 
was carried out with trial and error, by making experiment with 
ARCH (1) to GARCH (p, q). The model giving the smallest 
value of AIC and SIC was decided as the best. 
 
Analysis on Influence of Macroeconomic Variables 
        Data analysis technique used to answer the research 
problem and to test the hypotheses was multiple regression. This 
study was substantially to test the impact of macro changes on 
the volatility of IHSS, so that the model to be used was in the 
form of the Natural Logarithm. The regression model can be 
formulated as follows: 
 
Volatility of IHSSt = β0 + β1IPIt+ β2Inf t + β3SBI t+ β4 Kurs t+ 
β5 CPOt +u 
 
Description: 
IHSS   = Palm Share Price Index 
β1   = Regression Coefficient, β1> 0, β2< 0, β3< 0, 
β4< 0, β5> 0 
IPI   = Industrial Production Index 
Inf   = Inflation rate 
SBI   = Interest rate 
Kurs   = Inflation rate (Rp/ US$) 
CPO  = CPO price 
u   = error 
t   = Period of time 
 

III. RESULTS AND DISCUSSION 
Data Analysis Results 
        IHSG graph displays a significant rise yearly from 2,533 
level in January 2010 to be 5,516 in April 2015, as shown in 
Figure 1; unfortunately, the IHSS shows conversely. This 
indicates that shares in palm do not contribute significantly in 
enhancing investment climate in Indonesia. 
 
 

 

 
Figure 1: Palm Share Price Index vs IHSG 
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        Based on observations during the draft, almost all the 
issuers of IHSS experienced decline in share price. The decline 
in the share prices allegedly occurred because of the weakening 
CPO global price in the period. The CPO price in December 
2010 was recorded at the lowest rate by $ 41.12after previously 
reaching above $100 in March 2011. The fall of the price of 
commodities led to decreased sales revenue. This was indicated 
as the cause of fall in palm share price. 
These different patterns might be interpreted that IHSS would 
further much precisely describe the condition of the issuers in 
plam industry and become additional information which benefits 
investors. 
 
Estimation of IHSS Volatility 
        A suitable model for forecasting IHSS is univariate ARIMA 
(1, 1, 2). The model has a significant value of coefficient 
parameter because the probability is smaller than 5% alpha. 
Based on the results of Modified Box-Pierce (Ljung-Box) test of 
Chi-Square statistics, p-value is greater than 5% alpha, and thus 
H0 is accepted and the model fits to forecast IHSS. The ARCH 
equation (1) is given below. 
 
Var(ei) = 138.1059 + 0.854346 RESID(-1)^2 
 
        The equation above effectively determines the value of 
volatility. The volatility index shows 0.86, meaning the volatility 

is persistently high because of lower possibility to decline, so it 
keeps fluctuating. Therefore, with such indicators, the shares 
issued tend to be regulated by the speculator together with frenzy 
investors in influencing share prices. By understanding the 
volatility, investors will be able to profit through capital gains or 
dividends from the company. This certainly results in quite big 
risk because the law of economy says “high risk high return, low 
risk low return”. Hence, investors will always face risks and 
uncertainties. 
        The result of this research shares something in common 
with Kartika (2010)’s findings, that both price indices, IHSG and 
KLCI, equally produce only ARCH effect. It means at both stock 
indices, the share price movements are only affected by the 
current share price volatility without being influenced by the 
movement of the previous share price. 
 
The Influence of Macroeconomic Variables 
        The results of classic assumption test performed on the 
regression equation explain that the equation is viable as a 
mathematical equation because it does not contain problems of 
multicolinearity, heteroscedasticity, and autocorrelation. The 
regression equation can then be analyzed by looking at the value 
and sign of the coefficient. Meanwhile to test the 
hypotheses,both T-test and F-test are eligible to use. 
 

 
Table 1. Result of Regression Analysis 

 
Variable Coefficient Std. Error t-Statistic Prob. VIF Description 
SBI -0.9697 0.2966 -3.2694 0.0011 3.443 Significant 
CPO 0.0027 0.0010 2.7571 0.0058 3.393 Significant 
INFLASI 1.1219 0.1498 7.4881 0.0000 1.582 Significant 
IPI 0.0571 0.0117 4.8829 0.0000 1.385 Significant 
KURSUSD 0.0002 0.0000 53.7795 0.0000 6.798 Significant 
VOLATIL(-1) 0.6456 0.0189 34.1944 0.0000 1.265 Significant 
C -7.2317 2.3949 -3.0196 0.0025   
R-squared 0.3730 
Adjusted R-squared 0.2450 
F-statistic 2.9146 
Prob(F-statistic) 0.0061 
Durbin-Watson stat 1.7994 

From the estimations, the regression equation can be made into: 
 
        Volatil IHSS = -7.2317 - 0.9697 BIRATE + 0.0027 CPO 
+1.1219INFLASI  + 0.0571 IPI + 0.0002 KURSUSD. The 
regression model can explain the factors which are significantly 
influential; R-squared of 0.3730 shows 37.30% of change in 
IHSS can be explained by variation of the five variables, while 
the rest 62.7% is explained by other factors. 
        H1,1 : IPI, inflation, exchange rate, CPO global 
price, and SBI interest rate together exerta significant influence 
towards IHSS volatility. 
        H2,1 :IPIhas a positive and significant influence on 
IHSS volatility. 
        H3,1 : Inflation shows a positive and significant 
influence on IHSS volatility. 

        H4,1 : SBI interest rate does not affect positively and 
significantly to IHSS volatility. 
        H5,1 : Exchange rate brings a positive and 
significant influence on IHSS volatility. 
        H6,1 : CPO global price affects positively and 
significantly to IHSS volatility. 
 
Hypothesis 1: H1is accepted, IPI, inflation, exchange rate, 
CPO global price, and SBI interest rates together exert a 
significant influence towards IHSS volatility. 
        From the significance probability of F count, the influence 
of free variables namely IPI, Inflation, USD Exchange Rate, SBI, 
and CPO GLobal Price against Volatility of IHSS is smaller than 
F 0.05 probability. In other words, the first hypothesis, namely 
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the free variables together provide a significant effect on the 
volatility of IHSS. 
 
Hypothesis 2: H1 is accepted, IPI food has a positive and 
significant influence on IHSS volatility. 
        The influence of IPI food against the volatility of IHSS is 
influential and significant by 0.057. The significance of IPI 
variable on IHSS volatility is probably because of the relevance 
of data on the palm sector. According to the IPI Food data in 
industrial classification, the value added of the raw material from 
thepalm sector in particular CPO for food industry is pretty 
much. This is due to numerous food ingredients which use CPO 
as raw material in the production process. This implies the 
influence of palm industry on food industry. 
        Besides, the industries that dominate IPI and boost the 
industry growth are chemical industry and chemical goods; radio, 
television and communication industry; machinery and 
equipment industry; and food and beverage industry. However, 
those could not determine movement in palm share price. Such 
finding is in line with the research of Chen, et al (1986) who 
found the industry production significantly influences the return 
of the stock market in America, while Buyuksalvarci (2010) 
figures out a significant effect of industry production on Turkey's 
stock market. 
  
Hypothesis 3: H1 is accepted, Inflation shows a positive and 
significant influence on IHSS volatility. 
        The value and sign of inflation coefficient are 1.129, which 
means any change to one percent on inflation will lead to the 
opposite change in IHSS volatility by 1.129 percent. As seen on 
thesignificance probability, the influence of inflation onIHSS 
volatility by 1.129 with probability value of 0.000 is smaller than 
5% alpha; in other words, the null hypothesis rejects the third 
hypothesis, orinflation has no significant effect to IHSS. 
        Significance of inflation on the IHSS is possible because of 
the relevance of the data on the palm sector. Sari (2012) 
mentions the biggest contributor of inflation in 2010 was the 
food commodity which reached 3.5 percent. So are the 
conditions in the previous year, namely in 2008 and in 2009, as 
the food commodities remainedthe biggest contributor of 
increasing inflation. Palm oil as part of household 
commoditiescontributes greatly to the inflation rate. The 
possibility causes the inflation to have an effect on IHSS. At the 
same time, the increase in price that is mostly due to the rising 
food commodity prices would bring impact to palm share price. 
        The statement is supported by the research by Sitorus 
(2004) who found a significant effect of inflation on BUMI share 
price;Adinda (2007) identifiesinflation affects significantly to 
return on shares of Non Agriculture sector, and; Thobarry (2009) 
observes inflation affects significantly to property stock price 
index. 
 
Hypothesis 4:H1 is accepted, SBI interest rate does not affect 
positively and significantly to IHSS volatility. 
        Value and sign of the coefficient of SBI interest rate are -
0.9697, which means any changes to one percent on SBI interest 
rate will cause the opposite change in IHSS by 0.9697 per cent. 
As observed from the significance probability level, the influence 
of SBI interest rate on IHSS is 0.0000, smaller than 5% alpha. 

Hence, the fourth hypothesis, is accepted. The significant 
influence of SBI interest rate on IHSS volatility suggests that this 
variable can be an indicator to consider when making investment 
in palm shares. SBI interest rate might be usefulto compare 
between return from share and return from other types of 
investment Instruments, such as savings or bank deposits. When 
the SBI interest rate is higher, investors will be more attractedin 
taking profits on deposits or bank deposits compared to shares as 
well. These results are consistent with research by Ardiansyah 
(2005) who found the SBI interest rate influences the 
performance of pharmaceutical stocks, while Buyuksalvarci 
(2010) identifiesthe interest rate affects Turkey's stock market 
return. 
 
Hypothesis 5: H1 is accepted, Exchange rate brings a positive 
and significant influence on IHSS volatility. 
        The value and sign of exchange rate coefficient are0.0002, 
which means any change to one per cent in the exchange rate will 
lead to change in IHSS volatility by 0.0002 per cent. From the 
significance probability, the influence of exchange rate on IHSS 
by 0.0000 is smaller than 5% alpha; in other words, the fifth 
hypothesis, is accepted. 
        The significant influence of exchange rate on IHSS 
volatility might denoteinvestment condition in palm shares. 
When the exchange rate of Rupiah against US Dollar seems 
stronger, investors will sell their shares and buy more dollars. As 
a result, the share price will decline. Then, when the exchange 
rate of Rupiah against US. Dollar is weakening, it will invite 
foreign investors to buy shares. These results are in line with the 
research by Ibrahim and Aziz (2003) who reveals exchange rates 
bring a negative effect on Malaysia's stock market; Sitorus 
(2004) found the negative effect of exchange rate on stock return 
significantly to BUMI and MEDC, and; Buyuksalvarci (2010) 
investigated asignificant negative effect of exchange rate to 
return on Turkey's stock market. 
 
Hypothesis 6: H1 is accepted, CPO global price affects 
positively and significantly to IHSS volatility. 
        The value and sign of thecoefficient of CPO global priceare 
0.0027, indicating that any changes to one percent in CPO global 
price will lead to change on the volatility of IHSS by 0.0027 per 
cent with the same sign. Thesignificance probability has shown 
that CPO global priceon IHSS volatility by 0.0000 is smaller 
than 5% alpha. Hence, we could say that CPO global 
pricesignificantly impacts IHSS. 
        The significant effect ofCPO global price on IHSS volatility 
might be helpful in analyzing the investment climate in palm 
share price. When theCPO global price surges up, investors will 
be willing to invest in palm share price. Also, when the CPO 
global price is declining, investors tend to reduce their shares in 
palm. CPO is eventually part of palm companies production. 
When the CPO global price arises, the earnings ofCPO producers 
will be growing, and thus the emitten inpalm share will react by 
increasing the price. This finding is in line with the statement of 
Prasetiono (2010) that the price hikes would carry advantage, as 
the decrease in oil production in Indonesia will be covered with 
the oil increasing CPO global price, and thus gas sector still 
remains the mainstay of the govenment for securing the state 
budget. The same research result is demonstrated by Jayadin 
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(2011) who found that the energy sector has a positive 
relationship with CPO global price, in contrast to other sectors 
such as banking, retail, and transportation that have a negative 
relationship with CPO global price. 
 

IV. MANAGERIAL IMPLICATIONS 
1 Investments in the stock market are likely to have a high 

risk given the characteristics of the stock instruments is 
very volatile and difficult to predict. Palmshare price 
index (IHSS)and the volatilitysupplies additional 
information for conservative investors to suppress the 
minimum possible risks to bear. The more information 
available would further facilitate investors in decision-
making. Investors can make the information as a guide 
in constructing a portfolio. 

2 The fact that IHSS moves at the opposite direction 
withIHSGmay indicate that IHSS can give a more 
accurate guide to investors who choose to invest 
inpalmshares. IHSG solely is not enough to describe the 
specific market conditions; with the presence of IHSS, 
investors can more easily read the movement of palm 
share price. 

3 Investors should observe the movement of CPO global 
price. CPO is an important commodity in the food 
industry at both national and international scale. 
Declining prices of global CPO by 2015 up to Rp 
558/Kg as the impact of declining demand for 
petroleum, encouraged the decline in IHSS. However, 
when the CPO global price was relatively higher in 
2010, IHSS also experienced an increase. The indication 
of the declining CPO global pricewill lead to a decrease 
in IHSS, and vice versa. 

4 Investors should consider the macro factors i.e monthly 
SBI interest rate. In April 2013, SBI interest rate was at 
the level of 5.75 per cent in January and reached 7.5 
percent in November 2013, or an average of 6.52 
percent by 2013. IHSS touched the highest level in 
2013, namely at 163 on December 2013 despite 
previously reached the lowest level in January 2013. In 
2013,monthly SBI interest rates reached anaverage of 
5.77 percent, while IHSS was at172 averagely, 
considered an increase compared to the average of the 
previous month. On the other hand, IHSS experienced 
decline in the level of 118 in 2015, while SBI interest 
rate was climbing and reached the level of 7.5 percent. 
High SBI interest rate will be answered by lower IHSS 
and vice versa. 

5 Investors are supposed to observe the movement of the 
exchange rate. The weakened exchange rate from the 
beginning to the end of 2015 caused IHSS to decline 
quite significantly to an average of 116, with the 
monthly average at 158 in 2014. Moreover, the stronger 
exchange rate by 2012 and 2010 caused IHSS to 
increase. Indication of the weakening of Rupiah 
exchange rate against US Dollar will cause a decrease in 
IHSS, and vice versa. 

 

V. CONCLUSION 
        This index has been built on the basis that there is no 
company that dominates, indicated from the number of 
Herfindahl Index < 1. The IHSS indicatesissuers in palm 
subsector are not the driving forceof IHSG because 
thecapitalization value is not big, as the shares move tothe 
opposite direction of IHSG. Investment in palm shares have quite 
high risks, that is clear from the persistent volatility of the index. 
Macroeconomic variables, namely food industry production 
index, inflation, SBI interest rate, exchange rate, CPO global 
price partially or jointly affect the volatility of IHSS. 
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Abstract- At present congestion in local and wide area 
networking protocols has become a major issue in computer 
networking. Due to this issue in congestion in computer 
networking there is a large number of negative outcomes. One of 
the most major negative outcomes have been the increased 
number of dropped data packets. Solely because of this reason, 
another number of issues come to life, such as since the sender 
buffer needs to keep the segments, until it receives an 
acknowledgement from the receiver. The receiver buffer needs to 
keep the segments, until the error checking is over, both these 
buffers tend to get overloaded and due to the overloading of 
these buffers the data packet congestion goes even higher. The 
research paper “TCP Congestion Control Scheme for Wireless 
Networks based on TCP Reserved Field and SNR Ratio” by 
Youssef Bassil (2012) proposes a new method to reduce these 
buffer overloads using the Transmission Control Protocol header 
reserved bits and reduce the congestion when transferring data 
packets. This research paper is based on the above mentioned 
research paper. This research focuses on using that method with 
the added ability to convey the type of the data which the data 
packet is carrying. Since some data types transfer important, time 
sensitive data and while the others carry data which are not as 
important and time sensitive, it would be valuable if there was a 
way to transmit the important and time sensitive data before the 
less important and less time sensitive data. The above mentioned 
research has a method to determine if a link is a wired link or a 
wireless link, this is important since research and as real life 
experience would agree that the wired links are more reliable and 
tends to drop a far low number of packets than wireless links. 
This research provides a method to transmit the important and 
time sensitive data through links with a wired connection rather 
than a wireless connection, first using the reserved bits of the 
transmission control protocol header. Using this new method, it 
would be easier to send important time sensitive data earlier than 
before. Though there is the possibility of less important and less 
time sensitive data been delivered consuming a little bit more 
time. 
 
Index Terms- Transmission Control Protocol Header Reserved 
Bits, Congestion Control, Wired networking links, Receiver 
buffer, Sender buffer 
 

I. INTRODUCTION 
He internet changed the view of the world of 
communications and computer. The invention of the 

telegraph, telephone, radio and the computer paved way for this 
unprecedented integration of capabilities. The internet was an 

anomaly with a world-wide broadcasting capability, an organism 
for information distribution and as a way for association, 
communication and interaction among humans and their 
computers regardless of their geographical location. The internet 
embodies one of the most fruitful examples of nonstop 
investment and obligation to research and development of the 
information infrastructure. Starting with the primary research in 
packet switching, the government, industry and academia have 
joined hands to evolve and deploy this exciting new technology. 
The original Advanced Research Projects Agency Network 
(ARPANET), was the early stage of packet switching networks 
and the very first network that implemented the protocol 
Transmission Control Protocol/Internet Protocol (TCP/IP) which 
was a networking protocol, became the internet. Internet was 
built on the idea that there would be numerous independent 
networks of relatively random design, beginning with the 
ARPANET as the original packet switching network, but quite 
soon to include packet satellite networks, ground-based packet 
transmitting radio networks and many other networks. The 
Internet as we now know it personifies a key underlying 
technical idea, explicitly that of an open architecture of 
networking. In this method, the choice of any specific network 
technology was not governed by a particular network architecture 
but rather be free of a provider and made to work and cooperate 
with the many other networks using a meta-level 
"Internetworking Architecture". The idea of an open-architecture 
of networking was first introduced by Kahn shortly after having 
arrived at The Defense Advanced Research Projects Agency 
(DARPA) in 1972. This work was initially part of the packet 
radio program, but later it became a separate program in its own 
right. During that period, the program was known and called 
"Internetting". The most crucial part in making the packet radio 
system work was a dependable end-end protocol that has the 
ability to preserve active communication in the event of jamming 
and other similar radio interference, or withstand intermittent 
blackout caused by being inside a tunnel or maybe blocked out 
by the interference of local terrain. Kahn first contemplated 
developing a new protocol local only to a packet radio network, 
and since that would evade having to deal with the gathering of 
different operating systems, and continuing to use NetWare Core 
Protocol (NCP). 
       Nevertheless, NCP did not have the ability to address both 
networks and machines further downstream than a destination 
Interface Message Processor (IMP) on the ARPANET and that 
some change to NCP might also be required. (The hypothesis on 
which this was based on was that ARPANET was not a variable 
in this respect). NCP depended on ARPANET to provide end-to-
end availability and reliability. If any packets were lost or 
dropped, the protocol (and likely any applications it was 
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supported) would come to a relentless halt. In this system NCP 
did not have end-end host error control, since ARPANET was to 
become the only network in existence and it would become so 
reliable that error control would not be required on the part of the 
hosts. Thus, Kahn decided to advance a new version of the 
protocol which could and would meet the needs of an open-
architecture network atmosphere. This protocol would ultimately 
be called the TCP/IP. While NCP have a habit of acting like a 
device driver, the new protocol would act more like a 
communications protocol.  
 
TCP/IP operated under four major rules: 

• “Each distinct network would have to stand on its own 
and no internal changes could be required to any such 
network to connect it to the Internet; 

• Communications would be on a best effort basis. If a 
packet didn't make it to the final destination, it would 
shortly be retransmitted from the source; 

• Black boxes would be used to connect the networks; 
these would later be called gateways and routers. There 
would be no information retained by the gateways about 
the individual flows of packets passing through them, 
thereby keeping them simple and avoiding complicated 
adaptation and recovery from various failure modes; 

• There would be no global control at the operations 
level” 

       In the spring of 1973, after he began the internetting 
struggle, he approached Vint Cerf (who was at Stanford during 
that time) to work with him on a thorough design of the protocol. 
Cerf was closely involved in the novel NCP design and advance 
and already possessed the knowledge about interfacing to 
existing operating systems. Together with Kahn's architectural 
style to the communications part and with Cerf's NCP 
experience, they worked together to spell out the facts of what 
turn out to be TCP/IP [10]. 
 

II. BACKGROUND AND RELATED WORK 
       In the research paper “TCP Congestion Control Scheme for 
Wireless Networks based on TCP Reserved Field and SNR 
Ratio” Youssef Basil came up with a research to control scheme 
for wireless networks based TCP reserved field and SNR ratio. 
The research is based on some aspects such as solving the 
performance problems over wireless networks. Furthermore, it 
allows the TCP protocol to distinguish between transmission 
timeouts due to errors. For the identification of the type of 
communication it uses the TCP reserved field. Youssef basil has 
introduced a SNR ratio to determine the reliability of the link 
through this it can take better decisions about the packet burst. 
This research paper is more similar work done as per the 
proposed research. Considering the above mentioned facts the 
research group add more functions to the proposed research such 
as the proposed research is based on a wired connection because 
through wireless networks it drops more packets. Moreover, the 
proposed research consists of identifying the most important 
messages to send first rather than sending less important message 
[1]. 

       The research paper “Analysis of TCP Flags in Congested 
Network” mainly focuses on control flags of the TCP/IP header 
and this research was developed to implement HTTP header 
using two or three TCP/IP flags combining together. The 
research group mainly got Acknowledgement (ACK), Finish 
(FIN) and Urgent (URG) flags. Using these flags combining 
them together they hoped to build more secure and efficient 
HTTP header. The research team named that flags using first 
letters of flags such as, (FRA) FIN, RST and ACK. The proposed 
research is similar to the above mentioned methodology but the 
system that the group proposed is for the TCP/IP header by using 
the above mentioned flags in order to access it more effective 
and secure manner [2]. 
       The research paper “Priority based Congestion Control 
Mechanism in Multipath Wireless Sensor Network” states that 
priority based Congestion Control Mechanism was proposed 
two-bits binary notification flag to notify the congested network 
status for implicit congestion detection. Congested network 
status, the research group propose a priority based rate 
adjustment technique for controlling congestion in link level. 
Congested packet will be distributed equally to the child node to 
avoid packet loss and transition delays based on a technique. The 
above mentioned techniques only apply for wireless networks. 
The proposed research mainly focused on both of wired and 
wireless networks [3].   
       The research paper “The Addition of Explicit Congestion 
Notification (ECN) to IP” describes about the tcp’s use is to 
indicate the congestion of the packet drops. TCP’s avoidance 
algorithms and congestion control are based on the idea that the 
network is a black-box.  The   state of congestion is determined 
by end   systems visualize for the network state, by increasing the   
load on the network until the network becomes congested and a   
packet is lost.  Treating the network as a "black-box" and treating   
loss as an indication of congestion in the network is appropriate 
for   pure best-effort data carried by TCP, with little or no 
sensitivity   to delay or loss of individual packets. These 
techniques are not   to help applications that are sensitive to the 
delay   or loss of one or more individual packets.  Exclusive 
traffic such   as web browsing, telnet, and transfer of audio and 
video data can be   sensitive to packet loss (specially using UDP 
protocol) or to the increase level of the   packet caused by the 
need to retransmit the packet after a loss. Since TCP find out the 
exact congestion window to use by   often increasing the window 
size until it realizes a dropped   packet, this causes the queues at 
the bottleneck router to build up.   With most packets at the 
router that are not sensitive   to the load placed by each 
individual flow, this means that some of the packets of level -
sensitive   flows may be dropped. In order to this, such drop 
policies motivate to synchronization of loss across multiple 
flows. Active queue management mechanisms detect congestion 
of the queue   overflows, and provide an indication of the 
congestion to the end to end   nodes. Since active management 
queue can decrease unwanted queuing   delay for all traffic 
sharing of that queue. Active queue   management decrease some 
of the bad properties of dropping on queue overflow, where the 
unwanted synchronization of loss over multiple flows.  More 
importantly, active queue management means that   transport 
protocols with mechanisms for control do not have to base on 
buffer overflow as the only indication of congestion [4]. 
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       The research paper “IP Authentication Header” states that IP 
Authentication Header (AH) is used to provide connectionless 
integrity and data origin authentication for IP datagrams and to 
provide protection against   replays.  Security Association is 
stabilized when optional service may be selected by the receiver.  
(The   protocol default requires the sender to increment the 
sequence number   used for anti-replay, but the service is 
effective only if the   receiver checks the sequence number. 
Authentication header provides authentication for IP header as 
possible, as well as for the next protocol data.   Headers not be 
predictable by the sender and some IP header   fields may change 
in transit and the value of these fields changes when the   packet 
arrives at the receiver.   The values of such fields would not be 
authorized since the   protection provided to the IP header by 
authentication header. The protocol header (IPv4, IPv6, or IPv6 
Extension) showing the authentication header will contain the 
value 51 in its Protocol (IPv4) or Next Header. IP fragmentation 
occurs after authentication header processing within an   IPsec 
implementation.  Thus, transport mode authentic header is 
applied only to IP datagrams.  An IPv4 packet to which AH   has 
been applied may itself be fragmented by routers route, and   
such fragments must be reassembled prior to AH processing at a 
receiver [5]. 
       The research paper “TCP Extensions for Multipath 
Operation with Multiple Addresses” articulates that TCP/IP 
communication is currently limited to a single path connection, 
since multiple paths exist between peers.  The   parallel use of 
these multiple paths for a TCP/IP session would develop 
resource usage within the network and, since develop user   
experience through higher throughput to   network failure. 
Multipath TCP provides the ability to use multiple   paths 
between peers.  This paper presents a set of extensions to   
traditional TCP to support multipath operation.  The protocol 
provides the same type of service to applications as TCP, and it 
provides the components important to establish   and use multiple 
TCP flows across potentially disjoint paths. Multipath TCP 
(MPTCP) is a set of extensions to regular TCP to   provide a 
Multipath service, which provides a transport   connection to 
operate across multiple paths simultaneously.  This   paper 
summarize the protocol changes required to add multipath   
capability to TCP, specially which are for signaling and setting 
up   multiple paths, controlling the sub flows, reassembly of   
data, and termination of sessions.  This is not  only information   
needed to create a Multipath TCP implementation, since   This  
paper  is combined with three others such as   Architecture , 
which explains the motivations behind Multipath    ,Congestion 
control  which presents a safe congestion control      algorithm 
for coupling the behavior of the multiple paths in order      to "do 
no harm" to other network users and third describes  Application 
considerations which  discusses what impact will     have on 
applications, what applications will want to do with it , and as a 
consequence of these factors, what API extensions an application 
implementation should present [6]. 
       In the research paper “Reducing congestion using the TCP 
Header and file type identification” the method is provided for 
sending data from a data source executing a network protocol 
such as the TCP/IP protocol stack, which includes process for 
generating headers for packets according to the network protocol. 
The method incorporates sending such information on a system 

through a keen system interface. The network protocol defines a 
datagram in the information source, including creating a header 
format and supplying an information payload. The datagram is 
supplied to the network interface. At the network interface, a 
plurality of packets of data are generated from the datagram. The 
majority of bundles incorporate separate headers, such as TCP/IP 
headers, based on the header template, and include particular 
portions of the information payload. The network interface 
supports packets having a pre-specified length, and the 
information payload is more noteworthy than the pre-determined 
length, such as two to forty times larger or more. Thus, the 
higher layer information payload is more noteworthy than the 
pre-determined length, which is automatically portioned at the 
system interface layer, rather than at the TCP layer [7].For many 
years the Internet Assigned Numbers Power (IANA) has 
designated parameter values for fields in conventions which have 
been made or are kept up by the Web Engineering Task Force 
(IETF). Beginning a couple of years prior, the IETF started to 
give the IANA with direction to the task of parameters for fields 
in newly developed protocols. Unfortunately, this type of 
guidance was not consistently accommodated the fields in 
conventions created before 1998. This memo attempts to codify 
existing IANA practice used in the task of parameters in the 
particular instance of some of these protocols.  It is expected that 
additional reminders will be produced later on to classify existing 
practice in other cases [8]. When experimenting with or 
extending conventions, it is regularly important to utilize some 
kind of convention number or constant in order to actually test or 
experiment with the new capacity, notwithstanding when testing 
in a shut domain. This document reserves some ranges of 
numbers for experimentation purposes in particular conventions 
where the need to bolster experimentation has been recognized, 
and it describes the numbers that have as of now been held by 
different archives [9]. 
 

III. OUR APPROACH 
A. Aim 

       The aim of this research paper is to give out a new concept 
to reduce data packet traffic using the reserved bits and the flags 
of the Transmission Control Protocol (TCP) header. 

B. Research Question 
• The main research question that is addressed 

by this research paper is the congestion in 
Transmission Control Protocol Internet 
Protocol (TCP/IP). 

• Sub research question that is addressed by this 
research paper is if it is possible and feasible to 
append the TCP header. 

C. Objectives 
       The main objective of this research paper is to give out a 
new concept that has the ability to reduce congestion in TCP/IP 
using the flags in the TCP header and using two reserved bits to 
implement two new flags. 
       The sub objective of this research paper is to figure out if it 
is feasible to append the TCP/IP header. 

D. Methodology 
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       The basic TCP/IP header (as indicated by the figure 01 in the 
appendix) has 16 bits allocated for the source port address, 16 
bits allocated for the destination port address, 32 bits allocated 
for the sequence number, 32 bits allocated for the 
acknowledgment number, 4 bits allocated for the header length 
which is also known as the offset, 6 bits reserved for any future 
improvements, 6 bits allocated for 6 flags which are urgent, 
acknowledgement, push, reset, synchronization and finish, 16 
bits allocated for the window size, 16 bits allocated for the 
checksum, 16 bits allocated for the urgent pointer, and 32 bits 
allocated for options and paddings. This research paper focuses 
on the 6 reserved bits and the 6 flag bits to reduce the congestion 
in TCP/IP.  
       Though there are 7 layers in the Open Systems 
Interconnection (OSI) model, which are application, 
presentation, session, transport, network, data link and physical, 
there are only 4 layers in the TCP/IP model which are 
application, transport, internet and network interface. This does 
not mean that the TCP/IP model is a whole new model. The 4 
layers in the TCP/IP model does contain all the 7 OSI model 
layers (as indicated by the figure 02 in the appendix). The 
application layer in the TCP/IP model contains the application, 
presentation and session layers of the OSI model, the internet 
layer in the TCP/IP model contains the network layer in the OSI 
model, and the network interface layer of the TCP/IP model 
contains both data link and physical layers of the OSI model. 
       As the main aim of this research paper is to give out a new 
concept that would reduce the congestion in TCP/IP using the 
reserved bits and the flags of the TCP/IP header it was decided 
by the research team that it is suitable to focus on the application 
layer of the TCP/IP model since it contains the session layer of 
the OSI model.  
       The proposed method to reduce congestion in TCP/IP, is by 
using 2 reserved bits and the flags of the TCP header. As 
mentioned in the research paper “TCP Congestion Control 
Scheme for Wireless Networks based on TCP Reserved Field 
and SNR Ratio” it is possible to determine if a data packet came 
through a wired or wireless medium. Using this method and by 
reverse engineering this method it would be possible to identify 
if a packet rout is using a wireless connection or a wired 
connection. It is general knowledge that wired connections are 
more stable and dependable than wireless connections and there 
are packets that are more critical and crucial than others. What 
the concept of this research paper does is send the more 
important and crucial packets via wired connections and send the 
less important packets via wireless connections. 
       In order to do the needful this concept uses the available 
flags in the TCP/IP header and two bits from the reserved bits 
and make them as two flags. The flags will be named important 
and wired connection. If a packet is important and time sensitive 
the flags important, wired connection and urgent will be set to 
the value “1”. If a packet is important and not very time sensitive 
the flags important and wired connection will be set to the value 
“1”. If the packet is not that important and not that time sensitive 
the value of both important and wired connection flags will be 
set to “0”. While setting the values of these flags, there will be 
another mechanism running parallel to this which will figure out 
if the packet that is to be transmitted is a packet which was sent 
earlier and dropped or if it is a file that is been sent for the first 

time. If the packet is a packet that was dropped the mechanism 
will determine the cause for the packet been drop and if the 
packet was dropped due to an issue in the connection the 
mechanism will change the flags to change the route of the 
packet. As an example if a packet was previously sent through a 
wireless connection and was dropped several times, mechanism 
will change the flags and send the packet through a wired 
connection next time around but if by any chance the packet was 
sent through a wired connection and it was dropped the 
mechanism will try the same route again and if it still gets 
dropped the mechanism will change the flags and send it through 
a wireless connection. There is a possibility of criticism due to 
changing the wired connection into a wireless connection but the 
reality of the matter is that wireless connections are growing day 
by day and they are gaining popularity in the Information 
Technology field, this makes it possible to have multiple wireless 
connection routes to a destination which might only have one or 
two wired connections. By changing the flag from wired 
connection to wireless connection in this scenario could be 
proven useful in the practical environment. Even after trying out 
all the above mentioned methods, if the packet still gets dropped 
the mechanism will decide that the packet is been dropped due to 
congestion in the network and increase the value of “Time to 
Live” (TTL) and retransmit the packet again. 
       The value of the flag will be set in the session layer of the 
OSI layers but since this concept is for TCP/IP, this will be done 
in the application layer. This maybe a difficult concept to 
implement due to the complicated nature of the application layer 
of the TCP/IP, but if implemented could be vastly helpful in 
reducing the traffic in TCP/IP. 
       The other end of this concept is to program the routers to 
intelligently send these packets through wired connections and 
wireless connections. In order to do so, the routers will need a 
mechanism to figure out if the devices or rather the routers with 
which the routers are connected have wired connections or 
wireless connections.  

E. Advantages  
• The proposed research directly controls with the sender 

and the receiver without involving an intermediary. 
• Transfer of data packets: Through the proposed research 

it sends the important and time sensitive data first 
without sending less wanted and less time sensitive 
data.  

• Control of data packets: Flags will be used to decrease 
the drop of data packets in the proposed methodology. 

 

IV. CONCLUSION 
       This paper is a novel scheme for solving the TCP 
performance problem over the wired and wireless networks. It 
allows the TCP/IP protocol to distinguish between transmission 
timeouts due to congestion and due to errors. The scheme uses 
the TCP reserved field to identify the type of the network. It 
made regarding whether to reduce packet burst or to retransmit a 
timeout packet. The proposed plan clearly shows it managed to 
determine the drop packets in the wired networks and timeouts 
due to error and not congestion. Finally, the research includes of 
identifying the most important messages to send first rather than 
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sending less important message. The mentioned aspect is 
happened using control flags, combing two or more TCP/IP flags 
then the data packet will be send on securely and efficiently. 
Using this concept, it can find the dropped data packets and also 
using this technique the research group can decrease the loose of 
data packets. Though this concept has the possibility of been 
implemented, due to the change in the TCP header it might not 
be feasible.  
 

V. FUTURE WORK 
       There are a number of points the development team is 
willing to modify in the system in the future. The first point is to 
focus on demonstrating the system in a real time environment 
and ensure the reliability of the system as well as the 
effectiveness, efficiency and accuracy of the system as this could 
be a difficult concept to implement due to the complicated nature 
of the application layer of the TCP/IP.  
       As another future work the team intends to make an actual 
algorithm in this system as well. The team also hope to develop 
and make the algorithm more advanced by making it possible to 
have multiple wireless connection routes. 
       The team also intendsto implement the system adhering to 
the latest network standards and make it possible to upgrade 
router and switch overtime to make sure the system runs 
according to the latest and more secure protocols up to date. 
 
Appendix 

 
Figure 1: TCP Header 

 

 
Figure 2: TCP/IP & OSI 
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Abstract- In the past decades Wireless Fidelity, wireless 
internet(Wi-Fi) networks have enhanced its features and got 
closer to the home users. Back in the day home users used wired 
internet connections in their homes. Due to the technical 
revolution and the vast use of mobile devices it became a must to 
have a Wi-Fi network in a regular home. There is a down side in 
every technology, the major down side in Wi-Fi is the integrity 
of the network password. This research paper is focuses on “How 
to improve the integrity of the Wi-Fi network password”.  There 
are various security mechanisms currently used to protect the 
integrity of the Wi-Fi passphrase from intruders, such as 
Wireless Equivalent Privacy(WEP)/ Wi-Fi Protected Access 
(WPA)/ Wi-Fi Protected Access 2 Pre shared key (WPA2-
PSK)/Wi-Fi Protected Setup(WPS). This research is mainly 
focusing on WPA2 as the base technology and build a solution 
on top of it. WPA2-PSK stands for “Wi-Fi protected access 2 pre 
shared key” it is the predecessor of WPA. When a user provides 
a Plain-English text as the password for the Wi-Fi network, the 
Temporal Key Integrity Protocol(TKIP) technology uses the 
password and the Service set Identifier(SSID) to generate a 
unique encryption keys. One disadvantage in WPS2 is that it 
does not provide a second level of a security to the password. 
Think of a scenario where the intruder somehow gets to know the 
Wi-Fi network password, the intruder will freely gain access to 
the network because the password is correct. To address this 
vulnerability, in this research paper the team has used two factor 
authentication. Once the correct password is entered then the user 
will be asked to enter the 6-digit authentication key. If the 6-digt 
key is correct then the user will be granted the access to the 
network. Mac-address filtering is used to provide a 6-digit key 
and identify the device uniquely. This research paper does not 
stop from two factor authentication; it will use Multi factor 
authentication to provide security to the network. After 01 hour 
of time if a connected device dose not communicate with the 
network then the device will be removed from the access granted 
list of the router. The outcome of this research paper is providing 
the home Wi-Fi network users with highly secure Wi-Fi network 
password authentication mechanism. 
 
Index Terms- WPA2-PSK, mac address filtering, encryption, 
two factor authentication, RSA. 
 

I. INTRODUCTION 
ith the Vast use of Wi-Fi networks in home environment, 
it has raised number of issues and vulnerabilities. Mainly 

the security threats of the network have risen. There are currently 

various standards to make the Wi-Fi networks more secure and 
constant. Every Wi-Fi network is protected with a password, in 
order to protect the network from outside parties. Basically the 
passphrase of the network is encrypted using an encryption 
standard such as: WEP, WPA, WPA2. To authenticate a user into 
the network there are other mechanisms such as: WPS and 
Rivest-Shamir-Adleman (RSA). Even though there are such 
standards the intruders find their way into the network [7] [2]. In 
the co-operate world there are mechanisms to block intruders and 
secure the network. The issue with those mechanisms are that 
they are very costly and because of the cost, it’s harder to the 
home users to use them in their networks. Routers play main role 
in networking. Since its play a main role malicious people try to 
hack routers, securing a router is a crucial matter. There are 
several methods to secure a router. Mac address filtering, 
password encryption and using firewall are some solutions. 
When mac address filtering once can control number of people 
who can access a local area network(LAN). That avoid 
unauthorized people to assign network applying password and 
encrypting avoid hackers to accessing and configuring router by 
third party. By introducing the W2FA standard for the users the 
research team is trying to implement a more secure Wi-Fi 
authentication standard with a low cost approach. For the 
succeed the proposed research there need to be done some 
modifications to  router firmware and the operating system of the 
end device. The main base standard for the W2FA is two factor 
authentication mechanism [1].  
 

II.    BACKGROUND 
        Wi-Fi technology allows electronic devices connect to a 
wireless LAN (WLAN), mainly through Ultra high frequency 
(UHF) 2.4 GHz (12 cm) and 5 GHz (6 cm) radio bands connect 
Super high frequency (SHF) ISM. A WLAN is a password 
protected generally, but can be opened, so that each device 
access at the touch of the resources of the wireless network. The 
Alliance Wi - Fi Wi - Fi defined as any “wireless local area 
network “(WLAN) products based on the Institute of Electrical 
and Electronics Engineers ' (IEEE) 802.11 standards. " Wi - Fi 
“is a registered trademark of the Alliance Wi - Fi. The “Wi-Fi 
Certified “trademark of Wi-Fi products that are successfully used 
a full interoperability certification testing Wi-Fi Grouping. 
Devices Wi - Fi include personal computer use, video game 
consoles, smart phones, digital and modern printers. Connecting 
devices compatible with Wi - Fi using a wireless network anda 
wireless Internet access. Such access point (or hotspot) has a 
range of about 20 meters (66 feet) inside and a wider range 
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outdoors. Hotspot analysis can be as small as a single room with 
walls that block radio signals, or many square kilometers 
achieved by using multiple access points that overlap. Wi-Fi is 
less secure than wired connections such as Ethernet, just because 
an intruder does not need physical connection. Websites that use 
Transport Layer Security (TLS), are safe, but the access to 
unencrypted Internet can be easily familiar by intruders. For this 
reason, Wi - Fi various encryption technologies has made. Early 
Wired Same Privacy (WEP) encryption was easy to break. The 
highest quality protocols Wi-Fi Protected Access (WPA) and Wi-
Fi Protected Access II (WPA2) were added later [11].  
        The main advantages of using Wi-Fi technology is the lack 
of wires. This is a wireless connection that can merge together 
multiple devices. Wi- Fi products are widely used in the market. 
There are several brands of access points and user network 
interfaces are able to inter - work with a very simple level of 
service. Wi-Fi networks can support roaming. With the 
emergence of public wireless networks, users can access the 
internet even outside their normal work location. Wireless 
networking hardware at worst a modest increase from wired 
counterparts. This potentially increased cost is almost always 
more than balanced by the savings in cost and labor connected to 
running physical cables. 
        The rate in most wireless networks (typically 1-54 Mbps) is 
much slower than even the slowest common wired networks (100 
Mbps to several Gbps). However, in special applications, the 
performance of a cable network may be required. Wi-Fi has a 
limited range and is suitable for home networks, which is more 
dependent on the location. To combat this consideration, wireless 
networks are available to use some of the different encryption 
technologies. However, some of the methods most commonly 
dedicated. Like any radio frequency transmission, wireless 
networking signals are subject to a wide variety of interference, 
as well as complex propagation effects that are beyond the 
control of the network administrator. 
 

III. RELATED WORK 
        The research team have a done literature review of about 
eighteen research papers (Refer Table II). All of those papers are 
related to the area that research team is focusses. This section 
contains six literature reviews. The included literature reviews 
are crucial ones for the proposed system. 
        The patent publication “METHOD AND SYSTEM FOR 
MAINTAINING A MAC ADDRESS FILTERING TABLE” is 
invented by Erik J. Johnson. The primary goal ofthe invention is 
to introduce a method that will efficiently maintain a MAC 
address filtering table. This research paper will be used in “Wi-Fi 
password multi factor authentication for home users” to address 
the issue the research team having with managing a trusted mac 
address list. What this means is the home admin need to add all 
of his devices into the routers trusted mac list. If a device tries to 
connect to the network first of all the router will check weather 
the device is on the trusted mac list, if not it will not send the 
6digit verification key otherwise it will send the verification key 
to the device. This research paper shows a methodology to 
manage and maintain a mac address filtering table, the research 
team will modify its capabilities in order to fit them to the 
functionality what they are trying to build. Since this is a patent 

paper the technology is invented already, so there is no future 
work in this paper. The research term could easily use this 
method and modify its functionalities without a limitation [8]. 
        Enhanced Security Evaluation and Analysis of Wireless 
Network based on MAC Protocol. 
        The purpose of this paper is to educate the public at large 
and protecting them from several serious attacks. This paper has 
highlighted WLAN vulnerabilities and concluded that Wireless 
Security is always the major issue. IEEE 802.11 Standard for 
wireless network classifies security Pre-RSNA AND RSNA 
algorithm. This Paper evaluates why pre-RSNA methods fail for 
providing security to wireless Networks. This analysis is 
necessary to migrate to RSNA and making more highly secure 
and reliable RSNA methods. RSNA provides two data 
confidentiality protocols, called the Temporal Key Integrity 
Protocol (TKIP) and the Counter-mode/CBC-MAC Protocol 
(CCMP), and the RSNA establishment procedure, including 
802.1X authentication and key management protocols. The IEEE 
802.11 standard defines two types of WEP authentication: Open 
System and Shared Key. There are two other mechanisms: The 
Service Set Identifier (SSID) and authentication by client Media 
Access Control (MAC) address are also commonly used in home 
environment and business environment. Network security is 
mostly achieved through the use of cryptography. security 
algorithm or cryptography techniques broadly, classified as 
symmetric & asymmetric key cryptography algorithms used in 
classified as stream cipher and block cipher, DES (Data 
Encryption Standard) and AES (Advanced Encryption Standard). 
IEEE 802.11i, an IEEE standard and designed to provide 
enhanced security in the Medium Access Control (MAC) layer 
for 802.11. Pre-RSNA Methods fail to meet their security goals 
and are deprecated except for Open System authentication. After 
going through this research paper research team was able to 
identify why Pre-RSNA Methods fail? And get know the RSNA 
new method. Finally, how we used this RSNA method to our 
security mode Multifactor authentication and apply this secure 
method to home environments [3].  
        Authentication is the gateway to a secure system. Along 
with the integrity, confidentiality and authorize it helps avoid any 
interference in the system. Until a few years ago was based 
authentication password again is the most common form of 
authentication for each network secure. However, with the 
advent of more sophisticated technologies that form of 
authentication, although not yet become widespread unsafe. 
Moreover, with the increase of the "Internet of things" in which 
the number of devices grow collector, it would not be feasible to 
remember countless passwords for users It is therefore important 
to resolve this concern by drawing paths, where multiple forms 
of authentication are required to access all intelligent devices and 
also the ability to use would be high. This article, a methodology, 
discussed what type of authentication mechanisms internet of 
things (IOT) could be used [5]. 
        In recent years, service providers of wireless Internet 
(WISP) access points Wi established - to increase Fi in numbers 
to the public Type access, the local coverage for users who travel 
and offer the possibility of e-mail, Web and other Internet 
applications emotional. In this paper, it is observed that while the 
mobile computing landscape has changed in terms of the number 
and type of access point both Places there remain several 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      151 
ISSN 2250-3153   

www.ijsrp.org 

technical and implementation challenges before access points can 
be a common setup. These challenges include authentication, 
security, coverage, management, location-based services, billing 
and discuss existing interoperability. We Research, the work of 
standardization bodies and the experience of commercial 
hotspots providers in these fields, and then define believably 
open research questions that remain [12]. 
        In current world wireless networking provides many 
advantages for personal and organizational level. But it's coupled 
with new threats, unauthorized access and intrusions. So overall 
databases and information are in very high risk stage. Although 
implementation of technological solutions is a very usual thing 
wireless security in current world. And researchers discuss what 
are the solutions for countering a number of threats. And main 
target of these researches mitigates these identified threats and 
vulnerabilities. Network configuration is very faster, easier and it 
is less expensive. Although wireless technologies create new 
threats day by day. As an example wireless communication takes 
place using (through the air) using radio frequencies the risk of 
unauthorized accesses is greater than wired networks. In this 
research paper, researchers provide basic understanding of the 
nature of the various threats associated with wireless networking. 
Some of wireless network attacks are accidental association, 
Malicious association, Ad-hoc networks, nontraditional 
networks, Identity theft (MAC spoofing), Man-in-the-middle 
attacks and etc. Use of encryption and turn off identifier 
broadcasting possible to securing wireless networking. Although 
it is impossible to eliminate all the risks associated with wireless 
networking [15].  
        Most computer systems today use identification and 
authentication through username and password as the first line 
defense. An easy way to protect confidential informationis the 
use of passwords, however this solution often involves a 
compromise between security and convenience. This risk of an 
attacker guessing a valid password cannot be eliminated however 
you can try to lower probability of such an event. Therefore, two 
factor authentication has been introduced. Two-factor 
authentication uses two factors for identity verification. Two-
factor authentication (2FA) schemes aim at strengthening the 
security of login password-based authentication by deploying 
secondary authentication tokens [10].  
 

IV. METHODOLOGY 
        In this section the research team specify the mechanism and 
the technology that is been used in W2FA standard. 

A. Research question 
        The main research question that the team tries to address 
with this methodology is, the home users’ vulnerability in Wi-Fi 
password authentication. Which occurs when an intruder 
discovers the Wi-Fi password of the network. Using the proposed 
implementation, the home users will be able to experience a 
secure WI-FI network in their homes. 

B. Objectives 
        With the successful implementation of this research the Wi-
Fi network home users will be facilitated with more secure work 
environment. Research functions are listed in the Appendix. 
 

• Second level of security for the Wi-Fi home network 
authentication engine. 

• Blocks Malicious network attacks from the outsiders. 
• To kick out the connected device from the connected 

list after an hour of inactivity.  
 

C. Solution brief introduction 
        To address the above mentioned vulnerability the research 
team will implement a two factor authentication mechanism in a 
WI-FI network. Solution brief introduction will briefly explain 
the steps on how this will be archived. In the upcoming chapters 
the methodology will be deeply described.  Mainly the Wi-Fi 
router firmware need to be modified to support this new 
standard, after wards there will be newly implemented mac 
address filtering tables in the routers memory. Filtering table will 
keep track of all the trusted device macs in its memory. The 
home admin will have to manually add trusted devices to the 
router beforehand. To add a device to the router, the admin must 
access the routers control panel and add the macs to the filtering 
table (Table I). This is only a onetime process. Once the above 
process is done when a device tries to connect with the correct 
network password the router will cross check device mac address 
with the filtering list’s macs. If the device mac is not found in the 
trusted list, the request will be rejected. Ifit is found, then the 
router will generate the 6-digit verification key and it will be sent 
to the requested device. The key generation and distribution will 
be done in a secure manner, which will be explained in the next 
few chapters. Once the user’s device receives the verification key 
the devices authentication engine will decrypted the received 
key. Then it will check the device mac address with the 
decrypted key. If the two verification keys are a match, the user 
will be granted access to the network (refer figure. 1), else the 
user will not be granted access to the network (refer figure. 2). 
The second part of the research is to kick out a user from the 
router after a certain amount of inactive time in the network. If 
the device and the router does not communicate for about 1 hour, 
then the device record will be removed from the access granted 
list of the router. To archive these suggested mechanisms there 
should be modifications done to the router and the end-device 
software as well. The proposed system is not for the cooperate 
world, because there are other mechanics for the cooperate world 
to archive the above security measures [4] [6]. 
 

D. Mac address table technique 
        Media Access(MAC) Filtering technique is a crucial 
component in this research, because basically it controls the 
whole work flow of the methodology. In order to make the 
research a success the research team have focused deeply on this 
component. To implement a mac address filtering table in a 
router the router firmware needs to be modified. Once this is 
implemented in the router there will be a table called “MAC 
Address trusted List” this table will keep track of all the devices 
of the home user.  In order to trust a device, the user will need to 
add the device into the router [8]. MAC address trusted table 
contains three columns. Entry number, Mac address and Status. 
To add a device into the router there need to be a special user 
interface inside the router’s control panel firmware. Once the 
home user Admin gets into the above interface he or she will 
need to try to connect their device by entering the network 
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password into their device. While this is happening, the router 
interface will be listening to incoming request traffic. Once the 
device with a correct network password sends the request to the 
router it will capture the device mac address. The captured mac 
will be added to the trusted list table.  
 

E. Generating authentication key and distribution 
        Generating the 6-digit authentication key is done from the 
router side. Once the correct Wi-Fi network password is provided 
to the router, the router will cross check the trusted list table for 
the requested device mac. Once the device mac is found, router 
will start generating the 6-digit authentication key. To generate 
the 6-digit authentication key, the Algorithm needs to request the 
device Mac address as the parameter. Then the RSA algorithm 
will generate the authentication key. The RSA algorithm that is 
being used in W2FA is a customized algorithm. The customized 
algorithm will decrypt the 12-character mac address into a 6-digit 
key [14] [9]. The generated key will be sent to the user device. 
Distribution of the generated key is done through the opened path 
between the router and the user device. The above mentioned 
path is opened when the user enter the correct WI-FI network 
password. This path is opened until the device is connected to the 
network or until the router close the path. Closing the path occurs 
when the device mac address is not found on the trusted list 
table.  
 

F. Authentication keys validation 
        Authentication key validation is done in the user’s device. 
To perform the authentication process, the device operating 
system authentication engine needs to be modified. The client 
authentication engine will decrypt the received encryption key 
using RSA algorithm. It will compare the decrypted key with 
MAC Address of the end device. If the both keys are matching, 
the user device will send a packet with the flag (Authentication 
success) to the router.  If the key does not match with end device 
MAC address it will send a packet with the flag (Authentication 
failed). The router will check the received packets, if the flag of 
the packets is “successful” the device will be connected to the 
network. Otherwise the device will be kicked out [13]. 
 

G. Kicking out a connected user from the network    
        When a connected user is inactive for about one hour of 
time, the connected user will be kicked out of the network. This 
is done using the connected list table. If a connected device does 
not communicate with the router for about one hour the entry of 
the connected user will be removed from the table. Afterwards 
that user will need to re-authenticate. 

 

V.   CONCLUSION  
        Wi-Fi has a notoriously weak security standard. The 
password it uses can often be cracked within a few minutes with 
a basic laptop computer and widely available software tools. 
Wireless networks are an important evolving marketplace for the 
telecom industry to distribute a variety of applications and 
facilities to both mobile and fixed users. It is possible to 
implement this concept the firmware of the router and the 
authentication engine in the client operating system. There is a 
minor issue in the performance of the router, even if the firmware 
is changed, the router hardware and processing power may not be 
sufficient to support the firmware upgrade. In reality it is 
impossible to totally eliminate all risks associated with wireless 
networking. The outcome of this research paper is providing the 
home Wi-Fi network users with highly secure Wi-Fi network 
password authentication mechanism. It is impossible to totally 
eliminate all risks associated with wireless networking. After this 
research, the team can give a highly secured Wi-Fi network. 
Some of these methodologies, mechanisms, and theories 
practically does cause a minor delay but since it is for home 
network security, delay in establishing connection to the Wi-Fi 
network is tolerable. 
 

VI. FUTURE WORK  
        User authentication is a balance of security and user 
experience. This Research paper presents the possibility of 
creating a simple, secure and low-cost two-factor authentication 
mechanism. The solution proposed also presents a possibility of 
introducing an additional authentication. The most common type 
of two-factor authentication involves sending a temporary key. 
This is still not bulletproof, and it definitely increases the 
possibility of people being locked out of their accounts if they do 
not receive the temporary key. Some people are already saying 
that two-factor authentication has passed its prime, as the 
research team already seeing it being breached. This proposed 
method might help to solve this problem. The changes in router 
firmware and changes in Authentication Technology will be 
investigated in future work. To support the proposed W2FA 
standard, the operating system authentication engines will also 
need to be modified in the future. Modifying the router 
performance need to be done in the future. Basically an 
improvement in the processing power is needed. A research team 
could look into these suggestions and do their research. 

 
APPENDIX 
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Figure 1: Methodology 
Overview Diagram (Success login) 

 

 
 

Figure 2: Methodology Overview Diagram (Failed login) 
 

 
 
 
 
 
 
 
 
 
 

TABLE I: MAC Address Trusted List Table 
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Entry No MAC Address 

 
 

Log Time Status 

01 0000 0000 1111 01 : 30 Connected 
02 00E0.F921.410C 07 : 30 Connected 
03 0002.17E6.B7DC 05 : 30 Connected 
04 00E0.8F54.A63B 00:00 Not Connected 
05 00A2.1UE6.B77C 00 : 15 Kick out 

 
Research Functionalities List 
 
Function 1 – Two Factor Authentication. 
Function 2 – Six digit encrypted key generation. 
Function 3 – Mac-Address Filtering 
Function 4 – Real Time Computing 
Function 5 – Time Base Connection Termination  
Function 6 – Anti Hacking Technique 
 

TABLE II: Research Function Table 
 

Research Papers Function 
1 

Function 2 Function 
3 

Function 
4 

Function 
5 

Function 
6 

Benefits and 
Vulnerabilities of Wi-
Fi Protected Access 2 
(WPA2) 

x   
 

x   x   

METHOD AND 
SYSTEM FOR 
MAINTAINING 
A MAC ADDRESS 
FILTERING TABLE 

x x   x x   

METHOD AND 
ARCHITECTURE 
FOR 
SECURITY KEY 
GENERATION AND 
DISTRIBUTION 
WITHIN OPTICAL 
SWITCHED 
NETWORKS 

x   x   x x 

WIRELESS HOME 
SECURITY SYSTEM 
WITH MOBILE 

  x x x x x 

Wireless Network 
Security: 
Vulnerabilities, 
Threats and 
Countermeasures 

      x x   

Wireless Visual 
Visitor Verifier for 
Home Security Using 
Smart Phone 

    x x x x 
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Enhanced Security 
Evaluation and 
Analysis of Wireless 
Network based on 
MAC Protocol 

        x x 

Vulnerability of 
Wireless Network 
Security due to 
Parallelized Brute 
Force Attacks 

  x x x x   

WIRELESS 
NETWORK 
SECURITY 
THREATS 

    x x x   

 
 
Application of Multi 
factor authentication 
in Internet of Things 
domain 

 
 
 
 

  

 
 
 
 
x 

 
 
 
 
x 

 
 
 
 
x 

 
 
 
 
x 

 
 
 
x 

On the (In)Security of 
Mobile 
Two-Factor 
Authentication 

    x x   x 

An authentication 
scheme for fast 
handover between 
WiFi 
access points 

x x x   x x 

WIFIOTP: 
PERVASIVE TWO-
FACTOR 
AUTHENTICATION 
USING WI-FI SSID 
BROADCASTS 

  x   x x x 

oPass: A User 
Authentication 
Protocol Resistant to 
Password Stealing and 
Password Reuse 
Attacks 

    x   x   

Authentication 
Systems in Internet of 
Things 

  x x x x   

Security in Wireless 
Local Area Networks 

    x   x   
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Wireless Hotspots: 
Current Challenges 
and Future Directions 

  x   x   x 

IEEE 802.1X Pre-
Authentication 

       x x 

REFORMED RSA 
ALGORITHM 
BASED ON PRIME 
NUMBER 

     X 

Wi-Fi Password Two 
Factor Authentication 
for Home users 
(W2FA) 

          X 
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Abstract- The potential for computers and information systems to 
deliver smart organizations has grown exponentially in the last 
decade. This potential and promise of smart organizations in the 
has been considered by policy makers for transforming schools 
into smart digital environments where data is used to make the 
best decision to improve student performance. Schools globally, 
just like other organizations are gathering massive amounts of 
data; although not all this data has been put into meaningful use, 
efforts have been directed towards dependency on the analysis of 
data in schools to drive the decision making. The benefits to the 
schools, brought about by these transformations in relation to 
their performance in various aspects have continuously 
magnified the critical importance of depending on data driven 
decision making for schools. However, challenges have 
constantly been highlighted by these institutions as they try to 
make this technological shift. Senior management in educational 
institutions has been considered an obstacle in accelerating the 
shift to knowledge driven decision making. This paper highlights 
the potential of transforming school management and decision 
making to smart-digital institutions. This is based on a review of 
existing literature especially in the areas of data capture, 
knowledge management and data mining in schools. 
 
Index Terms- Data mining; Knowledge discovery; Management; 
Organization; Data Driven Decisions. 
 

I. INTRODUCTION 
he traditional method of turning data into knowledge relies 
on manual analysis and interpretation (Radermacher, 2014). 

This points to the fact that dependency on data to drive 
organizational performance has for long been the norm; the only 
difference however has been on the sources of this data and the 
analysis and interpretation method employed. Schools like any 
other organizations gather massive amounts of data daily. 
        The knowledge discovery process (KDP), also called 
knowledge discovery in databases, seeks new knowledge in some 
application domain. It is defined as the nontrivial process of 
identifying valid, novel, potentially useful, and ultimately 
understandable patterns in data. The process generalizes to non-
database sources of data, although it emphasizes databases as a 
primary source of data (Cios, Pedrycz, Swiniarski, & Kurgan, 
2007). 
        Data mining is a process that uses a variety of data analysis 
tools to discover patterns and relationships in data that may be 
used to make valid predictions (Two crows Corporation, 1999). 
The data-mining component of KDD currently relies heavily on 

known techniques from machine learning, pattern recognition, 
and statistics to find patterns from data in the data-mining step of 
the KDD process. A natural question is; how is KDD different 
from pattern recognition or machine learning (and related fields)? 
The potential to make schools “smarter” by the application of 
these IT tools to extract knowledge from every sector of the 
school and improve the overall performance of learning 
institutions is great(RAND Education, 2006). Yet these data 
mining and knowledge discovery techniques have not been 
exploited by learning institutions to inform their decision making 
process. This paper therefore seeks to highlight the major 
benefits that learning institutions can gain by shifting to data 
driven decision making and entrenching IT tools and facilities to 
inform their actions and strategies. 
 

II. INTRODUCTION TO KNOWLEDGE 
MANAGEMENT 

        Knowledge management is the processing conversion of 
information into Knowledge and the dissemination of the right 
knowledge to the right people and at the right time. Knowledge 
management implies a strong tie to corporate strategy, 
understanding where and in what form knowledge exists, 
creating processes that span organizational functions and 
ensuring that initiatives are accepted and supported by the 
organizational systems. it includes the creation of new 
knowledge, sharing, storage and refinement.  
        Knowledge management is the systematic management of 
an organization’s knowledge assets for the purpose of creating 
value and meeting tactical and strategic needs of a firm. it 
consists of all initiatives, processes, strategies and systems that 
sustain and enhance the storage, assessment, sharing, refinement 
and creation of knowledge. Knowledge management must 
therefore provide the right tools, knowledge, people, culture and 
structures so as to enhance learning (1www.knowledge-
management–tools.net) 
 
Implication of Knowledge Management and DDDM to 
Education policy makers 
        Data driven decision making is an essential process that 
should be used as the basis for all district and school decisions to 
improve student achievement. The process generally begins with 
a collaborative analysis of student Outcome Indicators” (Reeves, 
2004). Effect data are systemwide indicators that are required by 
state statutes. These data points apply to every school in a district 
and may, for example, include state test scores, attendance 
figures and dropout rates. 

T 
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        While it is important to know where the students in your 
district are, it is equally important to know how they got there. 
Accordingly, the DDDM process not only analyzes effect data, 
but also analyzes “High Leverage Adult Actions” or “cause” data 
(State of Connecticut, 2006). High Leverage Adult Actions are 
measurable practices that reflect the decisions of the adults in the 
school. Some examples of High Leverage Adult Actions that 
Reeves provides are: the number of times a month teachers 
convene in data team meetings; the percentage of assessments 
that are collaboratively scored; or the time devoted to nonfiction 
writing. By analyzing the relationship between Student Outcome 
Indicators and High Leverage Adult Actions, districts and 
schools can determine which practices yield the greatest 
improvements in student performance (Reeves 2004). 
        According to the (State of Connecticut, 2006), data driven 
decision making in schools can be used to investigate the 
following essential questions: How your school or district is 
performing as a learning institution; if all the students are 
learning; what is expected from the students by the end of the 
year; why you are getting the results you have currently and what 
practices within your school that you would want to continue, 
replicate or eliminate.  
        Based on this knowledge, schools are at a position to make 
more informed decisions regarding their students, expected 
learning outcomes as well as streamline their practices to the 
institutions strategy in order to achieve better results in every 
aspect. 
 
Knowledge extraction  
        Historically, the notion of finding useful patterns in data has 
been given a variety of names, including data mining, knowledge 
extraction, information discovery, information harvesting, data 
archaeology, and data pattern processing. The term data mining 
has mostly been used by statisticians, data analysts, and the 
management information systems (MIS) communities. It has also 
gained popularity in the database field. The phrase knowledge 
discoveryin databases was coined at the first KDD workshop in 
1989(Fayyad, Piatetsky-Shapiro, & Smyth, 1996), to emphasize 
that knowledge is the end product of a data-driven discovery. It 
has been popularized in the AI and machine-learning fields. 
        Businesses are moving to decision making based on 
information. There has been an exponential growth in data to 
support the decision making hence too much pressure to extract 
as much meaningful data as possible from this data. Needless to 
say that data comes into the organization in various forms hence 
the organization must find ways in which this data can be made 
useful despite the state in which it is captured in by the firm.  
        Knowledge Discovery (KD) is a branch of the Artificial 
Intelligence (AI) field that aims to extract useful and 
understandable high-level knowledge from complex and/or large 
volumes of data. According to Springer (Springer, 2007), 
knowledge discovery is synonymous to data mining. The book 
adds that data mining has been referred using other terms such as 
“knowledge extraction, information discovery, information 
harvesting, data archeology, and data pattern processing (pp, 
10).” This conflicts with the argument of (Fayyad, Piatetsky-
Shapiro, & Smyth, 1996) who argued that thou these two terms 
are similar, knowledge discover is the overall process of 
discovering useful knowledge from data whereas data mining is a 

step in that process.Indeed this is true considering tha1t 
knowledge is defined as the awareness and understanding of the 
relationships among the pieces of data. Data mining on the other 
hand is the extraction of meaningful relationships among pieces 
of data. This means that data mining is a tool for knowledge 
extraction. Data mining is defined as an iterative and interactive 
method of discovering novel, valid, useful, comprehensive and 
understandable patterns and models from massive data sources.  

 
 
        Knowledge is now recognized as the key driver of 
productivity and economic growth, leading to a new focus on the 
role of information, technology and learning in economic 
performance.Since the mid 80’s, purchases of computer software, 
growing at a rate of 12 per cent per year outpacing the sales of 
computer hardware. In global economies economic investment 
has gradually shifted to high-technology goods and services, 
particularly information and communications technologies. 
Computers and related equipment are the fastest-growing 
component of tangible investment. All this is according to a 
study by OECD (OECD, 2009). Spending on product 
enhancement is driving growth in knowledge-based services such 
as engineering studies and advertising. This information points to 
the growing importance of computing and information systems 
within every economy. Computing has gradually taken over 
every sector in every economy. Gartner estimates that by year 
2015, approximately two billion computers would be in use in 
the world (www.wordometers.info/computers). According to 
Gartner, over 52,031,040 computers were sold in the first two 
months of year 2016. In year 2015, out of 3.1 million devices 
sold in Kenya, 1.8 million were mobile devices. 
 
Motivation for knowledge discovery and data mining 
        The following factors have played a critical role in 
advancing knowledge discovery and data mining as a key driver 
of a school performance. 

• Growth of many application areas 
• Advanced methods in data extraction and data storing 

techniques 
• More data generated for example by banks, 

telecommunication companies, scientific data, 
astronomy, biology, business transactions, web, social 
media and e-learning. 

• Massive data sources such as records and a large 
number of attributes 

 
Importance of data driven decision making in Schools 
        Data-driven decision making has become an important topic 
linked to accountability, school improvement, and educational 
reforms.  Data have been pronounced to be “cool” by educational 
policy makers. Data use is no longer a passing fad, one to which 
educators can close their doors and assume it will go away until 
the next innovative idea appears. The use of data to inform 
decision making in schools is not new. Highly effective schools 

                                                 
1www.knowledge-management–tools.net 
 

Data  Data mining Patterns 
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and classroom teachers have been using data for years and recog-
nize the value to inform their work across all levels of the 
educational system by using data as a critical tool for these 
informed decisions.  
        Data-Driven Decision Making (DDDM): ongoing review of 
student data by district leaders, • building leaders and teachers to 
determine strengths and areas in need of improvement at the 
district and school level. 
        Data Teams (DT): ongoing analysis of data from common 
formative assessments to identify • strengths and weaknesses in 
student learning, and to identify instructional strategies that will 
best address student and learning objectives in the classroom. 
 
Data riven decision making process for school and district 
level application 
        The department of education of Connecticut proposes a six 
step process for informing and driving decisions. These steps 
include: 

i. Find the data:  Find three years of trend data and 
matched cohort data that includes such things as student 
achievement, discipline, expulsion, etc.  

ii. Analyze the data to prioritize needs: identify your 
strengths or needs. 

iii. Establish SMART goals: identify your most important 
objectives for student achievement based on the 
challenges your school team identified through 
analyzing the data and the determination of your 
prioritized needs analysis. 

iv. Select specific strategies: for each goal, brainstorm the 
strategies that could be implemented to increase the 
likelihood of achieving that prioritized goal. 

v. Determine results indicators: results indicators identify 
whether the strategy is actually being implemented. If 
the strategy is having the intended effect on student 
learning and improved performance, determine a results 
indicator for each of your targeted strategies. If needed 
for clarification, review the results indicators on the 
action plan example. 

vi. Monitor and evaluate results: to assist with engagement 
of the continuous improvement cycle that identifies 
midcourse connections where needed and adjusts 
strategies to assure fidelity of implementation. 

 
Challenges of integrating data Driven decision making in 
schools 
        Integrating data driven decision making in schools is not as 
easy as it may sound. It calls for the convergence of IT and 
education. While most school managers continue to view 
Information communication Technologies (ICTs) as an 
“interfering technology”, the promise of data driven decision 
making presents so many promises that it cannot be ignored. The 
associated cost of acquisition and managing knowledge and data 
in schools is also high; hence, cost has been a prohibitive factor 
in transitioning to smart decision making in learning institutions. 
Other challenges that have been associated with integrating data 
driven decision making in schools include:  
        Lack of clarity in terminology around data-driven decision 
making whereby multiple definitions create the potential for 
confusion; this has limited the understanding of the subject; 

hindered research into the area by school managers and hence 
limited the adoption and implementation of the same by schools. 
The definitions for what data driven decision making is are not 
straightforward and the authors have had difficulty finding an 
acceptable and broad definition because data-driven decision 
making means different things to different people.  
        Multiple knowledge and skill sets (depending on one’s role 
in the education system) shape perspectives regarding data-
driven decision making; the question of merging the various 
fields in schools with IT still remains. The literature on data-
driven decision making indicates that there is a fundamental set 
of skills and knowledge, although different conceptual 
frameworks espouse slightly different skills. Most of the 
frameworks, in fact, describe general processes, rather than 
skills. For example, (State of Connecticut, 2006)describes the 
need to identify problems, seek solutions, define research, and 
monitor progress. (Two crows Corporation, 1999)describe a 
cycle that includes planning, implementing, assessing, analyzing 
data, and reflecting on outcomes. 
        Standards for data-driven decision making are complex and 
integrated throughout multiple areas of educator expertise;  
        The knowledge and skills that teachers and administrators 
need to learn form a developmental continuum rather than a set 
body of knowledge. The developmental nature of the acquisition 
of knowledge and skills leading to expertise in data-driven 
decision making. A general consensus is that expertise does not 
come until the practitioner has the opportunity to engage in data-
driven decision making within the context in which he or she 
works. The question therefore remains on when educators need 
professional development in data-driven decision making. 
        The context in which data-related content can be provided 
to educators can be structured in multiple ways; Schools of 
education have multiple programmatic structures into which 
educator preparation in data-driven decision making will need to 
be integrated. 
        Organizational capacity to teach data-driven decision 
making is not widely established. There is need to improve the 
educator’s capacity to use data. Lack of human capacity around 
the issue on data driven decision making is clear. Up to date, 
there is no empirical evidence about the prevalence of course 
offerings in schools of education or professional development 
opportunities offered by independent providers that can address 
the need to develop data literacy in education. 
 
Drivers of data driven decision making in Education 
        Two phenomenon’s are considered to be the key drivers of 
data driven decision making in education: 

(i) First is the development of a variety of technology-
based tools that can support data-driven decision 
making.  

(ii) The second is the increasing importance given to 
assessments other than summative measures. We 
now know that assessments for learning can inform 
instructional practice more directly than more 
standardized tests, which have only grown the pool 
of data from which we can draw information about 
learning and achievement. 

        As data has proliferated, the need to collect, analyze, and 
examine data in an efficient manner has also grown. Human 
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capacity simply cannot handle the amount of data with which 
educators are being confronted. Thus, educators have no 
alternative but to turn to a variety of technological solutions to 
help them deal with this increasing data load. Technologies, for 
example, the use of handheld devices on which teachers can 
assess students’ literacy or mathematics skills and immediately 
provide results so that instructional steps can be prescribed(The 
Context of Data-Driven Decision Making, ND). 
 

III. CONCLUSION 
        In conclusion, a shift to data-driven decision making heralds 
a new dawn in driving decision making by educators. Hard 
credible evidence to make informed decisions can now be 
availed. This does not make it only easier for school management 
but also for teachers in developing new ways and approaches to 
deliver contents to their students. Few countries in the world 
seem to have integrated data driven decision making approach in 
their educational systems especially in Africa and other emerging 
economies. Yet this shift holds immense benefits in the global 
educational system transformation.  
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Abstract- Background: Discharge planning is a process where 
patients’ needs are identified , and a plan formed for a smooth 
transfer from one environment to another. A discharge plan 
means puts down on paper (writing ) the end-goals of the care 
plan, which ultimately aims to empower the patient to make 
decisions and be resilient, to maximize his potential to live 
independently (Driscoll , 2000) Nurses' knowledge and 
inadequate information are the most common barrier for putting 
down patient discharge planning  .  
       Objectives: the study aim to identifying the nurses 
knowledge about discharge planning , to find out the relationship 
between nurses' knowledge and socio – demographical variable 
which are gender , age , educational level , marital status , years 
of experiences and training course.  
       Methodology: quantitative descriptive design study was 
carried out at three cardiac hospital in Baghdad City ( Ibn-Al-
Bitare hospital , The Iraqi Center  for cardiac surgery and Ibn – 
Al – Nafess hospital  ) . The present study started from 5th  of 
January 2016 to the 15th of August 2016. To achieve the 
objectives of the study , a non probability ( purposive ) sample of  
(52)  nurses who were working at surgical ward for open heart 
surgery , were selected. Instrument is composed of three parts, 
which are : socio-demographic characteristics,  assessment of 
nurses' knowledge multiple choice questions,  and nurses 
knowledge assessment ( sure , not sure,  and don’t know). The 
content validity of instrument has been established through a 
panel of experts . Reliability of the instrument scale was 
determined by using Cronbaghs' Coefficient alpha equation =  
0.754. Data were collected by structured self report through 
using a questionnaire format, and they analyzed by the 
application of descriptive and inferential statistical methods  .  
       Results : Throughout the course of the data analysis of the 
present study the finding show that 69% of the study sample 
were females within ,age group that  ( 23-27) years old from 
Iraqi Center and Ibn-Al-Naffes hospital, (56%) of them at age 
group (18-22) years old in Ibn-Al-Bitare  hospital, high percent 
of the three hospitals were married and divorced, (40%) of the 
sample in the Iraqi Center nurses graduated from nursing 
institute, (38.5%) of Ibn-Al-Naffes hospital was graduated from 
secondary nursing school, and (48%) of nurses in Ibn-Al-Bitare  
graduated from nursing school, high percent of nurses in Iraqi 
Center and Ibn-Al-Naffes hospital had (1 - 5)years of 
experiences in hospital, and (62.5%) of nurses in  Ibn-Al-Bitare  
hospital have (6-10 ) year of experiences, (73.3%) of nurses in 
Iraqi Center have theoretical training course, (50%) of nurses in 
Ibn-Al-Naffes hospital had theoretical and practical training 

course, and (55.6%) of nurses in Ibn-Al – Bitare had practical 
training course  
       Conclusion: The level of nurses' knowledge toward 
discharge planning for patient with open heart surgery were 
deficit in different domain , main deficit in domain three ( 
Nurses' Knowledge Toward Patients follow-up ) , there was a 
significant relation between nurses' knowledge and marital status 
in Ibn-Al-Bitare hospital and there was a high significant relation 
between nurses' knowledge and age group in Iraqi Center for 
cardiac surgery .   
       Recommendation : Increase and improve nurses' 
knowledge about discharge planning for patients with open heart 
surgery , through educational and training programs ( regular 
lectures for nursing staff) . Improving the expertise of nurses 
plays an essential role in empowering patients care. Increase 
nurses knowledge toward discharge planning by preparing 
booklets designed and presented to these nurses . Also, carryout 
additional studies with larger sample in other Iraqi governorates . 
 
Index Terms- Nurses' Knowledge, Discharge Planning, Open 
Heart Surgery 
 

I. INTRODUCTION 
pen heart  surgery is a lifesaving intervention, but the early 
recovery period presents a number of challenges for 

patients, carers and nurses. Early and adequate discharge 
planning based on in-depth knowledge of the post discharge 
experience can help to ensure optimal recovery (1). Open heart 
surgery is any surgery in which the surgeon cuts open  the chest 
to operate on the heart. Open heart surgery can treat a variety of 
diseases and conditions of the heart. Conditions commonly 
treated with open heart surgery include heart valve disease, birth 
defects of the heart, and coronary artery disease. Coronary artery 
disease is the leading cause of heart attack.  Open heart surgery is 
a common but major surgery with significant risks and potential 
complications. In case of less invasive treatment options. 
Consider getting a second opinion about any treatment choices 
before having open heart surgery (2). The last 100 years have 
witnessed major developments in medicine. Arguably the most 
dramatic progress has been made in the treatment of cardiac 
disease. Progressive surgical techniques have allowed for the 
treatment of most acquired and congenital conditions in addition 
to injuries caused by trauma (3). With patients discharged home 
'quicker and sicker' than in the past, the immediate post discharge 
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period is of concern to nurses attempting to provide continuity of 
care between hospital and home, and to family caregivers, who 
typically give assistance for longer periods than in the past. 
Continuous and appropriate care will continue to be important 
for those caring for cardiac surgical patients, given the 
prevalence and success of cardiac surgery in countering the 
leading cause of death in Australia and  elsewhere (4). For nurses, 
lengthened periods of home and community care require timely, 
appropriate and evidence-based discharge planning. For open 
heart surgery patients, the need for exercise programs, good 
nutrition and stress alleviation are recognized as components of 
discharge planning. However, with few exceptions (5). The care-
treatment plan should be person-centered with an expected date 
of discharge predicted within 24 hours of admission-to a health 
care facility. Nurses  should ensure that the person and family 
members are aware of the expected date of discharge from the 
time of admission. This is recognized as good practice and 
improves the person’s experience (6). 
 

II. METHODOLOGY  
Objectives of the study 

1. To assess nurses knowledge concerning preparing 
discharge planning for patient with open heart surgery. 

2. To  find out  the relationship between nurses knowledge 
and  biographical variable . which as gender , age , 
educational level , marital status , years of  experience 
and training course. 

       Design of the study: A descriptive design study was carried 
out to assess of nurses knowledge concerning discharge planning 
for patient with open heart surgery , The present study started 
from 5th January  2016 to the 15th August 2016. 
       Setting of the study: The study was conducted in three 
cardiac centers at Baghdad City who they have cardiac surgery 
patients and need for discharging  to go home with optimal 
health instruction to go together with patient health situation and  
their needs ; which are Ibn AL – Bitar Specialized Center For 
Cardiac Surgery  , Ibn AL – Nafess Teaching Hospital   and  The 
Iraqi Center for Heart Disease. 
       Sample of the study: A non – probability ( purposive ) 
sample of ( 52 ) nurses who were working in surgical word in 
cardiac hospitals and responsible for making discharge plan for  
patient they had cardiac surgery. 
       Study instrument: The questionnaire was constructed for 
the purpose of study which includes the following parts: 
 
       Part I: Socio - demographic Characteristics 
       Part II: Nurses knowledge about preparing discharge 
planning for  patient with open heart surgery 
       Part III: Questionnaire in this part consist of thirty questions 
its answer was sure , unknown and not sure question answered by 
nurse and classify into this domains: 

1. General information of nurses toward planning of 
patients discharge 

2. Nurse knowledge related to medication  
3. Nurse knowledge related to patients follow-up  
4. Nurse knowledge related to  patients activities  
5. Nurse knowledge  related to  patients Nutrition  
6. Nurse knowledge  related to  patients problems   

       Method of data collection: The data were collected through 
the utilization of the development questionnaire  which made 
from articles , journals and book which it is source for nurses and 
patient for discharge plan and by mean of structured of self-
report method with the subjects who were individually 
interviewed in the specialist hospitals for cardiac surgery by 
using the Arabic version of the questionnaire , The data 
collection was performed from 5th April  until 15th May 2016 . 
Each subject spends approximately (10 – 15 ) minute to 
complete. 
       Validity and Reliability: The content validity of the 
instrument was established through a panel of (16) experts, the 
reliability of the items were based on the internal consistency of 
the checklist was assessed by calculating Cronbach s' Alpha 
which as= 0.75. 
Statistical analysis: The statistical data analysis approach by 
using (SPSS-ver.20) is used in order to analyze and evaluate the 
data of the study. A descriptive statistical data analysis approach 
used to describe the study variables : Frequencies, Percentages, 
Mean of score, stander deviation, and relative sufficiency. 
Inferential statistical data analysis approach: used by application 
of the Chi-square, T-test and ANOVA test. 
 

III. RESULTS 
Table (1) : Distribution of the study sample by socio-

demographic characteristics 
 

Demographic 
Data 

Ratig Iraqi 
Center 
No= 15 

Ibn-Al-
Nafess 
No=13 

Ibn-Al-
Bitar 
No=24 
 

  F. % F. % F. % 
Gender Male 5 33.3 5 38.5 6 24.0 
 Female 10 66.7 8 61.5 18 76.0 
 18-22years 2 13.3 4 30.8 14 56.0 
 23-27 y 5 33.3 4 30.8 10 44.0 
 28-32 y 3 20 1 7.7 - - 
Age group 33-37 y 1 6.7 3 23.1 - - 
 38- 42 Y 1 6.7 - - - - 
 43-47 y 1 6.7 - - - - 

 48 years 
and over 2 13.3 1 7.7 - - 

 Nursing 
School  - - - - 12 48.0 

 
Secondary 
of nursing 
school 

4 26.7 5 38.5 3 12.0 

Marital 
status 

Institute of 
Nursing 6 40.0 4 30.8 1 4.0 

 Nursing 
college  4 26.7 3 23.0 2 4.0 

 Higher 
education 1 6.6 1 7.7 7 32.0 

 1-5 year  6 40.0 8 61.5 14 58.4 
 6 – 10 year 4 26.5 1 7.7 4 16.8 
Years in 
Hospital 

11 – 15 
year 1 6.7 1 7.7 1 4.1 
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 16 – 20 
year 1 6.7 2 15.4 1 4.1 

 21 – 25 
year 2 13.4 1 7.7 1 4.1 

 26 year 
&over 1 6.7 - - 3 12.5 

 year 15-11 1 6.7 1 7.7 1 4.1 
Year of 
experiences 

 20 year-16  1 6.7 2 15.4   

 21 – 25 
year 1 6.7 1 7.7   

Training 
Course 

Yes 11 73.3 4 30.8 9 37.5 

 No 4 26.7 9 69.2 15 62.5 
Number of 
training 
course 

1-3 time 
4 36.3 3 75 8 88.8 

 4- 6 time 7 63.7 1 25 1 11.2 
Type of 
training 

Theoretical  9 81.8 2 50.0 4 44.4 

 Practical  2 18.2 2 50.0 5 55.6 

F.*  = frequency  ,% = percentage , No. = number of sample  ,  
SD = standard deviation 
 
       This table shows that the socio-demographic data of the 
study sample of the present study were 66.7 % was female in 
Iraqi center, 61.5 % female in Ibn-Al-Naffess hospital, and 76 % 
was female in Ibn- Al-Bitar center, at age group ( 23-27) years 
old for Iraqi center and Ibn-Al-naffes hospital, 56 % of them at 
age group ( 18-22 )  years old in Ibn-Al-Bitar hospital, high 
percent for three hospitals was married and divorced, 40 %  of 
Iraqi center graduated from nursing institute, 38.5 %  of Ibn-Al-
Naffes hospital was graduated from secondary nursing school, 
and 48 % of nurses in Ibn-Al-Bitar graduated from nursing 
school, high percent of nurses in Iraqi center and Ibn-Al-Naffes 
hospital have ( 1-5)  years of experiences in hospital, and 62.5 % 
of nurses in Ibn-Al-Bitar hospital have ( 6-10 ) year of 
experiences, 73.3 %  of nurses in Iraqi center have theoretical 
training course, 50 % of nurses in Ibn-Al-Naffes hospital have 
theoretical and practical training course, and 55.6 % of nurses in 
Ibn-Al – Baettar have practical training course.   
 

 
Table ( 2 ) : Level of Iraqi center Nurses knowledge Toward Discharge planning For cardiac patients 

 
Domains N Min. Max. Mean SD Level  

1 General information of discharge 
planning 

15 8.00 14.00 11.67 1.562 H. 

2 Nurses knowledge toward medication 15 9.00 14.00 12.47 1.301 H. 

3 Nurses knowledge toward patients 
follow up 

15 3.00 6.00 4.800 1.033 M.  

4 Nurses knowledge toward patients 
activities 

15 22.0 34.00 29.67 3.204 M. 

5 Nurses knowledge toward nutrition 15 10.0 15.00 12.60 1.519 M. 

6 Nurses knowledge toward patients 
problems 

15 8.00 12.00 10.80 1.142 M. 

F= frequency , per = percent , SD = standard deviation , H = High , M = middle , N. = number of sample , Min. = minimum , 
Max.= maximum  , N. = number of sample 
 
       This table show the level of Iraqi Center nurses knowledge 
toward six knowledge domains which are nurses knowledge 
toward patients follow-up and it is level middle , nurses 
knowledge toward patients activities and it is level middle , nurse 
knowledge toward nutrition and it is level middle and nurses 
knowledge toward patients problems it is level middle except  

general information of discharge planning  and nurses knowledge 
toward medication they are level high . Revealed this table the 
majority of nurse’s knowledge for Iraqi center were middle for 
all domains of planning of discharge patients with open heart 
surgery.  

 
Table ( 3 ) : Level of Ibn-AL-Naffess Nurses knowledge Toward planning for cardiac patients discharge 

 
Domains N Min. Max. Mean SD Level   
1 General information of discharge planning 13 10.00 14.00 12.36 1.193 H. 
2 Nurses knowledge toward medication 13 10.00 14.00 12.00 1.299 H. 
3 Nurses knowledge toward patients follow up 13 5.00 6.00 5.82 .373 H. 
4 Nurses knowledge toward patients activities 13 22.00 32.00 27.00 2.791 M.  
5 Nurses knowledge toward nutrition 13 9.00 15.00 12.55 1.54 H. 
6 Nurses knowledge toward patients problems 13 7.00 12.00 10.37 1.547 H. 

F= frequency , per = percent , SD = standard deviation , H = High , M = middle , N. = number of sample , Min. = minimum , 
Max.= maximum  , N. = number of sample 
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       Results shows that the high level nurses knowledge in 
domains which are , general information of discharge planning , 
nurses knowledge toward medication , nurses knowledge toward 
patients follow-up , nurses knowledge toward nutrition and 

nurses knowledge toward patients problems except domain four ( 
nurses knowledge toward patients activities ) it is level middle  in 
Ibn-Al –Naffes hospital regarding to domains of planning 
discharge of patients. 

 
Table (4): Level of Ibn-Al-Bitar  Nurses knowledge Toward planning for cardiac patients discharge 

 
Domains N Min. Max. Mean SD Level 

1 General information of discharge 
planning 

24 8.00 14.00 11.370 1.616 H. 

2 Nurses knowledge toward medication 24 10.0 15.00 12.083 1.351 M. 

3 Nurses knowledge toward patients 
follow-up 

24 3.00 7.00 5.3750 1.052 H. 

4 Nurses knowledge toward patients 
activities 

24 23.0 33.00 27.667 2.828 M. 

5 Nurses knowledge toward nutrition 24 10.0 16.00 12.333 1.373 M. 
 

6 Nurses knowledge toward patients 
problems 

24 7.00 12.00 9.7083 1.567 M. 

F= frequency , per = percent , SD = standard deviation , H = High , M = middle , N. = number of sample , Min. = minimum , 
Max.= maximum  , N. = number of sample 
 
       This thable shows nurses knowledge domains for discharge 
patients in Ibn –Al-bitar hospital for domains which are nurses 
knowledge toward medications , nurses knowledge toward 
patients activities , nurses knowledge toward nutrition and nurses 
knowledge toward patients problems , this domains have middle 

level assessment , except domains general information of 
discharge planning and nurses knowledge toward patients follow 
– up have high level assessment . This table shows that the high 
number of nurses have middle level of knowledge regarding all 
domains of planning patients discharge.  

 
Table (5): Statistical Differences between Nurses Knowledge of Iraqi Center and their socio-demographic characteristics 

 
  Variables Sum of Squares df Mean Square F Sig. 

P≤0.05 

gander 
Between Groups 2.833 11 .258 1.545  

.399 
N.S 

Within Groups .500 3 .167  
Total 3.333 14   

age 
Between Groups 1655.733 11 150.521 18.815  

.017 
H.S. 

Within Groups 24.000 3 8.000  
Total 1679.733 14   

Marital status 
Between Groups 8.933 11 .812 3.655  

.157 
N.S 

Within Groups .667 3 .222  
Total 9.600 14   

Level of education 
Between Groups 10.567 11 .961 2.470  

.247 
N.S 

Within Groups 1.167 3 .389  
Total 11.733 14   

Years in hospital 
Between Groups 36.567 11 3.324 1.930  

.322 
N.S 

Within Groups 5.167 3 1.722  
Total 41.733 14   

Year of 
experiences in 
units 

Between Groups 26.267 11 2.388 2.686  
.225 
N.S 

Within Groups 2.667 3 .889  
Total 28.933 14   

Training course 
Between Groups 2.267 11 .206 .927  

.602 
N.S 

Within Groups .667 3 .222  
Total 2.933 14   

Type of training 
Between Groups 1.600 7 .229 .229  

.941 
N.S Within Groups 2.000 2 1.000  
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 Total 3.600 9    
df = degree of freedom , p = p value of significance: ≤ 0.05 = significant , ≤ 0.01 = high significant , 
 N.S = no significant , H.S = high significant 
 
       This table presented that there were statistical differences ( 
high significant ) between nurses knowledge  of Iraqi center and 
age of nurses at P = P ≤ 0.05 level. 
 

IV. DSCUSSION 
Part I: Discussion of the Socio-demographic characteristics 
and nurses knowledge 
       The study finding shows that the socio-demographic data of 
the study sample of the present study were 66.7% was females in 
Iraqi center, 61.5 in Ibn-Al-Nafess  hospital, and 76.% was 
female in Ibn- Al-Bitar hospital,  were females. These result  are 
agree with same study, which found the majority of the study 
sample was 81% of the study sample were female and 19% 
males (7). 
       At age group 23-27 years old for Iraqi center and Ibn-Al-
naffes hospital, 56% of them at age group 18-22 years old in Ibn-
Al-bettar hospital, this result supported by  same study reference, 
may be explained by the fact that younger nurses were freshly 
graduated, more interested and motivated and much active than 
the older ones in this areas (8).  
       High percent for three hospitals was married and divorced 
this agree with study done by (Tsilimingras, 2008 ) which found 
most of nurses are married (9).  
       The result show that 40% of Iraqi Center graduated from 
nursing institute, 38.5% of Ibn_Al-Naffes hospital was graduated 
from secondary nursing school, and 48% of nurses in Ibn-Al-
Bitar  graduated from nursing school this result support by (Rau, 
2012) they found the majority of nurses have diploma in nursing 
(10). 
       High percent of nurses in Iraqi center and Ibn-Al-Naffes 
hospital have (1-5) years of experiences in hospital, and 62.5% of 
nurses in  Ibn-Al-Bitar  hospital have (6-10) year of experiences, 
this result is agree with Danil (2011) (11). 
       Training course , 73.3% of nurses in Iraqi center have 
theoretical training course this finding disagree to the result 
obtained from study conducted by Danil (2011) who find that 
(100%) of nurses didn't attend any training session (11). 
 
Part II: Discussion of Nurses Knowledge Toward discharge 
planning for patients 
       The study finding presented the nurses responses toward 
their knowledge about the planning of cardiac patients discharge 
which are six domains as a fallow, the nurses responses toward 
their information about the  arrangement of discharge planning 
for patients was 86.7%, 69.2%, and 76% of nurses was not 
known when the discharge planning is preparing for patients for  
Iraqi center, Ibn-Al-Naffess hospital, and Ibn-Al-Betar hospital 
respectively. From the researcher point of view this result related 
to the majority of study sample graduated from nursing school 
and secondary nursing school. The domain of medication the 
nurses not known the following items, the aspirin side effect 
which as 80%, 76.9%, 44% for  Iraqi center, Ibn-Al-Naffess 
hospital, and Ibn-Al-Betar hospital respectively and the item that 

the  pain killer medication contraindication , which as 80%, 
76.9%  for the Iraqi center, and Ibn-Al-Naffess hospital 
respectively, and Patient cannot take the descriptive medication 
without medical advice was 92.3 % in Ibn-Al-Naffes hospital, 
researcher thought this result related to shortage of training 
course about discharge planning and medication used by cardiac 
surgery patients. The follow up domain the nurses not known 
that which situation can the patient call the doctor which as 
53.3%, and 36.1% for Iraqi center and Ibn-Al-Bitar hospital 
respectively. The activity of patients after surgery the nurses not  
known that the  Patient is urged to ride a bike and swim which as 
73.3%, 76.9%, and 80% for Iraqi center, Ibn-Al-Naffess, and 
Ibn-Al-Betar hospital respectively. The domain of nutrition was  
the nurses not known Signs of Speed weight gun for patient with 
open heart surgery, which as 80%, 84.6%,  and 92 % for Iraqi 
center, Ibn-Al-Naffess, and Ibn-Al-Betar hospital respectively . 
The domain of patients problems after  open heart surgery was 
the nurses not known that the  depression is a common sign for 
patient which as 46.7%, 61.5%, and 60% for Iraqi center, Ibn-Al-
Naffess, and Ibn-Al-Betar hospital respectively. 
 
Part III: Discussion of Statistical Differences between  Nurses 
Knowledge Of Iraqi Center and their Socio – demographical 
characteristic :  
       The results shows there was high significant relationship 
between nurses level of  knowledge and age of nurses at P = P ≤ 
0.05 level . In Comparison of the respondent's total scores with 
age group, there was a high significant between the nurse 
knowledge scores and their age group at p-value 0.05. This result 
was disagree with Tsilimingras, 2008 their finding indicate that 
there was non-significant association between the nurses’ 
knowledge and their age group (9).  
       Danil (2011) have showed that knowledge was highest in 30-
40 years old and lowest in the >50 years group of the staff  
.Based on the researcher's point of view, acquired knowledge 
may not contribute to the increasing age, that nurse who is aged 
(20-30) years old may had huge content of knowledge compared 
either nurse who is aged older than this interval, depending on 
their study of knowledge and their efficacy toward increasing 
knowledge (11). 
 

V. CONCLUSIONS 
1. Most of the study sample was female , high percentage 

at age were group 18 – 27 years old , most of them were 
married and divorced , majority of the study sample 
graduation from nursing school and secondary nursing 
school. 

2. High percentage of them were 1 – 5 years of working in 
hospital , and most of them have 1- 10 years of 
experience , 54 % they do not have training course in 
hospitals for discharge planning ,  29 % have from 1 – 3 
time of training course. 
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3. Quarter of study sample have theoretical training 
course. 

4. The level of nurses knowledge for discharge planning is 
low in different levels , Main deficits of nurses 
knowledge in domain three ( Nurses Knowledge toward 
patients follow-up ) in all three hospitals  and the 
highest level of nurses knowledge concerning discharge 
planning for open heart surgery  in domain four which it 
is ( Nurses Knowledge toward patients activities ) in all 
study sample. 
 

VI. RECOMMENDATIONS 
1. Increase body of nurses knowledge by lectures related 

to Discharge Planning for patients with open heart 
surgery. 

2.  Encourage the nurses to use internet technology to 
identify the importance of discharge planning. 

3. Motivate the nurses to doing study or research about 
nurses knowledge related to discharge planning  and 
supported these researches by re –enforcement or 
appreciation.  

4. Nursing staff working in the surgical wards in cardiac 
hospitals should be assessing after training course. 

5. The researcher suggested that further study need to be 
done about discharge planning and quality of nursing 
care in all Iraqi governorate. 

6. Nurses with the highest educational levels should be 
assigned to work in the surgical ward for open heart 
surgery .  
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Abstract- A descriptive study design carried out at the Pediatric 
Teaching Hospitals in Baghdad starting from November 22th, 
2015 to the August 8th, 2016. In order assess the Nurses' 
Knowledge and Practices toward Isolation Techniques among 
Children with Hepatitis . 
        Methodology: Non probability (purposive) sample of (50) 
nurses are selected from isolation wards in pediatric teaching 
hospitals in Baghdad, and they have at least one year of 
experience in Pediatric Hospital. The study instruments consist 
of three major parts. The first part related to nurses' demographic 
data, the second part related to nurse's knowledge and composed 
of (58) Items and the third part is concerned with observational 
checklist and composed of (53) items of nurses' practices of 
isolation  techniques among children with hepatitis. The data 
were collected through using constructed questionnaire, which is 
consisted of (121 ) items and filled by interview technique and 
observational checklist. Descriptive statistical analysis 
frequencies, percentage, standard deviation, mean of scores and 
relative sufficiency; and inferential statistical analysis are used 
for analysis (Anova) . 
        Results: The results of the study reveal adequate nurse's 
knowledge about isolation techniques among children with 
hepatitis, (56%) of the sample have very good knowledge toward 
isolation techniques among children with hepatitis, while 
evaluation of nurses' practices reveals (54%) have low practices 
toward isolation techniques among children with hepatitis, this 
result means that most of the nurses' practices have low scores. 
The findings reflect the significant relationship between nurse's 
knowledge and their marital status, and no significant 
relationship between nurse's knowledge and other demographic 
variables and a significant relationship between nurse's years of 
working in isolation wards, training session, and their practices 
no significant relationship between nurse's practices and their 
other demographic variables. 
        Recommendation: The study recommends that an 
educational and training program of isolation techniques among 
children with hepatitis is important for the nurses working in 
isolation wards, nurses' education level should be improved 
through an increasing the number of professional nurses 
employed in isolation wards. 
 
Index Terms- Nurses' Knowledge, Practices Practice, Isolation 
Techniques . 
 

I. INTRODUCTION 
he liver is a vital organ that processes nutrients, filters the 
blood, and fights infections. When the liver is inflamed or 

damaged, its function can be affected. Hepatitis is usually caused 
by a viral infection, it can also be caused by, bacteria, toxins, 
some medications, heavy alcohol use, or other diseases, such as 
autoimmune and metabolic illness. We can't live without a 
functioning liver.  Almost all cells and tissues in the body depend 
on the liver. When something goes wrong with the liver, it can 
have a serious effect on almost every other organ in the body (1). 
In the United States, hepatitis A, B, and C are the most common 
viruses that cause hepatitis and are of great public health 
significance. Hepatitis A is an acute disease often but with 
outbreak capacity. However, hepatitis B and C disease can  
become chronic, leading to life-threatening liver conditions (2). 
Severe liver disease leading to cirrhosis, liver cancer, and/or liver 
failure requiring liver transplantation can occur during childhood 
but is very rare. Children infected with HCV probably do have 
some risk of developing these serious liver disease in adulthood, 
but the exact risks are not known at the present time (3). Viral 
hepatitis places a heavy burden on the health care system because 
of the costs of treatment of liver failure and chronic liver disease. 
In many countries, viral hepatitis is the leading cause of liver 
transplants. Such end-stage treatments are expensive, easily 
reaching up to hundreds of thousands of dollars per person (4). 
Viral hepatitis is arguably the most significant public health 
problem facing Iraq today. Some efforts are being made to raise 
awareness about hepatitis and their prevention through media, to 
make it more effective, we need to assess gaps in health 
education (5). 
 

II. METHODOLOGY  
Objectives of the study 

1. To assess the knowledge of pediatric nurses toward the 
isolation techniques among children with hepatitis. 

2. To find –out the relationship between the knowledge of 
pediatric nurses and demographic characteristics such as 
(age , gender, level of education, years of experiences 
and years of employment). 

        Design of the study: A descriptive study is conducted on 
male and female pediatric nurses who are dealing with the 
children who experienced hepatitis to identify the nurses 
knowledge and practices concerning isolation techniques. 

T 
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        Setting of the study: The study is conducted in isolation 
wards at three hospitals in Baghdad . These hospitals include 
Child's Central Pediatric Teaching Hospital , Welfare Pediatric 
Teaching Hospital and  Ibn ALKhateeb Hospital which deal with 
hepatitis. 
        Sample of the study: Non - probability (purposive) sample 
of (50) nurses who are composed of all nurses who provide care 
for the children with hepatitis in isolation wards. 
        Study instrument: The questionnaire was constructed for 
the purpose of study which includes the following parts: 
 
Part I: Nurses' demographic characteristics 
Part II: Nurses' Knowledge 
Part III: Nurses' practice 
 
        Method of data collection: Data is collected through a 
direct interview with the nurses by using a constructed 
questionnaire. While for nurse's practices, data is collected 

through the applications of concealed observation technique. 
Nurses are observed while they are working in isolation wards. 
Data collection was performed  from April 3th  until the 8th of 
June 2016.   
        Validity and Reliability: The content validity of the 
instrument was established through a panel of (14) experts, the 
reliability of the items were based on the internal consistency of 
the checklist was assessed by calculating Cronbach s' Alpha 
which as= 0.87 and 0.84 for nurses knowledge and practice 
respectively. 
        Statistical analysis: The statistical data analysis approach 
by using (SPSS-ver.20) is used in order to analyze and evaluate 
the data of the study. A descriptive statistical data analysis 
approach used to describe the study variables : Frequencies, 
Percentages, Mean of score and stander deviation. Inferential 
statistical data analysis approach: used by application of the 
ANOVA test. 
 

 

III. RESULTS  
Table 1: The distribution of the Sample According to their Demographic Characteristics 

 

No. Characteristics F % 

1 Gender: 
Male 15 30 
Female 35 70 
Total 50 100 

2 Age group: 

< 20 year 0 0 
20 -29 year 35 70 
30 – 39 year 13 26 
40 – 49 year 2 4 
50 ≤  year 0 0 
Total 50 100 

4 Level of educational Nursing intermediate school 2 4 
  Nursing secondary school 22 44 
  Nursing institute 12 24 
  Nursing college/more 14 28 
  Total 50 100 

4 Years of employment in 
hospital: 1 – 5 year 34 68 

  6 – 10 years 9 18 
  11 – 15 year 7 14 
  16 – 20 year 0 0 
  21 ≤ year 0 0 
  Total 50 100 
5  1 – 5 year 38 76 

 Years of working in isolation 
wards: 6 – 10 years 11 22 

  11 – 15 year 1 2 
  16 – 20 year 0 0 
  21 ≤ year 0 0 
  Total 50 100 

No: Number, F: Frequency, % Percentage 
 
        This shows that most of the pediatric nurses are females 
with age group range between 20 – 29 years old (70%). Forty 

four percent of them are graduated from nursing secondary 
school. Regarding years of employment, 68% of the nurses are 
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employed in hospital for 1 – 5 years which is the same period for their working in isolation wards (76%).  
 

Table 2: The Nurses' Knowledge towards Isolation Techniques for Children with Hepatitis (N=50) 
 

                                                               
Levels 
Knowledge 

Poor Fair Good Very good 
M.S SD F % F % F % F % 

General knowledge towards hepatitis 0 0 10 20 29 58 11 22 3.02 0.654 
Knowledge of measures & standards 
for control and prevention of hepatitis 0 0 0 0 21 42 29 58 3.58 0.499 

Knowledge of cleanliness for isolation 
ward 0 0 2 4 18 36 30 60 3.56 0.577 

Knowledge of disinfection and 
sterilization 0 0 2 4 26 52 22 44 3.40 0.571 

Knowledge of maintaining a 
documenting in a record of isolation 
ward 

0 0 1 2 9 18 40 80 3.78 0.465 

Total 0 0 0 0 22 44 28 56 3.56 0.501 
F: Frequency, %: Percentage, M.S: Mean of score, SD: Standard deviation 
 
        This table indicates that half of pediatric nurses have very 
good level of total knowledge towards isolation techniques for 
children with hepatitis (56%). Regarding sub-domain of the 
knowledge scale, 58% of nurses have good level of general 
knowledge towards hepatitis and very good level of knowledge 
concerning measures and standards for prevention and control of 

hepatitis; 60% of them have very good level of knowledge 
related to cleanliness of isolation ward; but 52% of them have 
good level of knowledge concerning disinfection and sterilization 
of isolation ward; and most of them (80%) show very good level 
of knowledge related to maintaining a documentation process of 
records in the isolation ward. 

 
Table 3: The Nurses' Practices towards Isolation Techniques for Children with Hepatitis (N=50) 

   
                                                               
Levels 
Practices 

Low Moderate High 
M.S SD F % F % F % 

Hand washing 32 64 13 26 5 10 1.46 0.676 
Wearing medical gloves and 
masks 18 36 30 60 2 4 1.68 0.551 

Management of patient's room 49 98 1 2 0 0 1.02 0.141 
Management of contaminated 
tools 1 2 39 78 10 20 2.18 0.438 

Management of patent's safety 0 0 9 18 41 82 2.82 0.388 
Management of patient's personal 
hygiene 50 100 0 0 0 0 1.00 0.001 

Patient's Monitoring 18 36 32 64 0 0 1.64 0.485 
Patient's Dietary 9 18 41 82 0 0 1.82 0.388 
Nurses Education 37 74 2 4 11 22 1.48 0.839 
Management related Visitors 48 96 2 4 0 0 1.04 0.839 
Total 27 54 23 46 0 0 1.46 0.503 

F: Frequency, %: Percentage, M.S: Mean of score, SD: Standard deviation 
 
        This table reveals that half of pediatric nurses are 
experiencing low practices in isolation techniques for children 
with hepatitis (54%) for the total score of the scale. The sub-
domain of the practice scale shows that 64% of the nurses have 
low practices of hand washing; 60% of them have moderate 
practices in of wearing medical gloves and masks; the majority 
of them have low practices with management of patient's room 
(98%); 78% of them show moderate practices in management of 

contaminated tools; the high percentage is reported in high level 
of practices in management of patent's safety (82%); all the 
nurses show low practices in management of patient's personal 
hygiene (100%); 64% of them experience moderate practices in 
patient's observation; regarding patient's nutrition, 82% of nurses 
show moderate practices; 74% of them have low practices in 
nurses and patients teaching and education; and 96% of them 
show low practices regarding management of visitors. 

 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      171 
ISSN 2250-3153   

www.ijsrp.org 

Tables 4: The Significant Differences between Nurses' Knowledge Demographic Data: 
 

Table 4-1: Significant Differences between Nurses' Knowledge and their Gender (N = 50) 
 

Demographic Data Ratind M SD t df Sig. P≤0.05 
Gender Male 91.66 10.535 0.143 48 0.887 N.S 
 Female 91.20 9.930 0.146 28.076 0.885 N.S 

M: Mean, SD: Standard deviation, t: t-test, df: Degree of freedom, Sig: Significance, P: Probability value, N.S: Not significant 
 
        This table reveals the significant relationships between the nurses' knowledge and their gender for the total score and the scores 
of sub-domain; the table indicates that there is no significant relationship between knowledge and nurse' gender at p-value ≤ 0.05.  

 
Table 4-2:The Analysis of Variance for Nurses' Knowledge with Respect to their Age Group (N=50) 

     

Knowledge Sources of 
Variance 

Sum of 
Square df Mean 

Square F P≤ 0.05 

Age 
Between Group 5.794 2 2.897 

0.026 0.974 Within Group 5150.686 47 109.589 
Total 5156.480 49  

df: Degree of freedom, F: F-statistic, P: Probability value 
 
        The analysis of variance in this table indicates that there is no significant relationship between the total and sub-domains of the 
nurses' knowledge with regarding to their age group at p-value ≤ 0.05.  
 

Table 4-3: The Analysis of Variance for Nurses' Knowledge with Respect to their Levels of  Educational (N=50) 
         

Knowledge Sources of 
Variance 

Sum of 
Square df Mean 

Square F P≤ 0.05 

Educational Level 
Between Group 
Within Group 
Total 

271.008 
4885.472 
5156.480 

3 
46 
49 

90.336 
106.206 0.851 0.473 

df: Degree of freedom, F: F-statistic, P: Probability value 
 
        This table reveals that there is no significant relationship between the score of total knowledge and its sub-domains except the 
domain of general knowledge towards hepatitis which is significantly related with nurses' educational level at p-value ≤ 0.05.   
 

Table 4-4: The Analysis of Variance for Nurses' Knowledge with Respect to their Years of Employment in Hospital (N=50) 
  

Knowledge Sources of 
Variance 

Sum of 
Square df Mean 

Square F P≤ 0.05 

Years of Employment 
in Hospital 

Between Group 
Within Group 
Total 

113.014 
5043.466 
5156.480 

2 
47 
49 

56.507 
107.308 0.527 0.594 

df: Degree of freedom, F: F-statistic, P: Probability value 
 
This table depicts that there is no significant relationship between the nurses' knowledge and their years of employment in hospital at 
p-value ≤ 0.05 for the total knowledge and its sub-domain. 

 
Table 4-5: The Analysis of Variance for Nurses' Knowledge with Respect to their Years of Working in Isolation Wards (N=50) 

Knowledge Sources of 
Variance 

Sum of 
Square df Mean 

Square F P≤ 0.05 

Years of Working in 
Isolation Wards 

Between Group 
Within Group 
Total 

135.437 
5021.043 
5156.480 

2 
47 
49 

67.718 
106.831 0.634 0.535 

df: Degree of freedom, F: F-statistic, P: Probability value 
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        This table reveals that there is no significant relationship has 
been reported between the nurses' knowledge and their years of 
working in isolation wards at p-value ≤ 0.05.  
 

IV. DISCUSSION 
Part I : The discussion of the nurse's demographic 
characteristic: 
        Through the data analysis distribution of demographic 
variables, the present study reports that the age range is between 
(less than 20 years to 50 years and more ) and the age majority is 
( 20 – 29 )years which accounts for 35 (70%) the mean of the age 
is  (25 years). This result agrees with Abdulla and Abdulla, 
(2014) who document that the age (20-29 years) is the most of 
the sample (6). Kaur,et al., (2008) observe that most years old of 
the sample age at group (20-30) (7). Most of the sample are 
females 35 (70%) this result agrees with Kamunge,(2013) who 
finds that 70.2% of the sample are females (8). Also, Thomas, 
(2012) declare that females are 97.8% of his study (9).  22 (44%) 
graduate from nursing high school. This finding agrees with 
Hassan and Hassan,(2012) who show in the study that the 
graduated from a secondary school of nursing are 42.5% of her 
study samples (10). 
        Regarding the years of experience, 34 (68%) of nurses in 
this sample have between (1-5) years of experience in hospital 
This result disagrees with Chau, et al., (2010) who point out the 
45% are a high percentage of the sample years of experience and 
have (>6) years of working experience P

(11)
P. 

        Regarding the years of experience, (76%) of nurses in this 
sample have between (1-5) years of experience in isolation 
wards. This result agrees with (Moosa 2012) finding who shows 
that (57.1%)of nurses have between (1-5) years of experience in 
emergency unit. They also agree with the result of study 
conducted by Al- Ibady (2011) who indicates that the highest 
percentage 70% have (1-5) years of experience in the leukemic 
wards P

(12)
P. 

 
Part II: The Discussion of Nurses' knowledge  Concerning 
Isolation Techniques in Isolation ward : 
        The result presented indicates that 58% of nurses having 
good level of general knowledge towards hepatitis . This result 
leads to decrease risk spread of infection for children with 
hepatitis. This result agrees with Taylor et.al, (2008) who state 
that the infection can be controlled by breaking the cycle of 
infection and one item of this cycle is the source of infection P

(13)
P. 

Regarding Measures and Standards for Control and Prevention of 
Hepatitis, results indicates that 58% of nurses having very good 
level of concerning measures and standards for the control and 
prevention of hepatitis infection. This result agrees with the CDC 
(2007) which has reported that the nursing staff should have a 
background about the principles of preventing the spread 
infection in all health care settings P

(14)
P. 

        Concerning Cleanliness for Isolation ward, results indicates 
that 60% of nurses having very good level of knowledge related 
to cleanliness of isolation ward. The results show that those 
nurses hav adequate infection about knowledge concerning 
isolation ward cleanliness and that those nurses should apply this 
knowledge to meet isolation ward needs and optimizing nursing 
action and care toward patients in isolation ward in order to 

decrease the incidence of transmission of infection in the ward 
among the personnel.(the researcher) This finding agrees with 
the CDC (2007) which document that the health care workers 
including nursing staff should update their information on the 
basic principles of hand hygiene, barrier precautions, and 
isolation precautions that are included in their guideline for the 
isolation precautions to reduce the transmission risk of infection 
P

(14)
P. 

        Additional to the information concerning Disinfection and 
Sterilization, results indicates that 52% of nurses having good 
level of knowledge concerning sterilization and disinfection of 
isolation ward. This result agrees with literatures which explains 
and emphasizes the importance of cleaning any items and 
equipments used in isolation ward before disinfection or 
sterilization in order to reduce any dirt such as blood clot ….etc, 
in these equipment before being sterilized or disinfected. Also, 
result agrees with Alter and Tokars (2008) who state that the 
establishing of a written protocols for cleaning and disinfection 
of surfaces and equipment in the isolation ward, including careful 
mechanical cleaning before the disinfection process P

(15)
P. 

        The information about Maintaining a Documenting in a 
record of Isolation ward, results  indicates that 80% of nurses 
having very good level of knowledge related to information 
about record keeping in patient's isolation ward record. These 
findings indicate that nurses who are working in isolation ward 
have adequate knowledge concerning record keeping in patients 
hepatitis record in isolation ward. This result agrees  with study 
done by Shah and Ali ,(1996), which states the nurse must assess 
and monitor complete blood picture daily, places of hemorrhage 
and color and characteristic's of faces skin and urine, signs and 
symptoms of infection (temperature, pulse, and respiration, 
complications of chemotherapy (i.e., decrease account of white 
blood cells, hemoglobin, and platelets ), and signs and symptoms 
of increased intracranial pressure P

(16)
P. 

 
Part III: Discussion of association between the Nurses' 
Knowledge and Demographic Data 
        The result of the present study reveals that there is no 
significant relationship between knowledge and nurses' gender at 
p-value ≤ 0.05.. This result is not consistent with Mohamed et al., 
(2006) who find that there is a relationship between health care 
workers gender and their knowledge P

(17)
P. 

        Results indicates that there is no significant relationship 
between nurses' knowledge and age group at p-value ≤ 0.05. This 
result agrees with Al-Ibady (2011) P

(12)
P. 

        Results reveals that there is no significant relationship 
between the score of total knowledge and its sub-domains except 
the domain of general knowledge towards hepatitis which is 
significantly related to nurses' educational level at p-value ≤ 
0.05. This result disagrees with Al-jaza iri (2007) that documents 
that the level of knowledge increases when the level of education 
has increased too P

(18)
P. 

        Findings of the present study indicates that there is no 
significant relationship between the nurses' knowledge and years 
of employment in hospital at p-value ≤ 0.05  for the total 
knowledge and its sub-domain. This result agrees with Paul 
(2007), who indicates that there is no significant relationship 
between nurses' knowledge and years of employment in hospital 
P

(19)
P. 
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        The study shows that there is no significant relationship 
between total score of nurses' knowledge and their Years of 
Working in Isolation Wards at p-value ≤ 0.05. This result agrees 
with Al-Ibady (2011) that documents no significant relationship 
between years of experience in leukemic wards and nurses' 
knowledge (12). 
 

V. CONCLUSIONS 
1. The Nurses demonstrate adequate knowledge about all 

aspect of isolation techniques for children with hepatitis 
generally, (56) of them have Very good knowledge and 
(44 ) have good knowledge. 

2. Nurses knowledge have been not influenced by their 
gender, age, levels of education, employment in 
hospital, years of working in isolation wards. 

3. The Nurses demonstrate inadequate practices about all 
aspect of isolation techniques for children with hepatitis 
generally, (54) of them have low practices and (46) have 
Moderate practices. 

 

VI. RECOMMENDATIONS 
1. The training sessions should be regularly done and 

updated in view of changing practices. 
2. The concept of infection prevention and infection 

control guidelines should be clarified among the 
hospital staff, especially the staff of isolation wards. 

3. Encourage transmission barriers use (hand hygiene, 
personal protective equipment), especially the most 
important and simple procedures to reduce the infection 
'hand hygiene'. 

4. The pediatric nurses should be exposed to educational 
courses to raise their practices about the isolation 
techniques, with an emphasis on the parts that they were 
weak in. 

5. Special training programs should be designed and 
constructed for nurses in isolation ward to reinforce 
their skill in isolation techniques and promote their 
experiences. 
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I. INTRODUCTION 

ducation is considered as the most potent force of social 

change. Today we considered Education as basic need as 

like as food, Shelter and cloths, because without education no 

people have good knowledge. Only education can modify our 

behavior. Only educated people can lead a healthy nation. To 

become a healthy nation we should produce high quality of 

human resource. So for the quality development we need a 

problem free education system. But our education Specially 

Higher Education has been facing a number of problems still 

now. It unable to caters to the need of the needy people. 

       If we look back to the history than we will see that from that 

period our education system had been facing numbers of 

problems. At that time higher education system was designed 

according to London university and it only served the colonial 

people and caters to the need of the elite class people and 

deprived others lower caste, and poor people, but after 

independent of the nation deferent commission had formed to 

improve the quality of education and make education accessible 

for all. 

       Since independence we are facing numbers of challenges 

though UGC takes different actions to upgrade quality education 

but still now we faces some challenges. 

 

II. OBJECTIVES OF THE STUDY 

 To study about existing problems of higher education in 

Assam. 

 To study about its prospects. 

 To study about remedial measures. 

 

III. METHODOLOGIES 

       METHOD: Descriptive method was adopted. This paper is 

theoretically analytical in nature. Data had been collected by 

using secondary data. 

 

IV. ANALYSIS AND INTERPRETATION OF DATA 

       Objectives wise analysis has done in below- 

 

OBJECTIVE NO.1. TO STUDY ABOUT EXISTING 

PROBLEMS OF HIGHER EDUCATION IN ASSAM. 

       1. ACCESS: Still now education is not accessible for all. 

Only some selected students can able to go to the colleges orb 

universities. Due to lack of seat capacity some students are 

unable to getting admission because every year hundred and 

above students go to the particular department from different 

colleges under that particular university. But seat capacity of a 

particular department is 40/50. Than what will be the situation 

for that rest of the students? Ultimately they unable to get 

admission and wastage their time and money. 

       2. EQUITY: Equity means gives opportunities according to 

the needs of the needy people but in general classroom it is not 

possible to provide according to their needs. 

       3. QULAITY: Quality is one of the important aspects of 

higher education. But if we see whether the quality is mai8ntain 

or not? In real sense we have seen that day by day quality is 

deteriorating and quantity is increased. Most of the students 

having master degrees unable to write that “ I am a master degree 

student”. It indicates what quality possesses by our higher 

education.  

       4. POOR RESEARCH: Higher education should be 

research oriented. It tries to seek some new problems exist in the 

society and to provide solution. But our higher education system 

is quite bookish. Less emphasize upon research activities. 

       5. POOR INFRUSTUCTURE IN COLLEGES: It is also a 

problem to provide quality education. Most colleges in rural 

areas having extremely poor infrastructure. These institutions 

have not adequate physical facilities like- indoor stadium, fully 

computerized library with rich collection of reference books and 

national and international journals to compel the students to 

spend more time in colleges. Hence such educational institutions 

are unable to fulfill the need of the students. 

       6. OUTMODED TEACHING METHOD: This is a 

techno- scientific era. But still now we have been adopted 

traditional method. Theoretical knowledge is still disseminated 

through chalk and talk method of teaching. The new technologies 

are yet to be introduced. 

       7. LACK OF SKILL BASED EDUCATION: education 

should be such type which can develop different skills of the 

students so that they can adjust any situation of their life. 

       8. LACK OF PROPER PLANNING: our higher education 

system is not based upon any adequate planning. Without 

planning our higher education system is running. Every year 

batch by batch students are coming out but they have no any 

proper placement opportunities. After completion of their degree 

where they has gone? What they will do? There is no any definite 

answer. They again come back to home and remain the same. 

       9. EDUCATED UNEMPLOYMENT: Our higher 

education system creates numbers of educated unemployment. 

After completion of course most of the graduate students unable 

to getting a job. So they become educated unemployed. 

       10. OVERCROWDED OF THE CLASSROOM: In some 

context it had seen that some colleges facing various problems 
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due to over students in a class. In recently education has become 

free in provincialised colleges where numbers of student gets 

admitted. It crossed to the general ratio of student: teacher ratio, 

i.e. 30:1. Is multiplied by 100:1.So that it is unable to control the 

classroom for the teacher. 

       11. CURRICULUM: Curriculum is also defective. It can’t 

cater to the need of the young people. Curriculum is like that 

which provide some material for collect marks in examination. It 

unable to provide proper knowledge. 

       12. RESERVATION: Reservation itself creates some 

problems. Due to caste based reservation most of the students 

belong from rich family having low quality is able to getting 

admission in reputed institution. But poor family well talented 

student6s are unable to get admission. So reservation should be 

there but it should be merit basis not caste based. Great 

economist Sam pitrada also against this caste based reservation 

system though he belongs from scheduled caste students. 

       13. OPEN AND DISTANCE LEARNING: Open and 

distance learning is most suitable and acceptable according to the 

changing time period. It can caters to the need of the numbers of 

people whom unable to complete their education due to different 

reason. But its poor administration creates some problems which 

can indirectly help to increase quantity, decrease quality. 

       14. EXAMINATION SYSTEM: Examination system is 

good. But to some extent biasness regarding internal assessment 

is create some problem. 

       15. PRIVATIZATION: the higher and technical education 

in India is being increasingly privatized in multiple ways. Private 

institutions are mostly commercial and they are profit oriented. 

So their cost is very high. Only the elite section of the society can 

admit their child in private education. Daily wage earner students 

are unable too get opportunity to see that kind of institution. In 

this context again a question may be arise regarding equal 

education to all. 

       16. POOR TECHNOLOGY: In Assam universities and 

colleges don’t have adequate ICT facilities. Still now computer 

lab, ICT lab, media are not properly utilized. 

       17. VALUE EDUCATION: value means worth, 

desirability. Now a-days day by day values among people are 

decreases. Due to use of power and knowledge they become ego-

centric and selfish. They forgot about values, ethics, morality etc. 

In consequences corruption, indiscipline, violence, exploitation, 

selfishness etc are being increased and in the contrary external 

human values like-truth, beauty, goodness, love, honesty, 

patience, sympathy, etc are being decreased. 

 

OBJECTIVE NO. 2. TO STUDY ABOUT PROSPECTS OF 

HIGHER EDUCATION: 

       What will be the future prosperity of higher education? We 

may assume in this way that- 

       1. INTERDISCIPLINARY THEMES OF 

CURRICULUM: 
 Schools must move beyond a focus on basic competency to 

promoting understanding of academic content at much higher 

levels by weaving 21st century interdisciplinary themes into 

curriculum: 

 Global awareness 

 Financial, economic, business and entrepreneurial 

literacy 

 Civic literacy 

 Health literacy 

 Environmental literacy  

       2. LEARNING AND INNOVATION SKILLS: Learning 

and innovation skills increasingly are being recognized as the 

skills that separate students who are prepared for increasingly 

complex life and work environments in the 21st century, and 

those who are not. A focus on creativity, critical thinking, 

communication and collaboration is essential to prepare students 

for the future. 

 Creativity and Innovation  

 Critical Thinking and Problem Solving  

 Communication and Collaboration  

       3. INFORMATION, MEDIA AND TECHNOLOGY 

SKILLS: Today we live in a technology and media-suffused 

environment with: 1) access to an abundance of information, 2) 

rapid changes in technology tools, and 3) the ability to 

collaborate and make individual contributions on an 

unprecedented scale. To be effective in the 21st century, citizens 

and workers must be able to create, evaluate, and effectively 

utilize information, media, and technology. 

 Information Literacy 

 Media Literacy 

 ICT Literacy 

       4. LIFE AND CAREER SKILLS: Today's students need to 

develop thinking skills, content knowledge, and social and 

emotional competencies to navigate complex life and work 

environments.  essential Life and Career Skills are: 

 Flexibility & Adaptability 

 Initiative & Self Direction 

 Social & Cross-Cultural Skills 

 Productivity & Accountability 

 Leadership & Responsibility 

 

V. MAJOR FINDINGS OF THE STUDY 

It has found out from the whole study – 

 PROBLEMS 

 Lack of seat capacity is stand as a new issue in present 

higher education system. 

 Overcrowded of classroom is another big issue. 

 Caste based reservation is also a challenge of higher 

education 

 Open and distance education is also a new challenge. 

 Value crisis among students is also stand as a issue. 

 Privatization of higher education is also a major 

challenge of higher education. 

 Use of poor technonology in rural higher education 

institution is also a vital challenge. 

 Outmoded teaching method is stand as a bar regarding 

effective teaching learning process. 

 Lack of skill based education become students more 

passive. 

 Lack of proper planning in education system which 

create educated unemployment. 

 Lack of carrier oriented courses. 

 PROSPECTS- 
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 21
st
 century education aims to prepare the Lerner for the 

global society.  

 Educations in the 21
st
 century offers a huge variety of 

learning options like direct instructions from teacher, 

blended learning environments, virtual learning, peers to 

peers learning, open and distance learning. 

 The whole education system will be innovative and 

change on the basis of the demand and requirement of 

the era. 

 Most emphasize upon open and distance learning. 

 More emphasize upon e-learning, web based learning, 

blended learning, digital classroom etc. 

 Critical thinking, problem solving, reasoning, analysis, 

interpretation, synthesizing information 

 Research skills and practices, interrogative questioning 

 Creativity, artistry, curiosity, imagination, innovation, 

personal expression 

 Perseverance, self-direction, planning, self-discipline, 

adaptability, initiative 

 Oral and written communication, public speaking and 

presenting, listening 

 Leadership, teamwork, collaboration, cooperation, 

facility in using virtual workspaces 

 Information and communication technology (ICT) 

literacy, media and internet literacy, data interpretation 

and analysis, computer programming 

 Civic, ethical, and social-justice literacy 

 Economic and financial literacy, entrepreneurialism 

 Global awareness, multicultural literacy, 

humanitarianism 

 Scientific literacy and reasoning, the scientific method 

 Environmental and conservation literacy, ecosystems 

understanding 

 Health and wellness literacy, including nutrition, diet, 

exercise, and public health and safety 

 Child-centered education. 

 Productive learning. 

 Group teaching 

 

OBJECTIVES NO 3.SUGGEST TO ERADICATE 

EXISTING PROBLEM: 

 Increase seat capacity so that all students who are suit to 

getting higher education should be getting admitted. 

 Innovative method of teaching should be introduced in 

every higher education institution. At least power point 

presentation with LCD projector should be used instead 

of chalk and talk method. 

 Curriculum should be relevance to the practical life. 

 Reservation should be merit basis for irrespective of 

caste, color sex etc. 

 To create a healthy environment in colleges the 

infrastructure of the college should be develop. 

 In distance and open learning administration of the 

college should be strict. 

 Most emphasized upon value based education. 

 Skill based courses are prefer by the students 

 Biasness should be abolished from the internal 

assessment of the colleges or universities. 

 

VI. CONCLUSION 

       Education is the most efficient instrument which can enrich 

the people with the knowledge,skill, capacity and confidence for 

building a dynamic , vibrant nation that takes care of its entire 

people. Higher education occupies a place of special importance 

because it can provide ideas and personnel to give shape to the 

future. 
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Abstract-Web Real-Time Communication (WebRTC) is an open-source real-time interactive audio, video communication framework 
and potentially useful standard that allows to incorporate features such as voice calling, video chatting, messages features and peer to 
peer (P2P) file sharing directly into the browser. New Firefox Hello video and chat client that lets user talk securely to anyone else 
using an up-to-date Firefox, Chrome, or Opera browser, without the need to downloaded any add-on, or configure any new settings. In 
WebRTC, Communication is extremely sensitive to affected by errors. Research paper discusses some of the mechanisms utilized in 
WebRTC to handle data missing, Virtual Private Network (VPN) bugs, Reporting errors and WebRTC traditional error in the 
communication path while WebRTC processing. In this case tried to solve the problems on the WebRTC communication. This Paper’s 
reviews the techniques that have been developed for error detect, locate and correct in the WebRTC. More importantly, this system 
design can correct an error at a small modification of the basic structure. 
 
Index Terms- Data Missing, Reporting Errors, VPN Bugs, Traditional Error    
 

I. INTRODUCTION 
ired and wireless technologies have been developed with the wise spread of modes in communication. The vast usage of the 
communication devices such as computers, mobile phones, tablets the communication techniques will be increased. Most of the 

modern technologies are being emerged through traditional technologies. Web RTC is one of the fastest and quickest techniques that 
arise with above traditional technologies. IP communication was the prominent technology since last few decades. Internet Protocol 
(IP) communication has been prominent due to its wide spread all over the world. Communication Medias such as audio and video 
have been easy with the internet in modern period. Internet has been the foundation for WebRTC technique. Web RTC is a popular 
metric that is widely used in industries. It is able to interact with other browsers in real time which focus to a peer to peer connection. 
It is also an API definition develop by World Wide Web consortium. This enables facilities such as voice calling, video chat and peer 
to peer file sharing. This can be done easily without any plug-ins or third party software. It is a media engine available in all browsers 
launched by Google. WebRTC is mainly defined with Java Script Audio Video Interleaves (AVI), Standard Hypertext Markup 
Language 5 (HTML) tags and with some of the communication protocols [1]. 
 
Usage of this system is reduce due to network latency, packet loss and bandwidth. Due to above reasons errors are occur in WebRTC. 
This paper is present the errors that are occurring and the mechanisms which are used to handling this errors.  VPN Bugs, Data packet 
missing, reporting errors, Queuing errors, traditional errors of WebRTC are further describe in the paper. 
 
 

II. BACKGROUND AND RELATED WORK 
WebRTC (real-time communication) web application developers the talent to write rich, real-time multimedia applications (video chat 
think) on the web, without plugins, downloads or installs. The tuning work WebRTC uses standard browser capabilities, JavaScript 
and HTML5 API to support real-time multimedia communication applications without using any browser plugins. Its purpose is to 
help build a strong platform RTC running on multiple web browsers across multiple platforms. Web applications advanced for 
WebRTC-enabled browsers can create a real-time communication with each other and with bequest network services. To access these 
applications, a subscriber needs to be connected to the Internet and the use of a device (such as a mobile phone, a laptop, a tablet or a 
desktop) gave with a WebRTC-enabled browser [3]. 

The problem of error control and concealment in video communication is becoming increasingly important because of the growing 
interest in video delivery over unreliable channels such as wireless networks and the Internet [1]. 

In video communications over error-prone channels, compressed video streams are extremely sensitive to bit errors. Often random and 
burst bit errors impede correct decoding of parts of a received bit stream. Video decoders normally utilize error concealment 
techniques to repair a damaged decoded frame, but the effectiveness of these error concealment schemes relies heavily on correctly 
locating errors in the bit stream [7].An important aspect in the development of software is to decide where to locate mechanisms for 
efficient error detection and recovery. This paper shows comparison between two methods for selecting locations for error detection 
mechanism. Especially for black-box modular software [6]. 
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Memory and execution time reduce when proper placing EA’s. The software’s incorporate with error detection mechanisms (EDM’s) 
and error recovery mechanisms (ERM’s). Numerous algorithms and techniques have been proposed in logic circuits. (The D-
algorithm, the PODEM algorithm FAN-algorithm) Propagation analysis in software has been described for debugging use in [8].  

Error monitoring is very important process. It is very important source of information. By through error monitoring, error detection 
and correction will be much easier. The  most  likely  neural  generator  of  the  ERN  is  anterior cingulated  cortex  (ACC),  an  area  
that  in  recent  years  has  been implicated in another function related to the evaluation of performance, monitoring for competition (or 
conflict) during information. The Error-Related Negativity is focused on ERN, ERP. ERP  components  observed  in  at  least  three  
situations: following overt response errors in choice RT tasks, following  late  responses  in  deadline  RT  tasks, following  feedback  
about  response   accuracy. 

III. METHODOLOGY 
The proposed consist four main part in order to accomplish handling the errors available in WebRTC they are Data packets missing, 
Error Repotting, VPN Bugs and Traditional Errors. Advance Mechanisms are each and every part of the proposed system to ensure 
error handling of WebRTC further main parts of this proposed system are describe below [11]. 
 

A.  Data Missing 
Web Real Time Communication (WebRTC) is an open-source project that enables web browsers with real-time audio and video 
communication. This part presents some of the underlying video processing aspects of WebRTC that enable reliable transmission of 
real time video over loss networks. It is well known that it is difficult to provide a high level user experience for associated real-time 
applications such as video call conferencing. These applications are limited by the time-varying nature of the network instruct 
(bandwidth, packet loss, network latency), and needs of low-latency real-time coding. 
 
Different advent coexist [2] to handling packet missing during a multimedia transmission, such as packet re-transmissions based on 
forward error correction (FEC) [2], negative acknowledgment (NACK) and reference picture selection (RPS) [2]. These are often 
supplemented with codec error-resilience methods [2], such as intra-refresh and error concealment. For real-time applications with 
strict delay needs, a hybrid NACK/FEC scheme [2] can be used to achieve some balance of delay cost in the NACK method and 
repetition budget in the FEC method. 
 
This part provide one set of amour control now a days using in WebRTC for how to handle packet miss. In actual, a flexible hybrid 
NACK/FEC method with temporal layers (TL) is advised as a helpful scheme to balance the quality of video, agility of and end-toned 
late. TL prepare to the temporal scalability feature in the VP8 codec made in WebRTC. 
 

A.1 System Process Description 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The figure 01 shows how the WebRTC video communication processing system work. Raw frames entering the send side are first 
preprocessed, and then encoded at a provide aim rate. After that, the frames are packetized, and when matching, 
FEC encoder is affixed. The FEC is a XOR code based on RFC 5109 [2]. On the receiver side, packetized encoded data is impact by 
the FEC Decoder, tailed by the Jitter Buffer (JB). The latter compose encoded frames from the received packets and guess the video 

Figure 01: System Process 
(Source:“https://www.researchgate.net/publication/269031544_Handling_packet_loss_in_WebRTC”) 
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jitter. Once a frame is done, it is sent to the decoder that outputs raw data (YUV format). The JB is also at fault for create a list of 
missing packets that are the basis for the re-transmission request. 
 
Then the research save the per-frame statistics of the frame’s capture duration and receive duration, The part model the jitter as build 
of two mechanisms, one casual and one relative to the size of the video frames [2]. And model it as mismatch dependent on the 
frame’s size change. This method of guessing the jitter creates it possible to alter to difference in frame size and link capacity that 
often have a backlash on the video jitter. The jitter guess adapts to frames being late due to FEC decoding, but not due to re-
transmissions. 
 
The Media Optimization (MO) mechanism on the send side controls the flexible hybrid NACK/FEC. MO many times receives 
network records, which are updated with each and every incoming RTCP receiver report (approx. every second). These network 
statistics contain the expect bandwidth, fragment of packets lost and the Round Trip Time (RTT). A receive-side bandwidth estimator 
calculate the expect network traffic [2]. The MO also receives encoder statistics such as the incoming frame rate and the particular 
bitrates sent (video bitrate and FEC/NACK armor overhead rate). The important function of MO with regard to the hybrid 
NACK/FEC is to set the value of FEC armor, and update the encoder with the new source rate (expect bandwidth - estimated armor 
overhead). 
 

A.2 System Behavior and Result 
 
The system was calculated by using an offline mirroring tool, which simulates many network conditions in a handle environment. The 
mirroring tool acts like as a transport module in between the receiving client and the sending client, and comprise of a queue that ads a 
network transit late. A packet dropper is move after the queue, which can command packet misses drawn from a burst loss model 
using the Gilbert Elliot model [2]. In the following results, only done VP8 bit streams are provide to the decoder, in this situation the 
video is decoded without errors/packet miss, and the receiver is set to wait for all important packets. Video quality is therefore mainly 
impact by the smoothness of the playback and the expect bitrate. 
 

A.3 Hybrid NACK/FEC 
 
WebRTC uses an adjustable hybrid NACK/FEC method to archive a best trade-off in between temporal quality (smoothness of 
rendering), spatial video quality and end-to end delay. The adjustable aspects of this method assign to the dynamic setting of the FEC 
value at the sender side, and the play out delay at the receiver side.  
 
The budget of the hybrid NACK/FEC method is the above penalty of the FEC, as displayed in Figure 2a. Apart from that, it has clear 
advantage over the NACK only method. Figure 2b displays that on average end-to-end delay is decreased when joining NACK and 
FEC since on average less time is spent waiting for re-transmissions, although the wait time for a single re-transmission is not 
changed. As shown in Figure 2c and d, the standard alteration of the render time delta is significantly decreased as well. 
 
As mentioned in section 2, the FEC value (protection level) is observed in the MO based on the received network statistics records. In 
actual, the value of FEC is instruct on the RTT. Packets can be re-transmitted without substantial freezes when the RTT is low; 
therefore the value of FEC can be decreased, resulting in a smaller delay penalty. In large RTTs, the delay has a bigger effect on the 
temporal quality, and therefore the value of FEC should not be decreased. This is shown in Figure 2a, where the FEC overhead is 
decreased for RTT/2 < ~50 ms[2]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 02: Hybrid NACK/FEC 
(Source:“https://www.researchgate.net/publication/269031544_Handling_packet_loss_in_WebRTC”) 
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Figure 02 – NACK and Hybrid NACK/FEC: for change values of dadd, as a function of network carrying delay. Solid lines refer to 
NACK, dashed lines refer to hybrid NACK/FEC. For a 5% packet miss rate, burst length of 1, at 500kbps. 
 
The play out delay is controlled in the JB, and is used to trade-off the temporal quality (smoothness of rendering) with the end-to-end 
delay. The aim is to delay the playback in categorization to decrease the duration in which the video is frozen while waiting for a re-
transmitted packet. However, when the RTT is too big, additional playback delay is less necessary, as one-way delays longer than 400 
ms severely impair communication [2]. Therefore the supplementary playback delay should be accept depending on the fragment of 
beyond packet miss, u, and the guessed RTT. The supplementary playback delay can be computed as 
 
 
 
 
 
 
 
 
 
 
 
 
Armor level set in the MO is such that the average armor overhead is ~20/25%. Figure 4c shows how the multi-frame  in FEC can hit 
the aim armor overhead, while the 1-frame FEC overshoots and forward generates enough overhead, particularly for the least bit rate 
range (excess overhead decreases at higher bitrates, i.e., more packets/frame). The lower protection overhead for the multi frame case 
results in a higher Peak Signal-to-noise Ratio (PSNR)/quality [2]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 04 - Multi-Frame FEC - Example of 2 packets per frame at 33% armor overhead (FEC packets obey the source packets they 
protect). The 1-frame FEC is the XOR of the two source packets in each and every frame, while the 3-frame FEC has the 6x3 
generator matrix displayed above. The latter can recover more missed configurations, in actual any constant loss of size <=3 packets is 
completely retrievable with the (6, 3) code. 
 
 
 
 
 

Figure 03: Hybrid NACK/FEC Equation 
(Source:“https://www.researchgate.net/publication/269031544_Handling_packet_loss_in_WebRTC”) 

 

Figure 04: FEC Frame Code 
(Source:“https://www.researchgate.net/publication/269031544_Handling_packet_loss_in_WebRTC”) 
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Figure 05  Hybrid NACK/FEC :- One frame FEC vs. Multi-Frame FEC  for a packet missing rate of 5%, burst length of 2, and RTT = 
300ms; dadd = 0. 
 
 

B.  Error Reporting 
When the functions are not performing well there is mechanism to show the errors to the users. This will helps to the users for better 
work of the system [6]. 
 

B.1 General Principles 
 
When running Web RTC some failures can be identified. There is a mechanism to report those errors.  Throw an exception is the one 
of the mechanism which is using for reporting errors that can be identified in a synchronous fashion. Those errors can be identified the 
compiling and after that error states are throw back via exceptions.  Except the failures that can be identified in a synchronous fashion 
Invoke the error callback mechanism has used [6].  
 
Error objects which are defined through java scripts, message and names, line numbers and the stacks can be thrown as exceptions. 
Line numbers and stacks are providing in some browsers only. Mozilla provide that facility [6]. 

B.1.1 createOffer( ) [7] 

 
When the creation of the offer by peers the errors maybe occur and that errors throw as exceptions. 
Exceptions that have used: INVALID_CALLBACK, INVALID_CONSTRAINTS, INVALID_STATE [11] 
 

B.1.2 createAnswe ( ) [7] 
 
When the creation of the answer by peers the errors can be detected and can be thrown as exceptions. 
Exceptions that have used: INVALID_SDP, INCOMPATIBLE_CONSTRAINTS [11] 
 

B.1.3 Calls after pc.close( ) [7] 
 

Figure 05: FEC Frame 
(Source:“https://www.researchgate.net/publication/269031544_Handling_packet_loss_in_WebRTC”) 
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After pc.close( ) method has executed some methods generate InvalidStateError (e.g. addStream( )). But all the methods are not 
performing the same scenario. The method like createAnswer( ), do not generate the InvalidStateError. Because of this behavior it is 
too difficult to identify the proper error and confuse the programmers. To avoid such problem any methods can be generated 
InvalidStateError except close( ) method.  
 

B.1.4 Multiple calls to addStream( ) with same stream [7] 
 
This problem is not considering in current development stage.  By throwing ResourseInUse this problem can be solving. 
 

B.1.5 Trying to send on a closed DataChannel [7] 
 
When get a try to send a data packets on a closed DataChannel current mechanism is increment the bufferAmount and those data 
which has gathered to the buffer abort silently without mentioning in any functions.  To avoid this silently abort mechanism can be 
thrown an InvalidStateError.   
 

B.1.6 Create RTCTMFSender on non-audio track [7] 
 
Current procedure to create RTCTMFSender on non-audio track is create it with. canInsertDTMF ===false. Generate an 
InvalidParameter exception is also good way to fulfill this task. 
 

B.1.7 Call insertDTMF( ) when .canInsertDTMF is false [7] 
 
In such a situation silently ignore the data. This problem will be able to solve by generate InvalidStateError. 
 

B.1.8 Insert DTMF with bogus values (Guduru) [7] 
 
Current procedure to solve this reporting error method is also generate InvalidParameter exception. 
 
Unused Errors: 

• Incompatible Constraints Error 
• Incompatible Media Stream Track Error 

B.1.9 Sdp Error 
 
Though this error is define but never used, even though it is semi-referenced. 
The good way to solve this is Edit set { Local,Remote } description section tomakeclar I is passed to error callbacks. 
 

B.2 ICECanidate 
 
In order to establish a connection to exchange information with peers it is essential to have some sort of serves in the middle. This is 
known as the signal channel. Through this channel peer who will be start of the connection send offer to the peer B. When peer B 
receive offer, peer can create an answer. Session description is the end point configuration of the WebRTC connection. By using 
session description protocol (SDP) the information’s like kind of media, format, endpoint’s ip address and port address are exchanged. 
Further network connection information’s must have exchanged by peers. This process is known as ICE candidate. 
 

B.2.1 addICECanidate( ) in wrong state [7] 
 
To achieve the better performance of this function those data should be queued first. Should get InvalidSteError when get try to 
addICECandidte(  in wrong state.  
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B.2.2 addICECandidate( ) bogus data [7] 
 
If the situation is ambiguous, when candidate applied unsuccessfully,  
The session description errors mention “It is busted” and provide line numbers. But it is better if provide the InvalidCandidate, 
InvalidMid and InvalidLineIndex with the accurate meanings. 
 
 

C. VPN Bugs 
Communication network in real time (WebRTC technology) is a potentially useful standard that allows browsers include features such 
as voice calls, video chat and P2P file sharing directly in the browser. A good example of this is the new Firefox Hello video chat 
client that lets you securely with others who use the latest browser Firefox, Chrome or Opera, without having to download plug-ins, or 
configure new settings. Unfortunately, VPN users, the WebRTC technology allows a Web site (or other technology services 
WebRTC) directly detect the actual IP address of your host if you use a proxy or VPN server [8]. 
 
Firefox and Chrome have implemented WebRTC, allowing Session Traversal Utilities for NAT (Network Address Translation 
(STUN)) server queries, the user returns to local and public IP addresses. The results of these requirements available in JavaScript, so 
you can now get the user JavaScript and local public IP address. In addition, these STUN requests outside the normal procedures of 
Extensible Markup Language (XML) HttpRequest, so they are not visible in the Developer Console or through plug-ins, such as 
GhosteryAdBlockPlus or clogging. This makes these types of tracks available online application, if an advertiser has set up a STUN 
server generic domain [9]. 
 
Opera browser, which uses the same code that powers Chrome WebKit is also affected by this problem, but Internet Explorer and 
Safari browser does not support WebRTC technology, are not. Update: The stock Android browser with new versions of the WebRTC 
technology, so it should be avoided [10]. 
 
 

D. Traditional Errors 
Denial of Service attacks (DoS attacks) are shaped on the transfer of a huge total of messages (signaling traffic) to collapse Central 
Processing Unit (CPU), bandwidth or memory of the attacked system or device. The most common objective is to obtain login, 
password or just delay numbers, by the use of brute force attacks. This info could be used for fraud or illegal interruption, then this 
attack can also force a crash in the Session Initiation Protocol (SIP) proxy or soft switch [3]. 
 
When an attacker knows the extension of a valid user and the password or detects a publicly accessible port not protected, it is 
possible to make an illegal use of the telephony service. In this case the objective is commonly to make calls to international 
destinations or premium numbers where it is possible to get important revenues in a short time.   A stolen WebRTC account with a 
Public Switch Telephone Network (PSTN) number associated can cause important legal problems beyond financial losses [4]. 
 
Another important thing is to correctly alert calls to users and this is not controlled by any standard.  It is common to use for both 
events ring back and ringing tones respectively, simulating the behavior of any other physical telephone or softphone. An open issue 
for WebRTC is to notify calls in smartphones when the browser is in background as a push mechanism must be used [4]. 
 
Here is another thrilling view regarding web sockets, temporarily they open a Transmission Control Protocol (TCP) socket finished 
which scripts are able to direct any kind of traffic. If this traffic looks exactly the same as HTTP request and response, intermediate 
basics can possibly take the traffic as valid and, for example, include fake pages in the cache [4]. 
 
In the case of DoS and Denial of Service (DDoS) attacks, as some other service intended to be existing on Internet, WebRTC services 
essential be protected against them. It will receive signaling traffic over TCP so it must implement all the basic protection against 
attacks.  Servers should be able to dynamically blacklisting IPs from where they are receiving attacks [5]. 
 
 

IV. CONCLUSION 
The web has revolutionized communication, and WebRTC revolution promises to take this a step further. Free, open source project 

allows compatible web browsers to communicate in real time using simple JavaScript APIs. Therefore, by this one can conclude that 
WebRTC points to the evolution of real - time communication service by using simple JavaScript APIs. It can thereby improve the 
quality of communication, which will be delivered through browsers. WebRTC is unleashing the power of real-time communication to 
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any Web or application developer. An important what happens WebRTC is the way it is cooked in browsers. WebRTC is generally 
regarded as allowing communication between browser users, but is likely to also be used to create new user interfaces for websites. 
However WebRTC promises and establishes a vision of future communication technology existing today, to certain point. Ultimately, 
the effect of VoIP on the masses seems to be evolving and with some extra efforts may WebRTC become a great help in the field of 
communication. The use of this application is reduced due to network latency, packet loss and bandwidth. Due to the above reasons 
WebRTC errors follow. This document is to present the errors that are going on and the mechanisms used to handle this error. When 
functions are not performing well there is mechanism to show the errors to the users. Finally VPN errors, missing data packet, error 
information, queuing delay algorithms described in more detail in the document [1]. 
 
 

V. FUTURE WORK 
Future research, although more effective error concealment even more emphasis approaches are necessary it must be placed in the 
system-level design and optimization in which the encoding algorithm, the transport protocol, and post-processing method should be 
designed jointly to minimize distortion due to the combined compression and transmission. In addition, optimal system should adapt 
its algorithm and source coding Transport Control mechanism for network conditions so that the best end-to-end service quality is 
achieved. 
 
Best system should concealment assign redundancy between the source and transport layers encoder adaptively based on channel 
environment in order to optimize the video reconstructed quality for a given capacity Error-concealment decoder. This remains a 
difficult task for future research and standardization efforts. 
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Abstract- As per today, the mobile phone has become the major 
equipment which is being used by people for multiple purposes. 
Due to the advancements of technology, the capabilities of the 
mobile phone have been increased. One of the major uses of 
mobile phones is accessing the Internet. One of the biggest issues 
in mobile devices is consuming higher battery life especially 
when the phone is connected to internet. As more and more 
technology like Third Generation (3G)/Long Term Evaluation 
(LTE) have come with more improved data transmitting speed 
and none of the technologies focuses on the power consumption 
of the Mobile stations (MS). Unlike 3G /LTE the Worldwide 
Interoperability of Microwave Access technology (WiMAX) 
provides some additional features like sleep and idle modes 
which will allow the base stations (BS) to suspend the connection 
often when needed. WiMAX is a wireless data transmission 
technology same as Wi-Fi but affects to a closer range. 
Additionally, these standards (sleep and idle) define mechanism 
which will enable the control of MS stations transmitting power 
to BS. In this research paper the research team first gives an 
overview of the key aspects of WiMAX, and its Media Access 
Control (MAC) layer and finally describes a mechanism to 
implement the sleep mode protocol which will highly decrease 
the power consumption of the MS. 
 
Index Terms- WiMAX, MS, BS, 3G, LTE 
 

I. INTRODUCTION 
owadays, mobile phones have become the most important 
device for humans. People used to carry mobile devices 

with them where ever they travel to make their life easier. Mobile 
devices now been developed not only for voice communication it 
is far more developed for data communication. Due to the 
advance development of mobile devices with including data 
communication people used to do their work on mobile devices 
such as sending emails, browsing the web, downloading’s, online 
payments etc. Concerning this upcoming generations mostly used 
to use with wireless devices more than wired devices because it 
is easy to use and it saves more time since it can be used 
anywhere without doubt. 
        However, the major problem arises with mobile devices is 
the battery life. The size of the mobile devices is small unlike the 
included battery is also low energy weighted. Therefore, to 
perform more tasks, mobile devices need durable battery life. 
Major problem that makes the mobile battery reduce faster is, it 
runs 3G/LTE, and for 3G/LTE data connectivity, the 
consumption of the battery is very high since its fast access and 

intelligence and which means, that a high- end battery is needed 
in a mobile phone, or the battery will  not  last  long.  Though  
reducing  the  power possible to alter the functionality of MAC 
layer to get support for power consumption reduction purposes. 
        The proposed solution presents a mechanism to reduce the 
battery consumption of MS which will be implemented using 
only the sleep mode protocol which was defined by IEEE 
802.16e-2005 [10]. 
 

II. BACKGROUND AND RELATED WORKS 
        Communication   devices   and   especially   portable 
communication devices such as cellular handsets or devices are 
known. Battery life for these devices is an important attribute 
since that is a major contributor to user satisfaction and 
convenience. Shorter battery life means that a battery will need 
to be recharged more often and that the likelihood of service 
failure due to insufficient battery charge will increase for a given 
user. Larger batteries could be used, but that would have a 
detrimental impact on device size, Weight, and cost. Typically, 
battery life is determined by power consumption of the device 
when it is in a standby condition. Wide area system architects are 
familiar with this issue and normally design access protocols and 
the like so that devices associated with the network can spend 
much of their time in a sleep mode whereby   power   
consumption   is   minimized   by powering down much of the 
circuitry of the device. 
        Most of the mobile devices get low with the battery life 
when the phone is connected to the internet when using mobile 
data. There for mobile data bandwidth is very low. Since the 
bandwidth of the mobile devices are low the consumption of the 
battery life is high. Therefore, as a solution for that the research 
group proposed the WiMAX protocol to overcome the problem 
with the mobile device battery. 
        This research systematically examines the effect of idle 
mode on power saving in mobile WiMAX network. The research 
group propose mobile subscriber stations, mobile worldwide 
interoperability for microwave access. Idle mode allows the 
mobile station (MS) to conserve power and resources by 
restricting its activity to scanning at discrete intervals and thus 
eliminates the active requirement for handover operation and 
other normal operations. On the base station (BS) and network 
side, idle mode provides a simple and timely method for alerting 
the MS for pending downlink (DL) traffic directed to the MS and 
thus eliminates air interface and network handover traffic from 
essentially inactive MS s. Its performance of idle mode in terms 
of power saving in MSs for long battery life. Its performance is 

N 
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saving power in both sleep mode and idle mode. This research 
dose not discuss about some applications using more power to 
run that application and how to save the power in using that 
application [1]. The research considers the state-of-the-art power 
management methods in next-generation wireless networks with 
a focus on next-generation WiMAX networks and 3GPP LTE. 
Two advanced power conservation mechanisms, sleep and idle 
modes, which are enhanced versions of the legacy system’s sleep 
and idle modes. The research group proposed and adopted in 
similarly, 3GPP LTE adopts a discontinuous reception 
mechanism for power conservation in RRC_CONNECTED and 
RRC_IDLE states. Power management techniques in WiMAX 
and 3GPP LTE provide less control signaling and operational 
overhead while providing more efficient power saving, and use 
simpler operation procedures than the existing power 
management techniques [2]. 
        Effect of idle mode on power saving in mobile WiMAX 
Network. This will effects enabling of idle mode increases 
battery lifetime and thus the power performance. Energy 
consumed by the idle enabled in MS. WiMAX technology has 
power saving features that allow portable subscriber stations to 
operate for longer durations without having recharge. Signaling 
methods that allow the MS to retreat into a sleep mode or idle 
mode when inactive [3]. Performance Evaluation of Wi-Fi 
comparison with WiMAX Networks. This technology not 
support the mobility of a network. Establishes as the wireless 
network, and also called Mobile Network. Providing a wireless 
alternative to cable and DSL for "last mile" broadband access. 
Furthermore, the connection speed increased and band width is 
high mobile devices use very less power consumption. Providing 
a source of Internet connectivity as part of a business continuity 
plan. And Provide internet access and multimedia services at 
very high speed to the end user. Since mobile devices use less 
power to continue the task. WiMAX network execute a 
connection oriented MAC layer [4]. Simulation of WiMAX 
Physical Layer: IEEE 802.16e stranded. This research paper 
focus was the development of a LoS-based point-to-multipoint 
wireless broadband system for operation in the 10–66GHz 
millimeter wave band. WiMAX systems for achieving high 
speed mobile wireless access services and outlined the 
technologies supporting these systems. When channel conditions 
are poor, energy efficient schemes such as BPSK or QPSK were 
used and as the channel quality improves, 16-QAM or 64- QAM 
was used. Simulation phase was done as a first step in 
implementing WiMAX networks using field programmable gate 
array (FPGA) systems [5]. Extending battery life in 
communication devices having a plurality of receivers. In this 
research paper primary receiver in one network and secondary 
receiver in another network, send the data packet use in less 
battery power [6]. Energy consumption in mobile phones a 
battery life of a mobile phone is increasingly drained huge 
amount of energy by one of the reason that the phones are 
popularized with the usage of network applications. Here the 
research paper considers on 3G and 2.5G enabled phones to 
make a study on how the energy is consumed. It reveals that the 
energy is used not just by the data size of the applications but the 
traffic pattern it takes also be the cause. Hence a Design Tail 
Ender protocol is introduced to resolve the energy draining by 
shaping the data traffic and contributed up to 40% of energy 

reduction in common applications like email, web search in these 
3G enabled phones. The applications are observed as they can 
tolerate delays like email and prefect as used in web search.  
Prefetching and delay tolerance can help to shape the traffic by 
reducing the transferring time. Decreasing of inter transfer time 
reduce energy. Sending more data requires less energy. The 
research paper evaluates the energy consumption during Web 
Search Emulation on phones when using a Tail Ender Protocol 
and without it as a default one. It is observed that Tail Ender 
retrieves more data, consumes less energy and enjoys lower 
latency than the default one. It is observed from the evaluation of 
email that the Tail Ender nearly halves the energy consumption 
for a 15minute delay tolerance. (Over GSM, improvement is 
25%) [7]. Energy Consumption in Mobile Phones. The research 
paper gives a measurement study and implications for network 
applications. Research team find the energy consumption is 
related to the workload and not the total transfer size, e.g., a few 
hundred bytes transferred on 3G can consume more energy than 
transferring a megabyte in one shot. A simple model of energy 
consumption of network activity for each of the three 
technologies. Research team develop Tail Ender to identify 
opportunities for reducing the energy consumption of network 
activity induced by common mobile applications. Measurement 
study of the energy consumption of the 3g, GSM, and Wi-Fi. 
Based on these measurements, research team develop a solution 
for energy usage by network activity for each technology. Tail 
Ender, a protocol for energy usage for mobile applications. Tail 
Ender schedules transfers to minimize the cumulative energy 
consumed while meeting user specified deadlines. Tail Ender 
saves more data and response times while consuming less 
energy. Three applications email, newsfeeds, and web search 
based on real logs show reduction of energy consumption of Tail 
Ender. The protocol that minimizes energy usage, for 
applications that can benefit from prefetching, Tail Ender 
aggressively prefaces data, including useless data, and yet 
reduces the overall energy consumed [8]. 
        Reducing the power consumption of wireless mobile 
devices with multiple radio interfaces (Cool Spot). Cool Spots 
enable a wireless mobile device to automatically switch between 
Wi-Fi and Bluetooth to increase battery lifetime. The main part 
of this work is creating the policies that enable a system to switch 
between these technologies, each with radio characteristics and 
different ranges, in order to save power. The system and policies 
do not require any changes to the mobile applications 
themselves, and changes required to existing infrastructure are 
minimal. The model provides a way for mobile devices to 
automatically reduce their power consumption during wireless 
data transferring. Without any application modification, the 
system utilizes multiple wireless channels to realize a greater 
than  50%  energy  savings  when  compared  against standard 
Wi-Fi only power saving. Several policies form the basis for 
switching between the wireless interfaces. A more adaptive 
algorithm (cap-dynamic), based on active channel measurements, 
is very effective at recognizing the appropriate instant to switch 
interfaces [9]. 
        In this research, the research group give an overview of the 
key aspects of WiMAX and how to reduce the power in mobile 
devices using WIMAX technology. Sleep mode operation for 
IEEE 802.16e based WiMAX in less power consumption, it can 
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be observed that the energy drop age in wireless metropolitan 
area network communication by the frequent sleep to awake 
transitions. By proposing dynamic algorithm, it is tuned the ratio 
of the sleep windows and receive windows based on real time 
load. A Markov chain model is helped to analyses the energy 
efficiency and mean access delay. The energy- saving 
mechanisms of the sleep mode operation in WiMAX helped to 
achieve energy efficiency over traditional energy saving. NS2 
simulation results show that energy efficiency is better in the 
proposed dynamic algorithm than that in standard, overcame the 
problem of energy efficiency decrease by short time sleep. Here 
the paper tells that the data speed from a network to base station 
is lower when compared with base station to mobile station. 
Since to maintain the limited energy resources in MS, BS uses 
the time multiplex to forward data by time sharing and energy 
consumption is progressed as MS receives downlink data in fixed 
time.  Leisure waiting time is getting reduced when MS keeps 
sleep. A MS can able receive real time services frequently since 
the terminal equipment of WiMAX network supports for various 
real time services. When these services are received in high 
speed, MS would transfer to sleep modes often where the energy 
is lost cannot be ignored in mode conversion. MS works in 
higher load, the limited energy resources will be consumed 
during frequent mode conversion by sleep mechanism and the 
data speed of energy saving mechanism won’t be effective. 
Bigger the load is the longer the MS energy consumption time 
will be, and the energy efficiency will approximate to 1Here the 
effective area of load to be determined.   Research paper mainly 
focus on concrete parameters settings of real-time service in 
initial sleep window, packets arrival time in sleep and delay 
analysis of new packets arrived in different receiving time when 
MS is awake, because the standard does not give a specific 
method of sleep parameters setting. The study of real-time 
service is very deficient. The key of dynamic algorithm explains 
whether some energy can be saved when in sleep mode, if can, 
MS activates sleep mechanism, or else, goes into idle mode, or 
we say MS goes into idle test  condition immediately after 
receiving data, but this state duration and sleep window size are 
dynamically adjusted, if the duration is zero, then this state is 
only an absorption condition, if it is not zero, the sleep time 
should be set zero because MS under such load cannot save more 
energy when in sleep mode. The performance of the proposed 
algorithm will be more suitable if the load is smaller. This is 
because when packet arrival rate is lesser, dynamic algorithm can 
fit a smaller receiving time and a bigger sleep window. Moreover 
at this time the standard leisure time is larger, so is the energy 
consumption, however, the proposed algorithm, although the 
sleep time is bigger, the energy consumption in sleep is less, the 
total energy efficiency is improved [10]. An analysis of power 
consumption in a smartphone in power consumption on mobile 
phones are powered from batteries which are limited in size and 
therefore capacity. Proper energy management requires a good 
understanding of where and how the energy is used. The 
researchers develop a power model of the free runner device and 
analyze the energy usage and battery lifetime under a number of 
usage patterns. According to the also analyze the energy impact 
of dynamic voltage and frequency scaling of the device’s 
application processor. A core requirement of effective and 
efficient management of energy is a good understanding of 

where and how the energy is used: how much of the system’s 
energy is consumed by which parts of the system and under what 
circumstances. This is the core idea of this research paper and we 
are trying to come to a solution through this [11]. 
 

III. OUR APPROCH 
        A. How WiMAX protocol works in MAC layer of the device? 
        WiMAX is the proposed research technology which is been 
used to consume the battery life of the MS. Consumption of the 
battery life happens through the MAC layer. MAC layer is been 
divided as lower MAC (LMAC) and upper MAC (UMAC). 
LMAC layer implements the hardware aspect while UMAC layer 
implements the software aspect. Power consumption take place 
in the UMAC layer since it’s the place where traffic and data 
management reassembled. Consumption of the battery in MAC 
layer works through the software (UMAC layer) which 
implements a function to power save the operation in processor 
of the MS. The UMAC layer works for the above mentioned 
aspect when the MS doesn’t provide any instruction or while it 
does not send or receive any data. Moreover, to consume the 
battery of the MS physical layer of the LMAC works 
independently with the UMAC layer. Figure 01 bellow shows 
Mac layer hardware diagram. 
 

 
 

Figure 01: MAC layer hardware Diagram 
 
B. Proposed Solution 
        As the WiMAX protocol is a new technology, it is essential 
to support future enhancements of the protocol in a flexible 
manner. The WiMAX protocol defines two modes known as idle 
mode and sleep mode which suspends the transmitting and 
receiving operations. The proposed research paper based on only 
sleep mode. 
        In sleep mode, unlike the idle mode, the MS transmits and 
receives data over connections between the BS and MS. The 
periods of no transmission and reception of each connection are 
not necessarily synchronized. The period when all connections 
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are in this called “unavailable” and the MS can terminate the 
operation of the wireless interface. In the unavailable period, the 
BS can decrease its processing power consumption by 
suspending the wireless interface block. 
        Concerning the WiMAX system, the BS handles and control 
the transmission energy of the MS in the same way as in the 
Code Division Multiple Access (CDMA) system. In CDMA 
system, the BS adjusts the transmission of MSs to equalize the 
powers received at the BS. In WiMAX system, the MS 
transmission power is controlled in order to avoid exceeding the 
BS’s total receiving power from the antenna. 
        The proposed WiMAX technology supports adaptive 
modulation and coding, which varies the modulation, such as 
quadrature phase shift keying (QPSK) or quadrature amplitude 
modulation (QAM), or error correction coding rate according to 
the wireless channel quality. Transmit a signal to the MS, the BS 
determines the modulation and coding scheme (MCS) by 
observing the signal-to-interface-and-noise-ratio (SINR) of the 
received signal. MCS information is transmitted for each MS. If 
SINR is good, the MS can high-speed modulation and a small 
amount of error correction code, so a high transmission rate can 
be achieved. Method to improve the SINR is for the MS to 
transmit at high power. However, increasing the transmission 
power increases the battery power consumption, so the battery 
life time becomes shorter. 
        The research group developed an algorithm that is 
implemented in the BS prolong battery life. The algorithm is 
shown in figure 02(Not a Busy Mode) and figure 03(Busy Mode) 
 
 

 
 

Figure 02: TPC Algorithm Overview (Not a Busy 
Mode) 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 01: TPC Algorithm Overview (Busy Mode) As a 
solution, an algorithm can be introduced to extend 

 
the battery durability. The concept is that the lowest- rate MCS is 
used as much as possible because the required transmission 
power is the lowest. Furthermore, the BS designates the lowest-
rate MCS such as QPSK half for each MS when all the data 
required to be transmitted using that MCS. A transmission power 
for each MS is appointed as the minimum level that guarantees 
transmission capacity for that MCS, the BS selects a MS that 
does not overlap with most of the MSc under other BSs and 
appoints a higher-rate MCS for that MS by boosting the MS 
transmission power to a level that guarantees transmission using 
the new MCS. Using the higher rate MCS reduces the air 
resources required for the MS. The BS can allocate the released 
resources to other MSs. To identify the MS that intercedes the 
least with MSs under other BSs, the transmission power of the 
MS suffering the least interference from MSs under other BSs is 
the minimum because the required SINR is the same. This is 
because the effect of interference is symmetrical. The MS that 
transmits at the lowest power is selected as the MS to send at the 
higher rate MCS at the higher transmission power. 
 

IV. CONCLUTION 
        Power saving is becoming critical in next-generation 
wireless systems such as mobile devices, connectivity and 
advanced air interfaces are essential to the need for more 
compute power. Next-generation wireless networks to provide 
advanced power saving mechanisms. Available gaps and missing 
gaps turn the basic mechanism provides efficient and simple way 
to conserve electricity. Third generation (3G) technology as 
much as / long term evaluation (LTE) technology introduced in 
this article, and more improvements and technologies to transmit 
data with the speed of any mobile station (MS) of power 
focusing on consumption. Mobile wireless access networks, 
battery life and handoff mobile applications are essential criteria. 
So mobile WiMAX power saving mode (sleep and idle mode) to 
extend the battery life of mobile devices supports. IEEE 802.16e 
standard power idle mode specified in this paper has analyzed the 
efficiency savings. From the results, the passive mode enabling 
increased battery life and power performance is thus clear. The 
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study shows that enable energy consumed by idle MS is disabled 
and therefore much less passive mode provides high-power 
savings is compared to. WiMAX performance than with a 
wireless Wi-Fi network is a good way. WiMAX networks have 
problems away from Wi-Fi networks. Wi-Fi network access is 
restricted problem area. But there is no restriction to work 
WiMAX. Both networks are reliable networks. WiMAX and Wi-
Fi networks with the technology than the safe, reliable service. It 
supports battery-powered mobile devices, mobile WiMAX 
subscriber stations to recharge the portable power-saving features 
that no longer allowed to operate for durations. Saving electricity 
in a controlled manner to close parts of MS power when it is not 
actively transmitting or receiving data is achieved by turning off 
the power parts. 
 

V. FUTURE WORKS 
        The most important part of a mobile devices is battery life. 
WiMAX reduce more power consumption of a mobile device 
when transferring data with 3G, GSM and Wi-Fi. As give up 3G, 
GSM and Wi-Fi, also WiMAX can be give up because of the 
new wireless technologies coming up. There is more advanced 
data transferring methods are coming up nowadays like LiFi. 
With the new data transferring methods new power saving 
methods are  coming up  data  saving protocols, automatically 
switching between transferring technologies etc. In the future 
technologies like LiFi can be used in the same way we used 
WiMax, to reduce the power consumption of a mobile device. 
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Abstract- Endemic fish species contribute 4% of the total 

freshwater ornamental fish exports in Sri Lanka. Most of them 

are collected from their natural habitats, wild population are 

depleting. Pethia reval is a newly described highly threatened, 

fish species endemic to Sri Lanka. This study was carried out to 

determine the best feed type out of Moina (T1), Ox – heart (T2) 

and Pellet feed (T3), to optimize the growth and reproductive 

performances of P. reval. Brooders P.  reval were (total body 

length ranged from 20 to 25 mm)  collected from Aththanagalu 

Oya, and stocked in cement tanks (5’x 3’x 3’) at NARA. Feed 

consumption, total body length and body weight of all brooders 

were recorded monthly. Acceptability of feeds was determined 

by visual observations. Water quality parameters were measured 

biweekly. After four months, brooders fish were stocked in glass 

tanks (2’x 1’x 1’) to evaluate their breeding performances. The 

number of laid and fertilized eggs and survivals were recorded at 

1
st
 spawning. Specific growth rates (SGR), feed conversion 

efficiency (FCE), fertilization rate of eggs and survival rate of fry 

were then calculated. Complete Randomized Design (CRD) was 

used and data were analyzed by SAS computer software 

subsequently means were compared using Duncan’s New 

Multiple Range test. Specific growth rate was not significantly 

different (P > 0.05) among the treatments whereas FCE was 

significantly different (P < 0.05) in T1. The fertilization rate was 

significantly higher (P < 0.05) in fish, those fed with T1 and T3 

than that of T2.  Significantly higher (P < 0.05) survival rate was 

observed in T3 than T1 and T2. Visual observations proved that T2 

was the most preferable feed compare to the other tested feed 

types. The present study showed that under aquarium condition 

the better growth and reproductive performances of P. reval can 

be obtained with  Moina .    

 

Index Terms- Pethia  reval, Moina, Ox heart, Pellet feed, 

Growth and reproduction 

 

I. INTRODUCTION 

he ornamental fish industry is one among the  most valuable 

foreign exchange earners in Sri Lanka [1]. Pethia reval, has 

a significant demand in the international market, is an endemic 

freshwater species in Sri Lanka [2]. The wild populations of 

many endemic ornamental fish species are reported to be 

declined, and some have already become endangered due to 

several anthropogenic activities viz.  overexploitation, aquatic 

pollution, habitat modification and degradation, river damming 

and, etc . The scenario is severe for the fish species like P. reval, 

which is mainly collected from the wild for export, thereby wild 

population decline is continued. At present P. reval is an 

endangered fish species in Sri Lanka MOE [3]. Since wild 

collection has been identified as one factor that attributes for 

population decline in endemic ornamental fishes of the country, 

the government has already imposed several rules and regulation 

in order to protect them in situ.  

        However, there still is a great demand for P. reval compare 

to other aquarium fish species. Therefore, development of an 

improved captive breeding technique for the endemic fish species 

would be a good strategy to reduce the exploitation pressure on 

the wild populations and to increase their export. As such the 

study of growth and breeding performance of P. reval in captive 

condition is a timely requirement, which would enhance the 

export oriented ornamental fish industry in Sri Lanka.  

        Feeding of fish has become one of the critical management 

practices of today as it occupies 60 - 70% from the total cost of 

production [4]. Growth and breeding performance of fish is 

highly depending on the feed type that consumed by fish [5]. 

Feeding of the most appropriate feed minimizes the feed cost as 

well as cost of production [6]. Hence, determination of the most 

suitable feed type is very important for feeding of  P. reval in 

captive conditions.  

        Therefore, present study was carried out to determine the 

best feed type of three selected fish feeds; pellet feed, live feed 

(Moina) and ox-heart, which can maximize the growth and 

breeding performance of P. reval under given optimum 

environmental conditions.   

 

II. MATERIALS AND METHODS 

Experimental fish and feed preparation 

        P. reval with total body length of 20 – 25 mm were 

collected from Aththanagalu Oya at Kelani river basin, Sri 

Lanka. They were acclimatized in nine indoor glass tanks (15 

fish per tank) for three days and fed with Moina at the National 

Aquatic Resources Research and Development Agency (NARA), 

Crow Island, Mattakkuliya, Colombo. For the experimental 

feeding, they were fed under three treatments viz. Moina; a live 

feed, ox-heart; a formulated feed by NARA and pellet feed. 

Moina was cultured in cemented tanks available at NARA and 

collected by organza net. Dried ox-heart was processed by 

boiling for 15 minutes. After that, boiled ox-heart was dried in an 

oven at a temperature of 50
0
C for a period of 12 hours. Then, it 

was grinded to a particle size of 0.25 - 1.00 mm and mixed with 

T 
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antibiotics, vitamin E and vermicides. Prepared feed was kept in 

a refrigerator. Commercially available pellet feed was used as the 

control. 

 

Determination of nutrient contents in feeds  

        Feed samples (Moina and ox-heart) were randomly 

collected, dried, ground and stored in plastic bottles until further 

analysis. The proximate composition of the experimental diets 

were determined according to the procedures of the Association 

of Official Analytical Chemists [7]. Gross energy content of 

feeds was determined using a Ballistic bomb calorimeter. 

Proximate composition of the commercial feed as given by the 

feed manufacturer was presented in Table 1. 

 

Feeding trial 

        After the acclimation period, 135 fry of P. reval (average 

weight 220 ± 40 mg; average length 22.8 ± 0.6 mm) were 

randomly stocked in nine  outdoor, cemented tanks (1.524 x 

0.914 m
2
), where water level of the tanks was maintained at 15 

cm) with 15 fry per tank following a completely randomized 

design. Each test feed was randomly assigned to three tanks (as 

replicates) and given two times per day viz. at 9.00 am and 4.00 

pm during the experimental period. Twenty grams of ox-heart 

and pellet feed were given to fish in a replicate at each feeding 

time. Fifty milliliters of Moina was given at one feeding time for 

each replicate in which Moina used as a treatment feed. The 

weights of Moina in 50 mL were measured. Feeding trail was 

continued for four months.  All the tanks were provided with 

continuous aeration during the entire experimental period. The 

uneaten feed and faecal matter were siphoned out.  

 

Breeding trail 

After three months of feeding trails, randomly selected mature         

fish were used for breeding trail. Breeding trail was done in 

indoor glass tanks (60 x 30 cm) where water level was 

maintained at 10 cm and coir was used as egg layering substrate. 

Mature males and females were caught from rearing tanks and 

acclimatized in 2:1 sex ratio at a stocking density of 6 individual 

per tank. Male fish were introduced to the breeding tank in the 

morning and female fish were introduced in the evening. After 

two days later, both female and male adult fish were removed 

from the breeding tanks. 

        Fry produced after hatching of eggs, were reared for 21 days 

in indoor glass tanks.  They were fed only with boiled egg yolk. 

Egg yolk was dissolved in distilled water and then filtered 

solution was fed in equal amounts by using a syringer.  

 

Water quality measurements 

        Water quality parameters were maintained similar to their 

natural habitat in the aquarium.  Water temperature and pH were 

maintained around 27C
0 

and 6.5 - 7.5 respectively. Water 

samples were collected from each replicate around 8.00 - 9.00 

am to measure the physico-chemical parameters of the rearing 

water viz. temperature, dissolved oxygen, pH, nitrites and 

ammonia biweekly. Water temperature, pH and dissolved oxygen 

were measured using thermometer, digital pH meter and digital 

dissolve oxygen meter, respectively. Alkalinity of water was 

measured by digital titrator, titrate with H2SO4 and Bromcresol 

green was used as indicator. NO3
-
, PO4

-3
 and NH3

 
contents were 

measured using HACH programme; 2530, 3025 and 2400 

respectively. 

 

Data collection 

        The palatability, acceptance and stability of feeds in water 

were determined by visual observations which were categorized 

as high, moderate and low. During the experiment (at the 

beginning and monthly), live body weight and total body length  

of the fish were recorded and feed conversion efficiency (FCE) 

and specific growth rate were calculated using the following 

standard formulae (01, 02. 03): 

 

  )01(................................................100% 
consumedfeedofamountTotal

gainweightTotal
FCE

 

)02(..
)]ln([ln(

)(
daysofNumber

weighttotalinitialmeanweighttotalfinalmean
wgrowthSpecific




 

)03(..
)]ln([ln(

)(
daysofNumber

lengthtotalinitialmeanlengthtotalfinalmean
lgrowthSpecific




 
        The total numbers of laid eggs were counted by microscopic 

eye piece.  After two days of egg laying, the total numbers of fry 

produced after hatching and at 21
st
 day, number of survivals were 

counted. Mean numbers of eggs laid by one female, mean 

number of fry produced and mean survivals were calculated in 

each replicate. Fertilization and survival rates were calculated 

using the following formulae (04, 05): 

)04(..........................................100
laideggsofNumber

hatchedeggsofNumber
rateionFertilizat

 

)05(.....100(%) 
beginingtheatsurvivedfryofNumber

monthoneaftersurvivedfryofNumber
fryofrateSurvival

 
 

 

Data analysis 

        The difference among the treatments were assessed using 

one-way analysis of variance (ANOVA) procedure in Statistical 

Software for Data Analysis ver 9.0 [8]. Tukey’s Studentized 
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Range Test (TSRT) was used to determine the significant 

difference at 5% (P < 0.05) level. 

 

III. RESULTS AND DISCUSSION 

Nutrient composition of experimental feeds 

 

Table 01: Nutrient composition of experimental feeds 

 

Nutrients Experimental feeds 

Moina                                                         Ox-heart Commercial 

Crude Protein (%) 58.43
   

 60.84
 

 42.00 

Crude Fibre (%) 10.22
  

 
   
3.05 4.00 

Fat (%) 5.43
 
                            14.46 10.00 

Ash (%) 8.47
 

 11.56 12.00 

Gross energy (kcal/kg) 2657
   

 3543
 
                           3350 

 

        According to the Table 1, the highest crude protein content 

was recorded in ox-heart when, comparing with other two 

treatment feeds. Crude protein requirement of juvenile fish varies 

from 30 – 55% in their diets NRC [9]. Further, Mohanta, 

Mohanty [10] reported that better growth performances can be 

achieved when P. gonionotus fingerlings fed with 31.8% of 

crude protein. Hence, the amount of crude protein levels 

available in the feeds may be higher than the required levels for 

P. reval. Crude fat and energy contents were also higher in ox-

heart feed with compared to Moina and commercial feed. The 

highest crude fibre and ash content were observed in Moina and 

commercial feed, respectively.  

 

 

Quality of the feeds 

Table 02: Quality of the feeds according to visual observations 

Experimental 

feeds 

 

Acceptance 

Observations 

Palatability 

 

Stability 

 

Moina 

 

High 

 

High 

 

- 

 

Ox-heart 

 

High 

 

High 

 

Moderate 

 

Commercial 

 

Low 

 

Moderate 

 

High 

 

        Quality of experimental feeds was determined by means of 

acceptance, palatability and stability of feeds (Table 2).  

        Ox-heart was the most accepted feed for P. reval and 

followed by Moina based on visual observations.  However, 

commercial feed was ranked as the least accepted feed. 

According to visual observations, palatability of ox-heat and 

Moina were higher with compared to commercial feed. This may 

due to the nature of feed type; because, soft feeds often proves to 

be more palatable to the fish [11]. Since Moina was a live feed, 

the stability was not determined. Even though, fat content in feed 

is known to give the compactness for the feed by preventing the 

entry of water, higher stability was shown by commercial feed in 

water than ox-heart.  

 

 

Growth performances  

Table 03: Growth and breeding performances of fish fed with different feeds (mean+SE) 

 

Parameters Treatment diets SE 

Moina Ox-heart Commercial  

Wet body weight, mg 

1 month 310
a
 240

b
 250

b
 30 

2 months 430
a
 360

b
 350

b
 30 

3 months 580 600 570 50 

4 months 1280
b
 1350

a
 1330

a
 80 

Total body length, mm 

1 month 27.4
b
 25.3

a
 25.8

a
 0.1 

2 months 31.3
b
 29.2

a
 29.4

a
 0.8 

3 months 35.0 35.0 34.8 1.6 

4 months 43.1
a
 44.0

b
 43.2

a
 1.4 
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SGR (w) 1.34 x 10
-2  

1.48 x 10
-2 

 1.49 x 10
-2 

 3.2 x 10
-6

 

SGR (l)  5.6
 
x10

-3  
5.5 x10

-3 
 5.0 x10

-3 
 5.7 x 10

-7
 

FCE 1.35 x 10
-2a

 8.2 x 10
-3b

 1.07 x 10
-2c

 2.2 x 10
-5

 

Mean total number of 

eggs/female 

54
a
 57

a
 42

b
 14 

Fertility rate (%) 88
a 

84
b
 90

a
 10 

Survival rate of fry (%) 85
a
 78

b
 93

a
 11 

             a,b:
values with different superscripts within raw were significantly different (P<0.05) 

 

        P. reval fed with Moina achieved significantly higher (P < 

0.05) body weight and length compared to other two treatment 

feeds at the end of 2
nd

 month. However, wet body weight and 

body length of fish were similar (P > 0.05) at the end of the 3
rd

 

month. At 4 months of age, fish fed with ox-heart and 

commercial feeds gained higher weight compared to fish fed 

with Moina. Further, at the end of 4
th

 month, body length was 

significantly higher (P > 0.05) in fish fed with ox-heart compared 

to fish fed with Moina and commercial feed. Sundarabarathy, 

Edirisinghe [12] reported that mature body weight and length of 

P. titteya are 1240 ± 470 g and 47 ± 6.1 mm, respectively. 

Therefore, our observations are also in accordance with that 

considering Puntius spp.  

        Specific growth rate corresponding to weight and length 

were similar (P > 0.05) among P. reval fed with three 

experimental feeds.                                       

        There was a significant difference (P < 0.05) in FCE in fish 

fed with different feeds (Table 3). The highest FCE was observed 

in the fish fed with Moina whereas the lowest was observed with 

the fish fed with ox-heart.  Previous studies done with Gold fish 

and Heteroclarias  also observed better performances [13, 14].  

 

Breeding performances   

        Significantly higher (P < 0.05) number of eggs laid by fish 

were reported in fishes fed with Moina and ox-heart with 

compared to the fish fed with commercial feed. However, 

significantly higher (P < 0.05) fertility and survival rates were 

observed in P. reval fed with Moina and commercial feed 

compared to fish fed with ox-heart. In average, it seems that P. 

reval performed well with feeding of any tested feeds under 

captive breeding. Sundarabarathy, Edirisinghe [12] also observed 

that, under captive breeding, P. titteya performed well with 

feeding different feeds.  

 

Water quality parameters  

        Throughout the experiment, water temperature of rearing 

tanks were only ranged around 27.0 
0
C and there was no 

significant difference (P > 0.05) in water temperature of tanks 

allotted with three treatment feeds. According to Boyd [15], that 

was the optimal level for the growth of tropical fresh water fish 

species.  

        Acceptable limit of pH for the fresh water fish was 6.5 – 9.0 

[16] and pH of the experiment tanks was within the favorable 

range throughout the study. pH level of water ranged somewhat 

higher which allocated the ox-heart feed than other treatments.  

However, there was no significant difference (P > 0.05) between 

pH values in water among three treatment feeds. The results 

indicated that, pH of water increased with the increase of protein 

content in feeds and it agreed with the finding of Kalla, 

Bhatnagar [17].  Feeds with high protein release higher amount 

of ammonia than the feeds with lower protein and causes 

increase in pH due to formation of NH



4
complex in water [16]. 

Dissolved oxygen levels ranged from 5.27 – 6.11 mg/L with the 

treatment feeds.  This range was higher than the lethal level of 

3.0 mg/L [16].  The lowest DO level in rearing tanks allocated 

with ox-heart and it was the feed that contain highest crude 

protein. However, there was a significant difference (P < 0.05) in 

DO level of water in rearing tanks allocated with three treatments 

it showed that DO of pond water decreased with increased 

protein content of feeds.  According to Kalla, Bhatnagar [17] the 

feeds with highest protein content have lower DO value than the 

feeds with lower protein content. 

        According to Boyd (1982), the favorable total NH3 level 

was 0.6 – 2.0 mg/L and NH3 level of present study varied within 

the range. Further, there was no significant difference (P > 0.05) 

in total NH3 content in rearing tanks allocated with different 

treatments. However, total NH3 concentration of water, allocated 

with ox-heart was higher than other treatments. our findings were 

accordance with the already reported values of Kalla, Bhatnagar 

[17], which revealed that, feeds with high protein content 

increase the NH3 concentration in water.  

        According to [16], the favorable hardness level for 

achieving optimum growth and reproduction of ornamental fish 

was 100 - 300 mg/L and the hardness levels in water allocated 

with each treatment were ranged with in the favorable limit. The 

highest mean hardness was recorded in rearing tank allocated 

with ox-heart and however, there was no significant difference (P 

> 0.05) in hardness level of water in rearing tanks among the 

treatments during the experimental period (Table 4). 

 

 

 

 

Table 04: Variation of total NH3 concentration and water hardness in rearing tanks allocated with different feeds 

 

Water quality 

parameter 

Treatment feeds  

Moina Ox-heart Commercial SE 

85% 
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Temperature (
o
C) 27.01 27.00 27.01 0.1 

pH 6.92 7.10 7.00 0.05 

DO (mg/L) 6.11 5.27 6.31 0.36 

Total Ammonia (mg/L) 0.90
 

1.18 0.97 0.03 

Hardness (mg/L) 120.92 126.35 124.68 2.5 

 

 

IV. CONCLUSIONS 

        Moina is the most suitable feed type among experimental 

feeds for P. reval to maximize the growth performances 

especially at young stages.  Considerable FCE and fertility can 

be achieved by feeding Moina to P. reval under the aquarium 

condition. Feeding Moina does not change the water quality 

parameters under the aquarium conditions.  
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Abstract- Strategic architecture is built to determine the grand 
design strategy and the activity needs based on identification of 
internal and external factors applied. When it comes to 
government sector, in this case Inspectorate General of Ministry 
of Trade of Indonesian Republic as an internal 
watchdog/consultant, strategic architecture will become a very 
useful tool to give management the layout condition of units and 
what it needs to improve with step by step activities in each year. 
This research was using primary data from observation, 
questionaire, interview, Focus Group Discussion, and secondary 
data from performance reports. SWOT analysis and modified 
Business Model Canvas for government and/or non profits were 
used to analyze the data. The result of this research shows the 
identification on existing Business Model Canvas combined with 
SWOT analysis and strategy, explaining Business Model 
improvement design, and the strategic architecture for 
managerial implication. 
 
Index Terms- Strategic Architecture, Strategic Management, 
Business Model Canvas, Government sector, nonprofits, SWOT 
Analysis, Business Model Development, Inspectorate General, 
Ministry of Trade. 
 

I. INTRODUCTION 
uring his administration, Indonesian President Joko Widodo 
together with the Vice President Jusuf Kalla for the period 

of 2015 – 2019 has annouunced nine priority agendas called 
Nawa Cita. The program aims to demonstrate the priority ways 
to realize a politically sovereign as well as independent Indonesia 
in the economic sector and the people’s behaviour towards 
culture. The trade sector is an important sector in carrying out the 
Government program contained in the Nawa Cita, as the driving 
force of the national economy. Nawa Cita contains some points 
related to trade. The trade sector mentioned in Nawa Cita acts as 
the primary guide on how the Ministry of Trade runs their 
function. President Joko Widodo reveals Nawa Cita encompasses 
the grand vision and mission of his cabinet which he calls 
Kabinet Kerja. "Ministries have no vision, it is indeed 
Presiden’s" proclaimed President Joko Widodo. The vision of the 
Indonesian Government by 2015-2019 is "To realize a sovereign, 
independent, and dignified Indonesia based on reciprocity". To 
encourage the realization of that vision especially in the trade 
sector as a driving force of economic sector, the missions of 
Indonesian Government by 2015-2019 related to trade are: 
a)Promote the sustainable growth of foreign trade performance; 

b) Keep the growing and qualified domestic trade; and; c) 
Realize good governance in the trade sector. 
         The programs are accommodated in the mission, goals, and 
objectives of the Ministry of Trade related to Nawa Cita, that 
needs to be supervised by special units that build and oversee the 
entire units in Echelon I at the Ministry of Trade, namely the 
Inspectorate General of Ministry of Trade. An issue concerning 
trade that arose in a couple of years ago was the case of a 
Dwelling Time that became the focus of attention of the 
Indonesian President. The internal impact of the case illustrates 
the need for internal oversight by the Ministry of Trade, in this 
case, the Inspectorate General of as the Government Internal 
Supervisory Apparatus (APIP). The Inspectorate General has the 
main duties and functions in conducting internal oversight within 
the Ministry of Trade. It is reflected in the strategic plan 
(Renstra) of Ministry of Trade for the period of 2015-2019 at the 
section Oversight and Increase on Accountability of the Ministry 
of Trade Apparatus. 
         Corruption Eradication Commission (KPK) in general 
considers the APIP has not been optimum in promoting the 
corruption eradication. KPK released data in the socialization of 
Anti-Corruption and Gratuities 2015, in the last 10 years the 
Directorate of Public Complaints of KPK received only 12 
reports indicating the acts of corruption in some ministries and 
agencies. The data might explain the less performance of APIP. 
Of course, this is not in accordance with the Government 
Regulation Number 60 in 2008 about the Internal Oversight 
System of the Government that mentions APIP should play an 
active role when there are indications of corruption in the 
institution. 
         The Ministry of Domestic Affairs through  Rakornaswas 
2015 mentioned there are about 400 Heads of Regional 
Government that are potentially involved in legal issues. Based 
on data from BPKP in Surveillance Coordination Forum (FKP) 
of the Central and Regional APIP in 2016, the indication of less 
performance of APIP as an internal watchdog is marked by the 
presence of bad governance, poor public services, accountability, 
and Corruption, Collusion and Nepotism (KKN). 
         The failure in the internal control can slow down the work 
process in the institution. This might occur due to weak internal 
oversight. As mentioned previously, APIP also conducts 
oversight of activities by the units in the organization that aims to 
make early prevention and detection to prevent lapses in 
execution, failure in the country's financial management, and any 
mistakes that may affect the achievement of such objectives 
(Priyanto, 2007). APIP is part of significant managerial elements 
in the government institution to manifest good governence. 

D 
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Article 49 Paragraph (2) of the Government Regulation Number 
60 in 2008 concerning the Internal Control System of 
Government (PP SPIP) suggests that the Inspectorate General as 
APIP is responsible directly to the Minister/leader of the related 
agencies in charge of conducting surveillance on the duties and 
functions of the ministries/institutions funded using State Budget. 
The first problem arising at the Inspectorate General of Ministry 
of Trade is concerning lack of human resources (HR) in both 
quantity as well as quality. The growing role of surveillance 
agency on trade requires specific qualifications and proper 
number of the Auditors according to the institutions under the 
supervision. Secondly, the composition of budgeting in the 
Inspectorate General is still under 2% of the total budget of the 
Ministry of Trade, which means the supervision conducted has 
not yet showed maximum performance. The third one is 
regarding the need for following up the results of surveillance 
carried out. Then, the fourth internal problem is concerning the 
need for increased capability of internal auditing by APIP up to 
Level 3 (three) in the Internal Auditor Capability Model (IACM) 
according to the mandate and supervision from the President. 
Alexia Nalewaik has ever conducted research on influential 
factors affecting the auditing performance, namely the audit 
limitation, the composition of the team, and the steps or methods 
of auditing. 
         Internal oversight at the Ministry of Trade has to strive in 
maintaining and controlling its policies in the trade sector. This 
includes the control against the policies in the trade sector within 
the country and abroad, as well as the supporting sectors. 
Prevention indeed is the most effective effort in corruption 
eradication. The early prevention can be done through the control 
of internal party. However, the Inspectorate General of the 
Ministry of Trade has yet to have a strategic architecture in 
managing its activities, which can be used by the Inspectorate 
General Chairman in directing and making decisions. The 
strategic architecture could also be the basis for directing 
planning; hence, the strategic architecture only acts as a reference 
for the annual performance indicators achievement, without 
looking at other aspects or factors affecting the performance of 
the Inspectorate General of the Ministry of Trade. 
         In the face of these challenges and as anticipation steps in 
the future, therefore, a strategic architecture is required over 
improvement of business model at the Inspectorate-General of 
the Ministry of Trade, which results are necessary to face the 
threats as well as irregularities that continue to thrive. The 
strategic architecture to be implemented must also be able to map 
over different conditions or factors, in this case is the Business 
Model Canvas with 9 (nine) elements. 
         Strategic architecture design approach is the development 
of strategies that have been there before. At first, a strategy was 
develop using the classical approach to strategic fit, where a 
company or organization devised a strategy to adapt to 
environmental changes. Strategic fit, in its development, was 
considered to incapable of anticipating rapidly environmental 
changes. Strategic architecture then developed as an approach 
that is more flexible to anticipate changes in the environment. 
The preparation of this strategy is known to stretch strategic 
approach. Strategic architecture is not a detailed plan, but only 
identifies the capabilities that essential to be built, but did not 
specify exactly how it will be built. (Hamel and Prahalad, 1995). 

Based on the aforementioned descriptions, the problems to be 
examined by the researcher are outlined below: 
         1. What is the description of the existing conditions of the 
Inspectorate General of the Ministry of Trade based on Business 
Model Canvas? 
         2. What are internal and external factors that become the 
opportunities, threats, strengths, and weaknesses of the 
Inspectorate General of the Ministry of Trade? 
         3. What is the current improvement on the Business Model 
Canvas of Inspectorate General of the Ministry of Trade in facing 
the future? 
         4. What is the right Strategic Architecture for the 
Inspectorate General of the Ministry of Trade to be applied? 
 
         Research on supervision of Inspectorate General has been 
conducted, but no one has ever discussed the strategic 
architecture at the Inspectorate General as the cornerstone in 
conducting surveillance. Strategic architecture is still rarely used 
in government as an analytical tool in formulating a roadmap or 
grand design. 
         Studies of the Inspector General has ever done one of 
which is the research conducted by Eko Prihartono (2009) with a 
thesis entitled Implementation Monitoring Functional In Order 
To Work Towards Optimization. This study aims to find out how 
the implementation of the functional supervision and follow-up 
in the implementation of supervision towards optimizing the 
performance of auditors in Inspectorate General of the Ministry 
of Agriculture using normative juridical approach. The results of 
the study was the Inspector General of the Department of 
Agriculture has a big hand in the implementation of good 
governance and free from corruption, collusion and nepotism 
(Good Governance and Clean Governance), the Inspectorate 
General of the Ministry of Agriculture in carrying out oversight 
functions should be able to respond significantly wide range of 
issues and changes that occur, whether political, economic, and 
social through a program and activities set out in the policy 
supervision of the Ministry of Agriculture an interest in creating 
a monitoring system to ensure the achievement of the objectives 
and implementation of effective, efficient, and economical, as 
well as to the growing public demand for the performance of 
supervisory institutions demanding an increase in performance of 
the audit team in the implementation of the inspection. 
         Research on the role of the Inspector General also 
conducted by Sentot Grace (2010) with a thesis entitled Analysis 
of the Role of the Inspectorate General as Internal Supervisory 
Apparatus Ministries / Agencies in Improving Quality of 
Financial Statements of the Ministry / Agency (Studies in the 
Ministry of Finance). This research was conducted qualitatively 
by descriptive method. The results of this study are Inspectorate 
General Ministry of Finance has been running the paradigm 
functions as a provider of assurance and advisory consulting and 
this provides significant results in improving the quality of 
financial reports with the increase of the original "Do not Give 
Opinion" for Financial Reports of 2006 and 2007 to "Fair with 
Exceptions "for Financial Reports of 2008. Although the 
implementation of the role of the Inspector General has provided 
significant results on these results, but need to do a series of 
activities to overcome the obstacles with both internal and 
external. 
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         In addition to object the Inspectorate General, while the 
strategic architecture research, strategic planning, and business 
analysis models was used in identifying conditions or objects of 
research, the Business Model Canvas and SWOT analysis has 

been done by previous researchers with the objectivity of each 
study as follows: 
 

 
Table 1. Empirical Review 

 
No. Author and year(s) 

of research 
Research Title Relevance 

1 
 

Iskandarsyah M 
(2013) 
[thesis] 

Analisis Model Bisnis Ekowisata di Pulau 
Pramuka, Kepulauan Seribu dengan Pendekatan 
BMC 

BMC, SWOT 

2 Sembiring M 
(2013) 
[thesis] 

Analisis Model Bisnis Agrowisata Perkebunan Teh 
Gunung Mas PTPN VIII Bogor Jawa Barat 

BMC, SWOT 

3 Saksono GA 
(2013) 
[thesis] 

Kanvas Model Bisnis (KMB) PT Fuel 
Technologies Group Indonesia 

BMC, SWOT 

4 Vidiansyah R 
(2013) 
[thesis] 

Perencanaan Arsitektur Strategik Usaha Budidaya 
Jamur Tiram di PT Jamur Tiram Indonesia Tahun 
2012 – 2022, Lido, Kabupaten Bogor 

SWOT 

5 Fajar MI 
(2012) 
[thesis] 

Perencanaan Strategis PT Indo American Seafood 
(Tahun 2012 – 2016) 

FGD, interview, SWOT 

6 Rismon 
(2010) 
[thesis] 

Arsitektur Strategik Perum Pegadaian Strategic Architecture 

7 Marwan 
(2009) 
[thesis] 

Perencanaan Arsitektur Strategik Bisnis Ekstrak β 
Karoten di PT Perkebunan Nusantara XIII 

Internal and External 
analysis 

8 Widodo A 
(2008) 
[thesis] 

Perumusan Arsitektur Strategik PT Sigma Utama 
Berbasis Kompetensi Inti 

FGD 

9 Jauzi 
(2007) 
[thesis] 

Arsitektur Strategik Taman Akuarium Air Tawar 
TMII 

FGD 

10 Rizal M 
(2001) 
[thesis] 

Arsitektur Strategik PT Kusuma Satria Dinasari 
Wisatajaya Kabupaten Batu Malang Jawa Timur 

FGD 
 
 

11 DJKN Kemenkeu 
(2014) 
[Article] 

Membangun Model Bisnis pada Direktorat Jenderal 
Kekayaan Negara 

Research Object: non profit 
/ government 

12 J. Dimarogonas 
(2012) 
[Journal] 

A Business Model Canvas for Government 
Purchases of Commercial Satellite 
Communications 

Modification of BMC 
element based on research 
object 

 
 

II. RESEARCH METHODS 
         The research was undertaken at the office of Inspectorate 
General of the Ministry of Trade located in the Building I, 9th 
floor, JL. M.I Ridwan Rais no. 5, Jakarta 10110. The 
Inspectorate General was chosen as the whole internal oversight 
activities at the Ministry of Trade were under the the institution. 
The research primary and secondary data retrieval was performed 
in May until July 2016. This study employed descriptive research 
based on a case study with a qualitative approach. The types of 
data collected were the primary and secondary data. The primary 

data were namely data on respondents, while the secondary data 
included performance of the institution. 
         Data and information collection was carried out through 
direct observation, dissemination of questionnaires, interviews, 
and Focus Group Discussion (FGD). Data collection involved the 
internal parties of Inspectorate General of the Ministry of Trade, 
the Association of Internal Auditors of the Government of 
Indonesia (AAIPI), BPKP, and Auditors of the Examination 
Object of the Inspectorate General. Observation was performed 
to obtain supporting data about the real and current condition of 
the Inspectorate General of the Ministry of Trade directly related 
to the research objects based on previous theory and research. 
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Next, the researcher asked  for the expert opinion to determine 
the indicators of the research object and conduct field study. The 
research was carried out using structured interview technique, so 
that data were based on questionnaires. All data and information 
on the questionnaire were used as references for the researcher. 
Interviews were held on two stages; the first stage was to know 
the internal condition of the Inspectorate General of the Ministry 
of Trade and the second stage was to find out the external 
condition of the institution. Then, the results of the interview 
were integrated with the SWOT analysis. Implementation of 
FGD was led by the Inspector General of the Ministry of Trade 
who has given the direction of the author. FGD also invited 
government officials, ranging from Echelon I, II, III, and IV in 
the Inspectorate-General of the Ministry of Trade. The early 
stages of FGD involved explanations on title, aim and objectives 
of the research, followed by description on research methods to 
be used, and finally conclusion, which mentioned suggestion, 
feedback, and critiques from the FGD participants. 
         The first stage in the data analysis was collecting data from 
both internal and external environtments of the  Inspectorate 
General of Ministry of Trade, followed with observation, 
interviews, and FGD to determine indicators on 9 element blocks 
of Business Model Canvas along with supporting data. After 
analyzing the 9 blocks of Business Model Canvas, the next step 
was making combination of the elements using the SWOT 
matrix. Through analysis on SWOT, a variety of strategic 
alternatives could be obtained by the institution in developing its 
core business. 

         The result of SWOT analysis was poured and weighed into 
the SWOT matrix that generated 4 possible strategic alternatives, 
namely strength-opportunity (S-O) strategy, weakness-
opportunity (W-O) strategy, strength-threat (S-T) strategy and 
weakness-threat (W-T). The alternatives can be seen in Table 1, 
showing SWOT matrix. The SWOT analysis was performed on 
each block element of Business Model Canvas. After obtaining 
the result, we further continued to the next stages, namely 
assessment on conditions, determining the purpose, and making 
decising (selection and evaluation activities). 
         After making an analysis, a draft on the new strategy was 
made by designing Business Model Canvas aiming to improve 
current conditions with regard to the results of the previous 
SWOT analysis. The new strategy would be a Strategic 
Architecture to map the steps to be performed on various 
analyses performed, coupled with the reasoning. 
         The object in this study was a Government institution, 
categorized into a non-profit organization, because it requires 
adjustment on some blocks of the Business Model Canvas with 
Osterwalder (2010) version, especially on blocks associated with 
customers and their relationship, financing, and earnings or 
profit. Hence, the element blocks in the Business Model Canvas 
constitute of: Customer Segments, Customer Relationship, Cost 
Structure, and Revenue Streams. Those needed to be adjusted 
before applied on working situation on the governmental 
organization. The adjustment on four blocks of the elements of 
Business Model Canvas for governmental working situation by 
Tom Graves (2010) can be seen in the following figure: 

 
Figure 1. Adjustment on 9 Element Block of Business Model Canvas for Government and the Non Profits 

 
         The descriptions of adjustment on the 4 element blocks of 
Business Model Canvas are given below: 

1.          Element block of Customer Segments was adjusted to 
become Co-Creators (it was made in general for the whole 
aspects in relation to the role and relationship). 

2.          Element block of Customer Relationship was adjusted to 
become Relations (it was made in general  to identify the relation 
between non-customers). 

3.          Element block of Cost Structure was adjusted to become 
Value Streams – outlay and costs (to include non-monetary 
costs). 

4.          Element block of Revenue Streams was adjusted to Value 
Streams – returns (to be adjusted to the non-monetary value).  
 
 

III. RESULTS AND DISCUSSION 
Data Analysis Results 
         According to the result of observation, questionnaire, 
interviews and FGD, the formulation of missions, goals, and 
existing objectives need to be improved as follows: 
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Table 2. The before – after forms after improvement on missions, goals, and objectives 
 

No. Adjustment Before After 
1.  The third mission the 

Ministry of Trade 
Create good governance in trade 
sector 

Realize good and clean governance in 
the trade sector 
 

2. The Mission of 
Inspectorate General 
of the Ministry of 
Trade  

Realize good governance in trade 
sector 

Realize good and clean governance in 
the trade sector 
 

3. Purpose of 
The Inspectorate 
General of Ministry 
of Trade 

Improved performance quality of the 
organization 

Improve the effectiveness on the 
quality, performance, accountability, 
and orderly administration in the 
Ministry of Trade 
 

4. The target of 
Inspectorate General 
of The Ministry of 
Trade 
(unchanged) 

Bring effectiveness in the internal 
auditing that gives value added 
towards improved performance of the 
units, accountability of financial 
report, and orderly administration in 
the Ministry of Trade  
 

Bring effectiveness in the internal 
auditing which gives value added 
towards improved performance of the 
units, accountability of financial 
report, and orderly administration in 
the Ministry of Trade  
 

Source: Primary data processed (2016) 
 
         The recapitulation of the whole SWOT identification results on 9 (nine) element blocks to the existing Business Model Canvas 
(for government and/or non profits adjustment) can be seen in the table as follows: 
 

Table 3. SWOT Analysis on 9 (nine) element blocks of the Business Model Canvas 
 

No Element 
block 

Strength Weakness Opportunity Threat 

1. Co-
Creators 

Fulfilling the 
aspects of 
Dialogue, Access, 
Risk Reduction, 
and Transparency 

There is no easily 
accessible information 
system for auditors and 
auditees in following up 
the findings 

Development of 
risk-based and user 
friendly online 
information system 

No record on the 
follow-up of the 
findings by the 
auditees. 

2. Value 
Proposition 

According to 
Government 
Regulation 
Number 60 year 
2008, it must 
provide benefits 
to auditees and 
community 

Work division has not 
been evenly distributed, 
budget constraints, no 
quality control on 
auditing results 

Rearrangement of 
organizational 
structure, human 
resource 
development, 
quality control of 
auditing results 

Declining ratings of 
external K/L, human 
resources are not 
loyal, distrust from 
auditees 

3. Channels Incorporated into 
AAIPI 
memberships 

Less active participation 
in AAIPI 

Build partnership 
with the members 
of AAIPI 

Quality gaps 
between internal 
audit and agencies 

4. Relations Assistance carried 
out since the 
beginning of the 
planning of and  
budgeting until 
reaching the end 
results 

Assistance has not yet 
been optimally 
organized 

Formation of 
assistance team 
with PIC (technical 
controller) 

There are recurrent 
findings 

5. Value 
Streams – 
Returns 

Good 
achievements 
 

Several indicators need 
to be 
increased/maintained. 

Towards attaining 
Level 3 in IACM, 
ZI, and ISO 
certification on 
internal auditing 

Declining 
achievements 
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6. Key 
Resources 

Compliance of 
tangible and 
intangible needs 
 

HR has not been 
empowered and BMN 
specifications are still 
low 

HR competency 
training and 
upgrading on 
BMN 

Decreased quality 
and quantity of 
human resources for 
Auditors 

7. Key 
Activities 

In accordance 
with internal 
auditing standards 
 

Weak controls on the 
supervision results and 
the burden/objects of 
inspection have not 
been evenly divided 

Establish  business 
process of internal 
oversight 

Inadequate 
supervision time and 
several objects are 
out of supervision 

8. Key 
Partners 

Great partnerships 
in Indonesia 
 

Lack in managing 
information and 
contacts with partners 

Develop 
information 
systems with 
updates integrated 
with auditees and 
other APIPs 

The results show no 
synergy between the 
Inspectorate General 
and partners 

9. Value 
Streams – 
Outlay and 
Costs 

Total budget is 
divided well with 
good proportion 
between fixed 
costs and variable. 

Total budget of 
Inspectorate General 
has not yet reached 5 – 
10% of the total budget 
of Ministry of Trade 

Arrange 
performance-based 
activities on 
priority scales 

Internal oversight 
done was not 
optimum. 
 

Source: Primary data processed (2016) 
 
         Based on the overall results of SWOT analysis, the table below lists the strategies of the SWOT on 9 (nine) element blocks to the 
existing Business Model Canvas (for government and/or the non profits adjustment) as follows: 
 

Table 4. SWOT Strategies on 9 (nine) element blocks of Business Model Canvas 
 

No Element 
Blocks 

SO Strategies WO Strategies ST Strategies WT Strategies 

1. Co-
Creators 

Develop internal 
oversight application  
based on aspects of 
the auditing, 
evaluation, 
monitoring, review, 
other surveillance, as a 
means of 
communication, 
transparency and 
accuracy of the data  
 

Develop 
accessible and 
user-friendly 
information 
system  

control sheets listing 
the results of the 
auditing and follow-
up action plan 
according to the 
applicable rules  

Verify the findings 
that have been/have 
not been followed up 
based on the auditing 
results and 
consistency of data 
processed 

2. Value 
Propositio
n 

List the main duties 
and functions  and 
draw up an alternative 
organizational 
structure based on 
Government 
Regulation No. 60 
year 2008 on the 
Internal Control 
System of the 
Government  
 

Make a list of 
main duties and 
functions per 
unit, 
performance-
based budget, 
quality control 
through 
monitoring and 
evaluation per 
unit 

Enhance and maintain 
internal supervisory 
functions according to 
applicable rules with 
regard to the 
performance quality 
based on assessment 
by internal and 
external parties 

Arrange an equitable 
division of tasks in 
accordance with main 
duties and functions 
while paying attention 
to the inherent 
limitations of the 
whole internal 
oversight budget or 
per unit 

3. Channels Establish a partnership 
forum involving all 
members of AAIPI in 
ministries/institutions  

Became active 
participants in 
any related 
activities and 
forum related to 
internal oversight 

Draw up quality 
standards on auditing 
so that the results can 
be similar and the 
quality of APIP is 
maintained between 

Contribute more in 
AAIPI membership by 
implementing joint 
auditing between 
APIP of 
ministries/other 
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ministries and other 
institutions 

institutions 

4. Relations Form an assistance 
team arranged to 
control and maintain 
quality since the 
planning until the end 
of the audit results  
 

Do coordination 
over assistance 
that is controlled 
directly by the 
PIC on each team 

Perform assistance 
with persistent 
communications 
through monitoring, 
revision or changes of 
auditees to avoid 
repeated data 
irregularities 

Designate responsible 
competent auditor 
(Auditor Madya)  so 
there is no recurring 
finding on the auditing 
results 

5. Value 
Streams – 
Returns 

Increase the capability 
level of APIP of 
Ministry of Trade up 
to level 3 in the 
Internal Audit 
Capability Model 
(IACM), ZI, and ISO 
of internal auditing as 
a new form of 
achievement  
 

capability level of 
Ministry of Trade 
Ministry of APIP 
up to level 3 in 
the Internal Audit 
Capability Model 
(IACM), ZI, and 
ISO internal 
auditing while 
retaining the 
previous 
achievements  

Maintain the current 
achievement by 
staying updated with 
developments on the 
rules that apply, as 
well as establish 
communication and 
cooperation between 
units of Echelon I 

Maintain the existing 
achievement while 
staying updated with 
the  applicable rules, 
as well as establish 
communication and 
cooperation between 
units in Echelon I  

6. Key 
Resources 

Conduct education 
and training of the 
whole human 
resources in the 
Inspectorate General 
of the Ministry of 
Trade to give 
knowledge and skills 
tailored to the duties 
and functions  
 
 

Arrange 
education and 
training for 
internal human 
resource in the 
Inspectorate-
General of the 
Ministry of Trade 
by considering 
the necessary 
competency to 
attain 

Utilize existing 
resources to share 
insights and 
knowledge in running 
main duties and 
functions 

Propose alternatives 
on employee rotation 
according to the 
ability or level of 
education, while 
considering the 
passion of every 
employee, then 
organize the auditor 
recruitment 

7. Key 
Activities 

Create comprehensive 
Business Process of 
internal oversight with 
reference to the 
standard internal 
auditing in SPIP  
 

Create the control 
scheme on 
Business Process 
of internal 
oversight  

Improve the Annual 
Oversight Work 
Program (PKPT), in 
particular on the 
amount of monitoring 
time and make priority 
scale on objects being 
examined 

Enhance the existing 
system, particularly 
Annual Oversight 
Work Program 
integrated with the 
Business Process of 
internal oversight 

8. Key 
Partners 

Create an information 
system that serves as a 
means of mutual 
information exchange, 
namely between APIP 
and auditees 
 

Designate a 
person in charge 
of information 
systems to deal 
with partners 

Communicate the 
vision and mission for 
attaining common 
goals and fostering 
good relations through 
effective 
communication  

Management and 
communication with 
partners in particular 
related with common 
goals that will be 
achieved 

9. Value 
Streams –  
Outlay 
and Costs 

Draw up performance-
based planning with 
proportional fixed 
costs and variable 
costs 

Give priority to 
activities showing 
much 
contribution on 
performance 
while considering 
the budget 
limitation 

Optimize the use of 
available budget, 
particularly those not 
yet managed 

Construct work and 
budget plan (RKA) 
based on performance 
by including budget 
limitation as the 
aspect to consider 

Source : Primary data processed (2016) 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      204 
ISSN 2250-3153   

www.ijsrp.org 

         Improvements over the existing business model become the basis of formulating strategic architecture of the Inspectorate 
General of the Ministry of Trade. The improvements on the 9 element blocks of Business Model Canvas for Government and/or Non 
Profits are given below: 
 

Key Partners 
a. Auditee: 9 
Echelon I unit of 
Ministry of Trede 
b. Internal audit 
(APIP) in between 
any other  agency 
of 
ministry/institution 
 
Improvement: 
Added new 
partners: Regional 
BPKP 
(District/City) 

Key Activities 
a. Audit 
b. Review 
c. Monitoring 
d. Evaluating 
e. Other 
Supervision 
f. Management 
support of internal 
audit 
 
Improvement: 
Create Internal 
Audit Business 
Process and 
integrated with 
Annual Internal 
Audit Working 
Programme 
(PKPT) 
 
 

Value 
Proposition 
a. Activities 
implementation of 
internal audit 
b. Audit benefit in 
term of  
government grant 
requirements 
c. Internal audit 
accuracy 
d. Audited follow-
up results 
accuracy 
e. Auditee trust 
 
Improvement: 
Doing  quality 
control in 
monitoring and 
evaluating 

Relations 
Assitance that begun from 
the very start of planning 
budgeting and activity 
program until auditing stage 
 
Improvement: 
Create assistance team and 
controlled by hi grade 
auditor and do the 
monitoring 

Co-Creators 
 
a. Dialogue 
b. Access 
c. Risk 
reduction 
d. 
Transparation 
 
Improvement: 
Added a new 
aspect: 
Information 
Technology  

Key Resources 
a. Tangible 
resources 
b. Intangible 
resources 
 
Improvement: 
Auditor 
recreuitment and 
competency 
improvement 
 
 

Channels 
Affiliation within 
Indonesian Government 
Internal Auditor Association 
(AAIPI) 
 
Improvement: 
Comparative studies with 
other private/public sector 
internal audit 

Value Streams – Outlay and Costs 
a. Variable Costs 
b. Fixed Costs 
 
Improvement: 
Optimization with priority scale 
 

Value Streams – Returns 
a. WTA (Good Administration Zone) achievement 
b. WTP (Fair Without Exception) opinion (BPK) 
c. Integrity Survey (KPK) 
d. PIAK (KPK) 
e. Performance Report Appraisement (KemenpanRB) 
f. Green Zone (Ombudsman) 
g. Open Government Public Service Ranking 
 
Improvement: 
Level 3 Internal Audit Capability Model(IACM), Integrity 
Zone (ZI), ISO 9001:2008 
 
 

 
Figure 2. Improvements on Business Model Canvas (for government and/or the non profits) of the Inspectorate General of 

Ministry of Trade 
 
         Based on the data on the figure above, the adjustments have considered SWOT matrix on 9 element blocks of Business Model 
Canvas for government and/or the non profits that can be formulated in the Strategic Architecture roadmap as follows: 
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Figure 3. Strategic Architecture Roadmap of InspectorateGeneral of Ministry of Trade 

 
         Strategic architecture roadmap aligns with the research by 
Phaal, et al., (2007) that the roadmap helps achieving strategies, 
identification and exploration, as well as observing the 
innovation development, from the current up to the future 
situation. The baseline is made flexible, while the annual target is 
set systematic. Overall, the roadmap is the visualization of the 
strategies to be implemented. 
         Strategic architecture of a business model, according to the 
research by Wolfenden and Welch (2000), does not intend to 
replace the existing methods or approaches, but rather to add and 
improve the synthesis of the inter elements in the business model 
to analyze the activities as well as the resulted value. The 
synthesis of 9 elements in the Business Model Canvas for 
government and/or the non profits can be used as an outline of 
the strategic architecture. 
         Novak (2013) in his work suggests that the strategies and 
business model are mutually associated but with different 
purposes, where the strategic architecture is dynamic and 
forward-looking that is transformed into the future roadmap, 
while the business model is static over the representation of the 
conceptualization of the core activities. Therefore, strategic 
architecture will provide direction for the implementation of the 
business model. Improvements over the existing business model 
become the basis of the formulation of strategic architecture in 
the Inspectorate General of the Ministry of Trade. 
 
Managerial Implication 
         In performing main duties and functions, the Inspectorate 
General of the Ministry of Trade has been in compliance with the 

applicable provisions in terms of conducting internal oversight in 
government institutions. The main functions that should be 
executed prior to the latest rules are auditing, evaluating, 
monitoring, reviewing, and other forms of supervising. In 
addition, the assistance carried out since the beginning of the 
program planning and budgeting by each unit needs to involve a 
competent auditor, in this case Auditor Madya, who serves as a 
technical controller. Auditing or internal oversight conducted 
should also be based on risk. Moreover, as a form of 
management support, there seems to be a need for performance-
based budgeting plan annually. 
         Regarding the implementation of the programs year 2017 to 
2019 based on the results of the strategic architecture and 
evaluation on programs in 2016 previously, it is necessary to 
make improvement on achievements, either internally or 
externally. In 2017, the Inspectorate General of the Ministry of 
Trade is advised to do some improvements in internal 
management that can be done along with the increased 
achievements, namely attaining Level 3 in IACM, obtaining 
Zone Integrity (ZI) predicate and ISO 9001:2008, and doing 
restructuring and modification on main duties and functions. In 
2018, the Inspectorate General of the Ministry of Trade is 
required to conduct further improvement after internal 
management and achievement are gained, i.e. making the 
Business Process of Surveillance integrated with Annual 
Oversight Work Program (PKPT) and used as the basis for the 
creation of an integrated surveillance system (Online). In 2019, 
the Inspectorate General of the Ministry of Trade is supposed to 
hire more auditors and increase the competency of all human 
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resources in the organization. These improvements are also 
several attempts to welcome the new Government in the up 
coming period. 
         The statement above is in line with research done by 
O'Shannassy, et al., (2009) who mention strategic architecture 
roadmap is designed in Top-Down approach, with the higher 
management at the top to the bottom. Organizations and 
institutions are required to run some improvement efforts on the 
internal management in advance and continued with attaining 
Value Proposition from the expected results, to strengthen the 
core competencies. 
         The improvements over the business model and the 
development of this strategic architecture have indicated the 
commitment of the Inspectorate General of the Ministry of Trade 
in carrying out the duties and functions as an internal auditor for 
the auditees, since the Inspectorate-General is already part of the 
object being examined. According to research done by Anders 
Bruhn (2006), this difficult situation can be overcome with 
intention, motivation, and awareness of the associated units 
carrying out internal oversight to be responsible for applying 
management system and all forms of management control. 
 

IV. CONCLUSION 
         Identification on internal and external factors at the 
Inspectorate General of the Ministry of Trade by employing 
Business Model Canvas for government and/or the non profits 
results in the roadmap of 9 element blocks which are Co-
Creators, Value Proposition, Channels, Relations, Value Streams 
– Returns, Key Resources, Key Activities, Key Partners, Value 
Streams – Outlay and Costs. The results of observation, 
interviews, questionnaire, and FGD produce data analysis on 
strengths, weaknesses, opportunities, and threats on the 9 (nine) 
element blocks. 
         Improvements in the Business Model Canvas for 
government and/or the non profits have been done by 
considering the vision, mission, goals, and objectives of the 
Inspectorate General of the Ministry of trade in strategic 
rchitecture roadmap as follows: 

1. The strategy to be carried out is strategic management 
for government sector. 

2. In the year 2016, the Inspectorate General of the 
Ministry of Trade is still running the program and using 
budget allocation in accordance with existing condition. 

3. In the year 2017, the Inspectorate General of the 
Ministry of Trade is expected to increase the value 
proposition and value streams – returns to obtain quality 
control and create added value from internal and 
external parties. 

4. In the year 2018, the Inspectorate General of the 
Ministry of Trade is supposed to improve and refine key 
activities and co-creators so that the entire priority 
programs can run better according to regulations. 

5. In the year 2019, the Inspectorate General of the 
Ministry of Trade should enhance key resources to 
increase the strength and competence of the human 
resources. 

6. Improvements on element blocks of the business model 
canvas for government and/or the non profits can be 
done continuously for several years (routinely). 
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Abstract- Traditionally, audits were mainly associated with 

gaining information about financial systems and the financial 

records of a company or a business. However, recent auditing has 

begun to include non-financial subject areas, such as safety, 

security, information systems performance, and environmental 

concerns. With nonprofit organizations and government 

agencies, there has been an increasing need for performance 

audits, examining their success in satisfying mission objectives. 

As a result, there are now audit professionals who specialize in 

security audits, information systems audits, and environmental 

audits. In cost accounting, it is a process for verifying the cost of 

manufacturing or producing of any article, on the basis of 

accounts measuring the use of material, labor or other items of 

cost. In simple words the term, cost audit, means a systematic 

and accurate verification of the cost accounts and records, and 

checking for adherence to the cost accounting objectives. An 

audit must adhere to generally accepted standards established by 

governing bodies. These standards assure third parties or external 

users that they can rely upon the auditor's opinion on the fairness 

of financial statements, or other subjects on which the auditor 

expresses an opinion. 

 

Index Terms- Auditing, cost, business, financial, mission. 

 

I. INTRODUCTION 

raditionally, audits were mainly associated with gaining 

information about financial systems and the financial records 

of a company or a business. However, recent auditing has begun 

to include non-financial subject areas, such as safety, security, 

information systems performance, and environmental concerns. 

With nonprofit organizations and government agencies, there has 

been an increasing need for performance audits, examining their 

success in satisfying mission objectives. As a result, there are 

now audit professionals who specialize in security audits, 

information systems audits, and environmental audits. In cost 

accounting, it is a process for verifying the cost of manufacturing 

or producing of any article, on the basis of accounts measuring 

the use of material, labor or other items of cost. In simple words 

the term, cost audit, means a systematic and accurate verification 

of the cost accounts and records, and checking for adherence to 

the cost accounting objectives. An audit must adhere to generally 

accepted standards established by governing bodies. These 

standards assure third parties or external users that they can rely 

upon the auditor's opinion on the fairness of financial statements, 

or other subjects on which the auditor expresses an opinion.  

 

What is the definition of Audit-review 

        Almost every organization, whether private corporations, 

public company or public institution, or even a non-profit 

organization, required by law to prepare annual reports on its 

financial operations. Such reports are intended to help owners or 

managers in organizations to implement operational solutions on 

the basis of correct decisions, then that enable creditors to 

evaluate credit requests, to provide individuals with information 

for making investment decisions. The accounting profession 

recognizes that different actors have different accounting needs. 

Based on these differences, the accounting profession has 

developed standards that enable a range of services that in terms 

of financial reporting. Usually it involves three different services. 

Each is designed to be a different way to meet the needs. The 

first service is a compilation that is useful for small organizations 

in the private property in need of assistance in the preparation of 

financial statements. The second service is called the review and 

it can deal with organizations that must submit their financial 

statements to third parties, such as, for example, creditors and 

regulatory agencies. The third and most extensive services has 

been revised. The revision is suited for organizations that need to 

offer higher levels of security to external parties.
1
 

 

The purpose of International Standards on Auditing 
        International Standards on Auditing (ISA) are professional 

standards for the performance of financial audit of financial 

information. These standards are issued by International 

Federation of Accountants (IFAC) through the International 

Auditing and Assurance Standards Board (IAASB). The purpose 

of this International Standard on Auditing ISA is to establish 

standards and provide guidance on:
2
 

 

1. Agreeing the terms of the engagement with the client, 

2. The auditor’s response to a request by a client to change 

the terms of an engagement to one that provides a lower 

level of assurance. 

 

Differences between the objectives of audit and review 

        Among the objectives of the audit of financial statements in 

accordance with generally accepted audit standards and 

objectives of inspections according to the statements of standards 

for accounting and auditing services, there are significant 

differences. The audit should provide a reasonable basis for our 

opinion on the financial statements as a whole. Review does not 

provide a basis for such an opinion, including not understanding 

the structure of internal control and risk control assessments, 

tests of accounting records and obtaining evidence from 

                                                 
1
 Putin Mohammed, Review and monitor the accounts of theory 

to practice, The Office of Publications Gamaah Aldzair, 2005 
2
 http://www.ifac.org/system/files/downloads/a008-2010-iaasb-

handbook-isa-200.pdf 
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inspection, observation or confirmation or other procedures 

within the framework of the audit.  

Key trends in auditing today 

        Based on the growing demands of global organizations as 

well as new expectations of investors and boards in recent years, 

a five important trends:
3
 

 

        1. Change the role of internal auditors and expanding the 

scope of the audit, 

        2. Assessment of the quality of operations, 

        3. Accountability and transparency 

        4. Moving to a revision on the basis of risk, 

        5. Upgrading infrastructure audit in accordance with 

technological progress. 

 

        Internal audits in organizations has evolved from the 

financial audit. The traditional functions of audit: audits of 

operations, systems audits, fraud investigations and audits of 

special project became less important than urgent needs of 

regulatory compliance and business process optimization. Today, 

looking properly structured internal audit function which affects 

not only legislation but also operational. The role of an internal 

auditor is now changed from mere financial reporting to the 

control of risk management, priorities, objectives and activities, 

eliminate complexity and redundancy, ease of doing business, as 

well as the protection and enhancement of shareholder value.  

        Management and the Audit Committee, rely on internal 

audit to provide assurance and trust in the organization in the 

form of assessing the effectiveness and efficiency of the 

performance functions and quality. In today's environment there 

is a need for greater cooperation and a strong relationship 

between the auditor and the audit at all levels. The trend is 

moving towards the development of a structure that facilitates a 

healthy environment that will encourage the free flow of 

information in regard to all matters of auditing and auditor. The 

organization must be structured in a manner that ensures that 

responsibility is not limited to the Audit Committee. 

        In recent years, internal auditors devote their time, energy 

and resources, primarily towards harmonization activities. Now 

is the time for internal auditors to review their activities and 

improve the expectations of stakeholders in the framework of the 

audit based on risk. Risk management organization and fraud 

thus gain an advantage during the audit, especially because these 

risks can greatly affect the organization. Activities relating to 

fraud detection and audit IT security are the today focus of 

internal audit.
4
 

        Large organizations with complex audit requirements, 

which include not only financial audits but also audits, 

assessments and inspections related to operations, quality, safety, 

trade and information technology, have led to improvements in 

the technology infrastructure that is used to perform the audit. 

More used integrated management audits on Web-based systems. 

Technological progress makes it possible to simplify and 

                                                 
3
 Mohammed Abdul Rahman Idris, Recent trends in internal 

audit and its impact on the development of Aldakhalih Master 

Control, Omdurman, Islamic University, 2006 
4
 Gomaa, Ahmed Helmi, Recent trends in the review, Dar Al 

Safa for publication and distribution Amman, Jordan, 2009 

strengthen the internal audit function so that it brings strategic 

value and reduce its operating costs. The expected benefits are 

improved data transparency, shared environment and decision-

making. 

 

II. CONCLUSION 

        The role of audit in public finance is an integral part of the 

institutional framework to support good governance and the 

implementation of financial policies of one country and eradicate 

poverty. Social protection programs and other targeted programs 

of poverty eradication in developing countries are characterized 

by their limited access to resources. In this context, the role of 

public auditors in monitoring the use of resources is essential. A 

good auditor will greatly contribute to social development by 

limiting corruption and strengthen accountability of state organs. 

        In most democracies, legislative oversight of public finance 

management takes one of two forms - ek ante control and check 

post scrutini.5 Under ek ante control, parliament is considering 

the budget before the enactment of the law. Strong legislatures, 

such as those in the United States and Germany, have the power 

to change the budget at this stage to ensure that budget 

allocations reflect national priorities. Weak legislatures generally 

have the power to significantly alter the budget submitted by the 

executive prior to enactment of the law on the budget. When it 

comes to the check post, the legislator used the audit findings to 

examine whether the executive implements the budget in 

accordance with the provisions of the law. Most parliamentary 

democracies provide a check post verification functions at the 

legislative level or in parliament. In such a system the Auditor 

General report on his findings to the audit committee for public 

finances, and it is responsible for considering and acting upon 

these findings passes to the Committee. In many countries, audit 

reports are available to the public and the media, who can then 

use the options to demand accountability from the executive. 
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Abstract- Physiotherapists work in wide range of clinical settings 
as members of multi-professional health care teams. This has 
implications for universities and clinicians, in that the 
responsibility is on the educators in academic institutions and 
health care facilities to prepare students to be responsible and 
self-sufficient practitioners who demonstrate competence in 
physiotherapy.The aim of the study was to assess the student 
learning experiences during the Intensive care unit clinical 
education block. 
       Method: A descriptive cross sectional survey was conducted 
using all physiotherapy students in their clinical years who had 
completed the ICU attachment. A self-administered 
questionnaire was used to collect data on the following; 
experiences of physiotherapy students during the ICU attachment 
block, competencies achieved during attachment, challenges 
faced and recommendations to the ICU physiotherapy attachment 
curriculum.  
       Results: From a total of 55 students who were enrolled, 50 
students (90.9%) submitted the completed questionnaires, of 
which 27(54%) were females. The median age of the participants 
was 22 years (SD=1.04). More than half of the students reported 
that they were not pleased with the learning experience they 
encountered during the ICU clinical placement. About 68% 
(n=34) of the students reported that they encountered difficulties 
in the implementation of the ICF as an assessment tool in ICU 
patients. About 62.0% (n=31) of the students indicated that they 
were not able to contribute to research and advance practice in 
the field of ICUphysiotherapy.Majority of the students, 78% 
(n=39) also encountered several challenges during the placement 
with 92% (n=46) of students highlighting that the duration of the 
placement was too short to master all the techniques. About 
70.0% (n=35) of the students reported that they were 
inadequately supervised during the clinical placement and 
recommended that there should be a resident physiotherapist in 
the units. 
       Discussion and Conclusion: Clinical education experience 
affects the uptake of ICU physiotherapy as a career path. To 
promote uptake of the field, the following factors should be 
considered during the clinical education blocks; foundational 
knowledge before the block, duration of block and availability of 
clinical educators. 
 
 

Index Terms- clinical education, intensive care unit, 
physiotherapy, students’ experience 
 

I. INTRODUCTION 
ntensive Care Units (ICU) are designed for the management of 
critically ill patients suffering a wide range of surgical and 

medical conditions ( Denehy & Berney 2013; Gosselink et al. 
2011) and physiotherapy is an integral part in the management of 
these critically ill patients (Gosselink et al. 2011). This compels 
academic institutions to trainstudents to be responsible and 
autonomous practitioners who demonstrate competence in all 
aspects of physiotherapy practice. To prepare physiotherapists 
for their professional challenges, the development of professional 
expertise should be at the forefront of the educational programme 
and this is achieved through clinical education. Globally, clinical 
education forms a fundamental component of training in the 
medical and allied professions (Redenbach& Bainbridge 2007) 
and this is where theoretical medical knowledge is converted into 
relevant practical skills essential for professional identity and 
patient care (Vagstol&Skoien 2011). 
       The availability of clinical supervisors at the learning 
sitesduring clinical placements facilitates students' learning. 
Clinical supervisors play a crucial role in developing clinical and 
ethical competencies and in facilitating a structured positive 
learning climate for the students. (Delany &Bragge, 
2009;Vagstol&Skoien 2011; Jones & Sheppard 2008). For the 
clinical education to be effective, students need sound 
foundational knowledge and motivation prior to clinical 
attachment (Nehyba 2012). Physiotherapy students at the 
University of Zimbabwe commence clinical training  intheir 
second year of studies during which theycover disease conditions 
affecting the cardiorespiratory system including the medical and 
physiotherapy interventions.Orthopaedicand neurological 
conditions are covered in the third and fourth years respectively. 
In the interest of continuouslyimproving the quality of the 
graduates from the school, it iscrucialto understand the 
experiences of students on clinical attachmentso as to input their 
contributions during the review of the curriculum.  The aim of 
this study was to assess the student learning experiences during 
the intensive care unit clinical education block with regard to 

I 
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competencies achieved during attachment, challenges faced and 
recommendations to the ICU attachment curriculum. . 
 

II. METHODS 
Study design 
       A descriptive cross-sectional studywas done between 
January and February 2016using a survey questionnaire.  
 
Setting 
       The study was carried out at the University of Zimbabwe 
(UZ) and it is currently the only university training 
physiotherapy students in the country.  
 
Participants 
       All second, third and fourth year physiotherapy students who 
had completed their ICU clinical placement in training at UZ 
(n=55) were conveniently sampled. 
 
Procedure 
       The study was approved by the Dean of College of Health 
Sciences at the University of Zimbabwe, Joint Research Ethics 
Committee of College of Health Sciences and Parirenyatwa 
Group of Hospitals (JREC282/14) and the Medical Research 
Council of Zimbabwe (MRCZ/B/799). 
       A self- administered questionnaire designed by the 
researcher through literature review was used. The questionnaire 
had the following three sections: Section A collected socio-
demographic data, Section B focused on experiences the students 
encountered during the ICU clinical placement and Section C 
collected data on the competencies achieved during attachment, 
the challenges faced andrecommendations. 
       The questionnaire was tested for content validity by two 
physiotherapy lecturers who peer reviewed it before 
administration to respondents. No major changes were made to 
the questionnaire except slight rephrasing which was suggested 

on some questions. The questionnaire was then administered to 
the students. 
       Written consent was obtained from the students after 
explanation on the aims and rationale of the study. 
Confidentiality was maintained by coding the questionnaires that 
were given to students with a research number. The 
physiotherapy students filled in the questionnaires during their 
free time and a follow up was done after three days to collect the 
completed questionnaires. 
 
Data analysis 
       Data analysis was done using STATISTICA (Version 13). 
Descriptive statistics were used to analyse demographic data. 
Numerical data was reported as mean and SD for normally 
distributed data or median and interquartile range for data that 
was not normally distributed. Categorical data which included 
experiences of students, challenges and competencies achieved 
during ICU clinical placement was reported as frequencies.  
 

III. RESULTS 
Demographic data 
       Out of a total sample of 50 students, the ages ranged from 20 
– 24 years, with the mean age being 22.0(SD= 1.04) years. The 
number of females were 27(54.0%);nineteen (38%) students 
were in their 4th year of study, 20 (40.0%) were third years and 
11 (22.0%) were second years. 
 
Experiences of physiotherapy students during ICU clinical 
placement 
       Majority of students 42(84.0%) reported that they were not 
well prepared in terms of basic knowledge at the commencement 
of the ICU clinical placement. About 40 (80.0%) students 
reported that they were not very confident in assessingand 
treating ICU patients (Table 1 below). 

 
Table 1: Experiences of physiotherapy students (n=50) 

 
STATEMENTS Agree 

n(%) 
Neutral 
n(%) 

Disagree 
n(%) 

I was well prepared in terms of basic knowledge at the commencement of 
the ICU clinical placement 

2(4.0) 6(12.0) 42(84.0) 

I felt very confident assessing and treating patients in ICU 10(20.0) 11(22.0) 29(58.0) 
 Multisystem injuries were easy to manage in ICU 5(10.0) 9(18.0) 36(72.0) 
I was able to defend choices of treatment techniques I made during the 
ICU clinical rotation block 

12(24.0) 14(28.0) 24(48.0) 

As a result of this ICU clinical block, I feel confident working in this 
area 

18(36.0) 13(26.0) 19(38.0) 

I lacked proper patient handling skills especially for those patients who 
were critically ill. 
 

41(82.0) 3(6.0) 6(12.0) 

The ICU clinical rotation block helped me develop my ability to work as 
a team member. 

36(42.0) 12(24.0) 17(34.0) 

The course stimulated my interest in the field of study. 19(38.0) 16(32.0) 15(30.0) 
I learned to explore ideas confidently with other health professionals 14(28.0) 14(28.0) 22(44.0) 
I was able to provide a holistic patient approach using the ICF 
assessment tool during the ICU clinical rotation block 

14(28.0) 15(30.0) 21(42.0) 
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Experiences of physiotherapy students in using ICF as an 
assessment tool 
       Majority of students (66%, n=33) reported that they 
encountered challenges in using the ICF as an assessment tool in 

ICU. Thestudents faced difficulties in almost all aspects of the 
ICF, but most difficulties were faced in identifying 
environmental (70%, n=35) and participation restriction (70%, 
n=35) components. (Figure 1 below) 

 

 
 

Figure 1: Use of ICF as an assessment tool poses challenges when trying to complete the following components of the 
framework (N=50) 

 
Competence based training 
        Generally majority of the students, (78%, n=39) reported 
that they were not competent enough at the end of ICU clinical 
placement. About (18%, n=9) of students agreed that they were 

able to carry out ananalysis, synthesis, assessment and judgment 
to integrate knowledge, skills, experience and values in order to 
facilitate decision making in ICU (Table 2 below). 

 
Table 2: Competence Based training in ICU (N=50) 

 
STATEMENTS Agree 

n(%) 
Neutral 
n(%) 

Disagree 
n(%) 

I am now able to demonstrate effective, efficient, and innovative 
therapeutic skills in caring for the critically ill 

13(26.0) 15(30.0) 22(44.0) 

I am now able to do, analysis, synthesis, assessment, and judgement to 9(18.0) 18(36.0) 23(46.0) 
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integrate knowledge, skills, experience, and values in order to facilitate 
decision making in critical care. 
 
I can effectively use and I am now able to contribute to research and 
advance practice in the field of ICU. 

2(4.0) 17(34.0) 31(62.0) 

I can demonstrate commitment to the profession, healthcare and society 
by engaging in strategic leadership that promotes best practice in ICU. 

5(10.0) 13(26.0) 32(64.0) 

As a result of this placement I can now advocate for the evolution of 
existing practice standards and the development of new ones in the field 
of ICU. 

5(10.0) 12(24.0) 33(66.0) 

I am now able to regularly engage in activities that expand and evolve 
my knowledge and skills in critical care management 

10(20.0) 11(22.0) 29(58.0) 

I can now integrate and apply new knowledge and principles into 
specialist practice. 

7(14.0) 13(26.0) 30(60.0) 

The placement helped me to seek out and create innovative opportunities 
for learning in the field of ICU. 

10(20.0) 12(24.0) 28(56.0) 

I am now able integrate clinical experience, broaden theoretical 
knowledge and communication skills in clinical documentation, 
professional dialogue and all aspects of client care in ICU 

7(14.0) 12(24.0) 31(62.0) 

As a result of the placement I am now able to perform an assessment 
which incorporates specificity, sensitivity and efficiency in ICU. 

5(10.0) 15(30.0) 30(60.0) 

 
 
Challenges 
      About 46 (92.0%) of students agreed that the duration of the 
placement (4 weeks) was too short to master all the techniques 

whilst 40(80.0%) student agreed that the severity of patients was 
not suitable for their level of education (Table 3 below). 

 
Table 3: Challenges experienced by physiotherapy students during the ICU clinical placement (N=50) 
 

STATEMENTS Agree 
n(%) 

Neutral 
n( %) 

Disagree 
n( %) 

 Duration of the attachment too short to master all the techniques 46(92.0) 1(2.0) 3(6.0) 
Severity of the patients not suitable for my level of education 40(80.0) 4(8.0) 6(12.0) 
 Presentation of patients with multisystem injuries making it difficult 
for me to assess and treat 

42(84.0) 4(8.0) 4(8.0) 

The number of health team personnel working on the patient quite 
disruptive 

30(60.0) 7(14.0) 13(26.0) 

 Patient not being able to communicate and making assessment 
difficult to perform 

38(76.0) 6(12.0) 6(12.0) 

 Felt inadequate in terms of knowledge and skills in the area 38(76.0) 5(10.0) 7(14.0) 
 Felt restricted in what I could do for the patient 33(66.0) 6(12.0) 11(22.0) 
 The environment is intimidating/ scary 38(76.0) 5(10.0) 7(14.0) 
 Inadequate supervision 35(70.0) 3(6.0) 12(24.0) 

 
 
Recommendations 
         The majority of the students, 46 (92.0%) recommended that 
the ICU clinical block should be spread over the clinical years 
instead of just second year whilst about 30 (60.0%) of students 
recommended that the ICU attachment block should be done in 
final year. The majority of the students, 48(96.0%) also 
recommendedthat there should be aspecialist ICU 
physiotherapistin all the academic hospitals. 
 

IV. DISCUSSION 
         According to the authors’ knowledge, this is the first study 
to determine the experience of the students in clinical education 

of cardiorespiratory physiotherapy as a step toward curriculum 
review. It is reported that students play a big role in contributing 
towards curriculum review as the final recipients of the 
curriculum and training (Reeve et al. 2012). Understanding the 
ways in which students study and the values they place on their 
experiences, is essential in designing a new curriculum 
(Lindquist et al. 2004). An increasing complex and demanding 
clinical environment has made physiotherapy educators think 
differently of physiotherapy clinical education (Healey 2008). 
Now, physiotherapy graduates must demonstrate effective and 
efficient critical-thinking skills, problem solving skills and self-
directed learning abilities that ensure a quick and smooth 
transition from novice to reflective practitioner. 
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Students experience on ICU clinical placement 
         In the current study, students highlighted that there were 
not pleased with the ICU clinical education because of the 
following reasons, inadequate preparation, not enough time, 
patients with complex conditions. This was similar to what was 
in other countries that students highlighted inadequate exposure 
being a major factor affecting the clinical education and also 
students would not have acquired an adequate knowledge when 
they begin their clinical placement (Milanese et al. 2013). In the 
current study majority of students were not pleased with the 
learning experience they encountered during the ICU clinical 
placement as they highlighted that they were not competent 
enough at the end of the placement due to many challenges they 
encountered which include inadequate supervision, patients 
being not able to communicate and lack of confidence in 
assessing and treating ICU patients. Milanese et al (2013) 
reported that most of the physiotherapy students lack the hands-
on techniques and practical skills that are mandatory in 
physiotherapy. For these reasons, academic and clinical 
education experiences that advance desirable learning outcomes 
in students should be put into consideration (Healey 2008).  
More than half of the students agreed that the placement helped 
their ability to work as team members since patient management 
in ICU require a lot of multidisciplinary approach to patient care. 
During the ICU clinical attachment, students are encouraged to 
attend multidisciplinary rounds which are conducted daily in the 
unit. From these rounds, they learn to interact with the other 
professionals and work as a team in health care delivery. In 
contrast, a study done in Australia reported that the ICU provided 
the least opportunity to work as team members due to the fact 
that most of the time physiotherapists work alone when doing 
their assessments (Morris 2001).  
 
Competency based training 
         In this study more than half of students reported that they 
did not achieve most of the competencies expected of them by 
the end of the ICU clinical placement. In the different studies 
reviewed, the report on accomplishment of the competencies 
varied, with some reporting having low competence level at the 
end of the attachment whilst in other studies students reported to 
have achieved all the expected competencies by the end of the 
attachment block (Turner 2001;Nehyba2012). The development 
of professional proficiency and competencies should be seen as a 
process (Ven&Vyt2007). The process of learning should 
structure and shape the development of both competence and 
identity through skill competence with, underlying perspectives 
for learning (Crosbie et al. 2013).  
 
Challenges faced by students during ICU clinical placement 
         In this study students reported that they faced many 
challenges during the ICU clinical placement, with majority of 
the students reporting that the duration of the clinical placement 
was too short to master all the techniques. Moreover, the 
presentation of patients with multisystem injuries was making it 
difficult for them to treat and assess and this was supported by a 
study done by Healay (2008) in which students reported that 
complex patients were difficult to manage. Students also reported 
that they felt inadequate in terms of knowledge and skills as 
reported by Milanese et al (2013). Most students reported that 

they got inadequate supervision from the clinical supervisors 
Despite international appreciation of the importance of clinical 
education in the physiotherapy education curriculum (Milanese 
et al. 2013), both the higher education sector and the profession 
continue to face challenges in ensuring physiotherapy students 
acquire the optimal clinical education experience (Milanese et al. 
2013). Richardson (2006) found out that learning objectives were 
covered much more effectively in an interactive environment 
where there was student-patient interaction.Students expressed a 
higher degree of satisfaction with the learning activities in which 
they get more feedback from clinical supervisors (Healey 
2008).The educator roles that strongly influence the clinical 
learning environment were found to be those of technique 
demonstrator, mentor, assessor, knowledge provider and 
facilitator of learning (Ernstzen 2013). 
 
Recommendations 
         Students recommended that the ICU should be done in final 
year due to the fact that patients in ICU do not have 
cardiorespiratory problems only but also present with 
orthopaedic and neurological problems that are covered in third 
and fourth years respectively. Majority of students recommended 
that the ICU attachment block must be spread over the clinical 
years as they gain most of the treatment techniques in third and 
fourth years and this was also highlighted by Nehyba (2012) who 
stated that students should be given responsibility for patients in 
third and fourth years. Timing of the clinical attachment has been 
highlighted to be a key factor with potential to both positively 
and negatively influence student’s opinion of a specific field 
(Reeve et al. 2012) 
         It was recommended that having a resident physiotherapist 
working in the unit can help with the learning since the clinical 
supervisor will be readily available to address the students' 
queries.Students also recommended that they should have more 
practical sessions during lecture time so as to familiarisewith 
what they are to foresee before the placement as this help them to 
make sense of their lectures. Milanese et al (2013) outlined that 
the emphasis on theoretical framework had been too strong in 
recent years but the practical aspect was not extended.  
 

V. CONCLUSION 
         Concurring with the literature the study shows that there is 
need to take into consideration a number of factors in order to 
optimise the learning experiences of students on placement when 
it comes to clinical education. If these issues are addressed, then 
it will promote uptake of the field of physiotherapy in ICU as a 
career path. Some of the perceived challenges outlined by 
students which include inadequate preparation in terms of 
foundational knowledge, inadequate supervision, lack of 
confidence in managing orthopedics and neurological conditions 
have to be addressed through a curriculum review, making sure 
that all the solutions to all the factors highlighted are fully 
addressed in the curriculum.  The limitations of the study include 
a small sample size as not all of the students participated and the 
results cannot be generalized to other countries due to the 
difference in the structure of the program. However, more studies 
should be undertaken which analyse the experience of 
physiotherapy students during clinical placements maybe through 
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qualitative studies in order to have an in-depth analysis of the 
experiences.Future studies should also include the qualified 
physiotherapists to determine the practices, attitudes, challenges 
and recommendations on physiotherapy in ICU which will assist 
during curriculum review. 
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Abstract- A field experiment was conducted at the Research farm, Sher-e-Bangla Agricultural University, Dhaka-1207, Bangladesh, 
during the period from November 2011 to April 2012 to study the effect of spent mushroom substrate (SMS) and cowdung on growth, 
yield and proximate composition of brinjal (BARI Begun-6 and BARI Begun-8). Experiment was comprised of 5 treatments with 
three replications. The highest plant height (80.11cm, 75.56 cm), branch per plant (16.47, 18.80), the lowest days to first flowering 
(70.47 days, 70.20 days), the highest number of fruit per plant (7.4, 20.47), weight of individual fruit (262.3 g, 70.99 g), yield per 
plant (1.938 kg, 1.452 kg) and yield per ha (41.03 tons, 30.73 tons) were recorded in T3 treatment for BARI Begun-6 and BARI 
Begun-8 respectively. In BARI Begun-6 and BARI Begun-8, the highest dry matter (7.59 %, 8.60 %), carbohydrate (3.46%, 4.07 %) 
and lipid (0.367 %, 0.425 %) were recorded in T1 whereas the highest crude fiber (2.15%, 2.34 %) and protein (1.323 %, 1.42 %) were 
obtained in T3 treatment and the highest ash content (0.337 %, 0.41 %) were found in T2 treatment. On dry weight basis, in BARI 
Begun-6 and BARI Begun-8, the highest amount of Zn (1.879 mg %, 1.903 mg %) and Na (36.50 mg 536.69 mg %) was recorded in 
T1 treatment whereas the highest P (272.6 mg %, 277.3 mg %), Ca (239.7 mg %, 235.4 mg %) and Fe (3.21 mg % 3.021 mg %) were 
found in T2 and the highest K (282.4 mg) and Mg (186.4 mg %, 186.9 mg %) were obtained in T3 treatment. The highest K (282.4 
mg) in BARI Begun-6 was obtained in T3 treatment and in BARI Begun- 8, the highest amount K (288.3 mg %) was obtained in T2. 
 
Index Terms- Egg plant, spent mushroom compost (SMC), proximate analysis, mineral composition. 
 

I. INTRODUCTION 
rinjal or eggplant (Solanum melongena L.) is one of the most common vegetables grown in Bangladesh and other parts of the 
world. It is also a popular vegetable crop in France, Italy, USA, Mediterranean and Balkan areas (Bose and Som, 1986). It is 

thought to be originated in Indian sub-continent because of maximum genetic diversity and coldel related species of Solanum are 
grown in this region (Zeven and Zhukovensky, 1975). There are several varieties of brinjal grown in our country, such as Kazla,  
Zhumka, Nayantara, Islampuri, Uttara, Khotkhotia, Singnath, etc. All the varieties are not high yielding, some high yielding varieties 
in our country are BARI Begun-2, BARI Begun-4, BARI Begun-5, BARI Begun-6 and BARI Begun-8. Brinjal is the second most 
important vegetable crop next to potato in Bangladesh in respect of acreage and production (BBS, 2005). It is largely cultivated in 
almost all districts of Bangladesh. About eight million farm facilities are involved in eggplant cultivation (Islam, 2005). This gives 
small, marginal and landless farmers a continuous source of income and provides employment facilities for the rural people. 
Bangladesh is one of the most densely populated countries of the world. The land area for crop production is already low. Besides 
population growth rate in Bangladesh is high. Now we have to produce more food from less area to meet our demand. So our farmers 
are now using inorganic fertilizer such as Urea, TSP, MP etc. intensively to increase production. The importance of industrial 
fertilizers in developing modern farming practices and provision of food for the world wide population has been acknowledged. But, 
environmental pollution with excessive fertilizers with heavy metal contents is a global concern. Many of our agricultural lands have 
been over utilized by inadequate farming practice, and these results in nutrient depletion of soil (Jonathan et al., 2011a). In 
Bangladesh, most of the cultivated soils have less than 1.5% organic matter while a good agricultural soil should contain at least 2% 
organic matter. Moreover, this important component of soil is declining with time due to intensive cropping and use of higher dose of 
chemical fertilizers with little or no addition of organic manure in the farmer’s field. Evidences from different AEZ of the country 
have shown a decrease in the content of organic matter by the range of 15 to 30% over the last 20 years (Miah, 1994).  Transformation 
of N, P and S in soil depends on the quality and quantity of organic matter as well as soil fertility and microbial activity. Nambiar 
(1991) views that integrated use of organic manure and chemical fertilizers would be quite promising not only in providing greater 
stability in production, but also in maintaining better soil fertility. There are different types of manure such as cowdung, farm yard 
manure (FYM) etc. that the farmers are using in their field. But as the farming system is being mechanized the aforementioned 
manures are now becoming unavailable day by day. Now we have to find some alternative sources those can be easily obtained at no 
cost or cheap rate. Fortunately, Spent Mushroom Compost (SMC) has many of the requisite attributes still left unexploited in place of 
cowdung and FYM in raising organic field crops and environment management. The SMC has been found to be a good nutrient source 
for agriculture mainly because of its rich nutrient status, high cation exchange capacity (CEC) and slow mineralization rate which 
retain its quality as an organic matter. Spent mushroom compost (SMC) also known as spent mushroom substrate (SMS) was defined 
as the leftover of wastes after different flushes of mushrooms have been harvested (Jonathan et al., 2011a). SMS when allowed as 

B 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      218 
ISSN 2250-3153   

www.ijsrp.org 

waste in the environment can serve as environmental pollution source thereby causes nuisance to the environment which is hazardous. 
But this hazardous effect can be turned around for fortune when used as a substrate for growing agricultural crops. Total mushroom 
production worldwide has increased more than 18 fold in 32 years, from about 350,000 metric tons in 1965 to about 6,160,800 metric 
tons in 1997 (Chang, 1999). The use of spent mushroom compost in growing agricultural crops has been recognized in recent times as 
a possible means of enhancing sustainable agriculture or production of food crops (Wang et al., 1994). As the world drifts into 
practicing “Organic farming” in agriculture, the need to embrace the use of alternative manure, such as SMS should be encouraged. 
Hence, the study has been undertaken to find out the effect of Spent Mushroom Substrate on the growth, yield and proximate 
composition of brinjal. 
 

II. MATERIALS AND METHODS 
       Experimental soil: The soil of the experiment field was silty clay loam. The morphological, physical and chemical characteristics 
of the soil are shown in the Table 1.  
 

Table 1. Morphological characteristics of the experimental field 
 

Morphology Characteristics 
Agro-ecological zone Madhupur Tract (AEZ- 28) 
General Soil Type Deep Red Brown Terrace Soil 
Parent material Madhupur Clay 
Topography Fairly level 
Drainage Well drained 
Flood level Above flood level 

(FAO and UNDP, 1988) 
 
3.5 Materials used for the experiment 
       In this research work, seedlings of the variety BARI Begun-6 and BARI Begun-8 were collected from Horticulture Farm, Sher-e-
Bangla Agricultural University, Dhaka-1207, Bangladesh and were used as planting material.  
 
3.6 Design and treatment of the experiment 
       The experiment was conducted in Randomized Complete Block Design (RCBD) to achieve the desired objectives. The 
experiment was employed with two factors such as variety and fertilization with three replications. 
Factor A: two varieties 
V1: BARI Begun -6 and V2: BARI Begun - 8 
Factor B: five fertilizations 
T1: Chemical fertilizer + Cowdung (10 t/ha), T2: Chemical fertilizer + SMS (10 t/ha), T3: Chemical fertilizer + Cowdung (5 t/ha) + 
SMS (5 t/ha), T4: Chemical fertilizer, T5: Cowdung (10 t/ha) + SMS (10 t/ha) 
Here, Chemical fertilizer refers recommended dose of Urea @ 375 kg/ha, TSP @ 150 kg/ha and MP @ 250 kg/ha for Brinjal 
cultivation (BARI, 2011). 
 
Transplanting and aftercare  
       Healthy and uniform sized seedlings of 30 days were taken separately from the seedbed and were transplanted in the experimental 
field on 21 November, 2011. The seedlings were transplanted maintaining 60 cm x 60 cm spacing. Seedlings were also transplanted 
around the border of the experimental plots for gap filling. 
 
Harvesting 
       Harvesting was started in the first week of February, 2012 and was continued till 22 April, 2012. At each harvest, the weight of 
the fruits, number of fruits and individual weight of fruit was taken plot wise which was graduated in gram and kilogram. 
 
Data collection 
       The data pertaining to following characters were recorded from uniform sized plant. Five plants were randomly selected to record 
the data. Data were collected on the following parameters Plant height (cm), Average number of branches per plant, Days to first 
flowering, Number of fruits per plant, Weight of individual fruit (g), Yield per plant (kg) and Yield per hectare (ton). 
 
Proximate analysis of brinjal 
       Brinjal grown in different plots were collected treatment wise and all the wastes and dusts were removed from fruit. Then Dry 
matter, carbohydrate, crude fiber, protein, fat and ash were determined. 
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Determination of carbohydrate 
       The content of the available carbohydrate was determined by the following equation: 
Carbohydrate (g/l00 g sample) = 100 - [(Moisture + Fat + Protein + Ash + Crude Fiber) g/100 g] (Raghuramulu et al., 2003) 
 
Determination of crude fiber 
       Crude fiber of the brinjal samples was estimated by using the method that reported by Raghuramulu et al., 2003. Crude fiber 
(g/l00g sample) = [100-(moisture + fat)] x (We-Wa) / Wt. of sample  
 
Determination of protein 
       The Protein contents of the brinjal were determined by the standard Micro-kjeldhal procedure of AOAC (1975).  According to 
this method total nitrogen contents of the samples were estimated and proteins contents were find out by multiplying by 6.25 to the 
total nitrogen values. 
 
Determination of fat 
       Fat was estimated as crude by ether extraction of the dried sample using the method that reported by Raghuramalu et al. (2003). 
The result was expressed as follows:  

Fat contents (g) per 100g of dried sample =  taken sample dried  theofWeight 
 sample dried of Percentage extract ether  ofWeight ×

 
 
Determination of ash 
       Determination of Ash of brinjal samples were performed by using the method that reported by Raghuramulu et al., 2003. 
According to this method five gram of the dried sample was weighed accurately into a crucible. The crucible was placed on a clay 
pipe triangle and heated first over a low flame till all the material was completely charred, followed by heating in a muffle furnace for 
about 5-6 hours at 600°C. It was then cooled in a dessicator and weighed. Ash was calculated as following equation: 
Ash content (g/l00g sample) = Wt of ash × 100 / Wt of sample taken  
 
Determination of minerals 
Determination of total Nitrogen 
       The total nitrogen was determined by the Kjeldahl method of AOAC (1975), which depends upon the conversion of protein 
nitrogen into ammonium sulfate, by digestion. Ammonia liberated from the ammonium sulfate by making the solution alkaline was 
distilled into known volume of a standard acid, which was then back titrated.  
 
Determination of Ca, Mg, K, Fe, Zn and P 
       The mineral contents were estimated by following standard procedure of AOAC (1975). The sample was digested with nitric acid 
to release of Ca, Mg, K, Na, Fe, Zn and P. Ca, Mg, Fe and Zn were determined by atomic absorption spectrophotometer, Na and K 
was determined by flame photometry and P was determined by spectrophotometer. 
 
Statistical analysis  
       The data collected on various parameters were statistically analyzed using MSTAT-C package program to find out the treatment 
effect of the experiment. The mean values of all the treatments were calculated and analysis of variance (ANOVA) for all the 
characters was performed by the F-test (variance ratio). The significance of the difference among the treatments was determined by 
least significance difference (LSD) at 5% level of probability (Gomez and Gomez, 1984).  
 

III. RESULTS AND DISCUSSION 
       Effect on plant height (cm): Plant height was significantly influenced by different treatments (Table 2). Maximum plant height 
of BARI Begun-6 (80.11 cm) and BARI Begun-8 (75.56 cm) were measured from T3 where both SMS and cowdung were used with 
chemical fertilizer and minimum plant heights for both varieties were measured in T5. The result of the present study corroborates 
with the study of previous researcher Ahlawat et al. (2007b) who reported that amendment of aerable land with 25 ton ha-1 of 6-18 
months old naturally weathered SMS enhances plant growth of Shimla mirch (Capsicum annuum) in comparison to farm yard manure 
and the recommended dose of fertilizers. 
       Effect on number of branch per plant: Different treatments showed highly significant variation in the number of branch per 
plant (Table 2). Maximum number of branch per plant of BARI Begun-6 (16.47) and BARI Begun-8 (18.80) were produced by T3 
treatment. The minimum number of branch per plant was produced by T5 treatment. The result of the present study corroborates with 
the study of previous researchers Olfati et al. (2012) who carried out a study with municipal solid waste compost, spent mushroom 
compost and cow manure applied to soil in which French dwarf bean (Phaseolus vulgaris L.) was planted. Organic fertilizer type 
affected number of branches. 
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       Effect on days to first flowering: The days required for first flowering of plants was significantly influenced by different 
treatments (Table 2). The plant with treatment T3 produced early flowering BARI Begun-6 (70.47 days) and BARI Begun-8 (70.20 
days) and delayed flowering was occurred in the treatment T5. The other treatments were statistically similar with T3 in BARI Begun-
6. The result of the present study corroborates with the study of Kr and Mordogan (2006) who reported that application of 20 t 
FYM/ha + green manure showed significant effect on the number of days to flowering from planting 
 

Table 2. Effect of different treatments on growth attributes of Brinjal. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
 
       Effect on number of fruit per plant: It is evident from data presented in Table 3 that the average number of fruit per plant 
showed different results with different treatments and highly significant variation was recorded in respect of number of fruit per plant. 
The maximum number of fruit per plant of BARI Begun-6 (7.4) and BARI Begun-8 (20.47) were measured from T3 and the minimum 
from the treatment T5. The other treatments T1 and T2 were statistically similar with T3 in BARI Begun-6. The present findings 
corroborated with the findings of Jonathan et al. (2013) who reported that SMC of Pleurotus ostreatus used as soil conditioner for the 
improvement of growth of Soyabean gave best result in respect of pod no. 
       Effect on weight of individual fruit (g): Significant variation was recorded in respect of weight of individual fruit (g) due to the 
application of different treatments (Table 3). The highest weight of individual fruit of BARI Begun-6 (262.3 g) and BARI Begun-8 
(70.99 g) were measured from T3 and the minimum from the treatment T5.  The other treatments T1, T2 and T4 were statistically 
similar with T3 in BARI Begun-6. The present findings corroborated with the findings of Ahlawat et al. (2009) who reported that 
Mixing of soil with SMS enhances the tomato quality with respect to superior fruit weight. 
       Effect on yield per plant (kg): There was highly significant variation in yield per plant due to the application of different 
treatments (Table 3). The highest yield per plant of BARI Begun-6 (1.938 kg) and BARI Begun-8 (1.452 kg) were measured from 
treatment T3 and the lowest was measured from T5 treatment. The T2 was statistically similar with T3 in BARI Begun-6. 
       Effect on yield per hectare (ton): The data presented in the Table 3 showed highly significant variation in respect of yield per 
hectare. The maximum yield per hectare of BARI Begun-6 (41.03 tons) and BARI Begun-8 (30.73 tons) were measured from the 
treatment T3 and the minimum yield per hectare was measured from the treatment T5. The present findings corroborated with the 
findings of Ahlawat and Sagar (2007b) reported that mixing of SMS @ 25 ton ha-1 enhances the fruit yield of brinjal in comparison to 
FYM manured plots. 
 

Table 3. Effect of different treatments on yield attributes of Brinjal. 

Treatments Plant height (cm) Number of branch per plant Days to first flowering 

BARI   
Begun - 6 

BARI    
Begun - 8 

BARI    
Begun - 6 

BARI    
Begun - 8 

BARI   
Begun - 6 

BARI    
Begun - 8 

T1 78.67 a 71.89 bc 14.60 a
b 16.60 b 72.73 b 70.93 bc 

T2 79.44 a 73.22 ab 14.20 b 16.33 bc 73.53 b 72.27 bc 
T3 80.11 a 75.56 a 16.47 a 18.80 a 70.47 b 70.20   c 

T4 76.78 a
b 71.00 bc 12.73 b 14.53 c 74.73 b 73.87 b 

T5 72.22 b 69.22 c 10.27 c 12.20 d 79.60 a 77.07   a 
LSD (0.05) 4.646 3.397 1.897 1.851 4.361 3.035 
CV (%) 3.19 2.50 7.38 6.26 3.12 2.21 

Treatment
s 

Number of fruit/ plant Weight of individual 
fruit (g) 

Yield/ plant (kg) Yield/ha (ton) 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 
8 

T1 6.933 a 18.53 b 261.4 a 65.08 b 1.811 b 1.208 b 38.34 b 25.5
6 b 

T2 7.200 a 18.33 b 255.7 a 68.21 a
b 1.840 a

b 1.250 b 38.94 b 26.4
6 b 

T3 7.400 a 20.47   a 262.3 a 70.99 a 1.938 a 1.452 a 41.03 a 30.7
3 a 

T4 6.133 b 15.20   c 253.3 a 66.39 b 1.555 c 1.010 c 32.90 c 21.3
6 c 

T5 4.933 c 12.47 d 228.3 b 64.91 b 1.125 d 0.809 d 23.82 d 17.1 d 
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In 

column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
 
       Effect on dry matter: The dry matter content of brinjal showed highly significant differences due to the application of different 
treatments (Table 4). The highest dry matter content of BARI Begun-6 (7.59 %) and BARI Begun-8 (8.60%) were observed in 
treatment T1. The lowest dry matter content was in treatment T4. The other treatments T2, T3 and T5 were statistically similar with T1 
in BARI Begun-8. The present findings corroborated with the findings of Önal and Topcuoğlu (2007) who reported that application of 
SMC as an organic material source caused statistically important effects on dry matter contents in the pepper plant grown in 
greenhouse soil. 
       Effect on carbohydrate: The data presented in the Table 4 showed highly significant variation in respect of carbohydrate 
content. The maximum carbohydrate content of BARI Begun-6 (3.46 %) and BARI Begun-8 (4.07 %) were obtained from the 
treatment T1. The minimum carbohydrate content BARI Begun-6 (3.28 %) and BARI Begun-8 (3.96 %) were measured from the 
treatment T5 and T4 respectively.  
       Effect on crude fiber: There was highly significant variation in crude fiber content due to the application of different treatments 
(Table 4). The maximum crude fiber content of BARI Begun-6 (2.15 %) and BARI Begun-8 (2.34 %) were measured from the 
treatment T3. The minimum crude fiber content was measured from the treatment T4. The present findings corroborated with the 
findings of Ahlawat et al. (2006a) who reported that amendment of nutritionally poor soil with aerobically recomposted SMS + 
chemical fertilizers enhances fibre of zinger   in comparison to FYM mixed field. 
 
Table 4. Effect of different treatments on Dry matter, Carbohydrate and Crude fiber content of Brinjal. (Fresh weight basis) 

 
 
 
 
 
 
 
 
 
 
 
 
 
In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
 
       Effect on protein: The amount of protein was significantly influenced by different treatments where BARI Begun-6 was 
insignificant (Table 5). In BARI Begun-6 the highest amount of protein (1.323%) was found in treatment T3 and the lowest amount of 
protein (1.283 %) was found in T5.  
       Effect on lipid: Highly significant variation was recorded in respect of lipid content due to the application of different treatments 
(Table 5). The maximum lipid content of BARI Begun-6 (0.367 %) and BARI Begun-8 (0.425 %) were measured from the treatment 
T1. The minimum lipid contents were measured from the treatment T4. The other treatments T3 and T5 were statistically similar to T1 
in BARI Begun-8. 
       Effect on ash: The ash content of brinjal showed highly significant differences due to the application of different treatments 
(Table 5). The maximum ash content BARI Begun-6 (0.337 %) and BARI Begun-8 (0.410 %) were measured from the treatment T2. 
The minimum ash contents were measured from the treatment T4. In BARI Begun-6 treatments T1 and T3 were statistically similar 
with T2 and treatments T3 was statistically similar to T2 in BARI Begun-8. The present findings corroborated with the findings of 
Olfati et al. (2012) who reported that organic fertilizer type affected leaf ash percentage. Spent mushroom compost can be used as a 
substitute for cow manure in French dwarf bean production. 

 
Table 5. Effect of different treatments on Protein, Lipid and Ash content of Brinjal. (Fresh weight basis) 

3   3 
LSD 
(0.05) 0.6013 1.156 12.55 3.628 0.1031 0.1031 2.0 2.277 

CV (%) 4.90 3.61 2.64 2.87 3.04 4.99 3.03 4.99 

Treatments Dry matter (%) Carbohydrate (%) Crude fiber (%) 

BARI   
Begun - 6 

BARI    
Begun - 8 

BARI    
Begun - 6 

BARI    
Begun - 8 

BARI   
Begun - 6 

BARI    
Begun - 8 

T1 7.59 a  8.60 a 3.46 a 4.07 a 2.13 b 2.33  ab 
T2 7.39 bc  8.59 a 3.31 c 3.97 c 2.12 bc 2.32   b 
T3 7.47 ab  8.56 a 3.33 b 3.99 b 2.15 a 2.34   a 
T4 7.24 c  8.39 b 3.29 cd 3.96 c 2.05 d 2.30   c 
T5 7.31 bc  8.50 a 3.28 d 3.98 bc 2.11 c 2.33  ab 
LSD (0.05) 0.1684 0.1031 0.01883 0.01883 0.01883 0.01883 
CV (%) 1.18 0.60 0.22 0.29 0.92 0.36 

Treatments Protein (%) Lipid (%) Ash (%) 

BARI   
Begun - 6 

BARI    
Begun - 8 

BARI    
Begun - 6 

BARI    
Begun - 8 

BARI   
Begun - 6 

BARI    
Begun - 8 
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In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
 
       Effect on potassium (K): The potassium content (mg/100g dry weight) of brinjal showed significant differences due to the 
application of different inputs in different treatments (Table 6). In BARI Begun-6 the highest potassium content (282.4 mg %) was 
found in treatment T3 which way statistically similar to T1 and T2. In BARI Begun-8 the highest potassium content (288.3 mg %) was 
found in treatment T2 which way statistically similar to T3. The lowest potassium contents of both varieties were obtained in treatment 
T5. The result of the present study corroborates with the study of Ranjini and Padmavathi (2013) who reported that use of SMS of 
Pleurotus florida alone or with Azotobacter increased potassium content of Capsicum annuum. 
       Effect on phosphorus (P): Highly significant variation was recorded in respect of phosphorus content due to the application of 
different treatments (Table 6). The highest amount of phosphorus in BARI Begun-6 (272.6 mg %) and BARI Begun-8 (277.3 mg %) 
were measured under treatment T2 and the lowest phosphorus contents were showed by T5. The result of the present study 
corroborates with the study of Wisniewska and Penkiewicz (1989) who reported that incorporation of SMS @ 50 t/ha in soil gave 
higher content of P in the onion bulbs. 
       Effect on calcium (Ca): The calcium content of brinjal was significantly influenced by different treatments (Table 6). 
Statistically similar but numerically highest calcium content of BARI Begun-6 (239.7 mg %) and BARI Begun-8 (235.4 mg %) were 
obtained from T2 fruit followed by T3. The treatment T1, T4 and T5 contained statistically similar amount of calcium but their 
numerical order were T5 > T1 > T4. The result of the present study corroborates with the study of Jonathan et al. (2012a) who showed 
that the calcium increases in potted pumpkin plants as the concentration of the SMC in the soil increases. 
       Effect on magnesium (Mg): There was highly significant variation in magnesium content due to the application of different 
treatments (Table 6). The highest magnesium content of BARI Begun-6 (186.4 mg %) and of BARI Begun-8 (186.9 mg %) were 
shown by T3 treatment and the lowest magnesium contents were found in T4 fruits. The result of the present study corroborates with 
the study of Wisniewska and Penkiewicz (1989) who reported that incorporation of SMS @ 50 t/ha in soil gave higher content of Mg 
in the onion bulbs. 
 

Table 6. Effect of different treatments on K, P, Ca and Mg content (mg % of dry weight) of Brinjal. 
 

 
In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
 
       Effect on iron (Fe): Iron content of all the treatments were statistically similar (Table 7) but numerically highest iron content of 
BARI Begun-6 (3.210 mg %) and BARI Begun-8 (3.021 mg %) obtained by T2 treatment and the lowest amount were shown by T4. 

T1 1.303 b 1.403  0.367 a 0.425 a 0.323 ab 0.373 c 
T2 1.290 bc 1.400  0.327 bc 0.390  bc 0.337 a 0.410 a 

T3 1.323 a 1.420  0.338 b 0.413 a 0.320 ab 0.393  a
b 

T4 1.287 bc 1.390  0.317 c 0.387 c 0.297 c 0.350  d 

T5 1.283 c 1.407  0.323 bc 0.407  ab 0.317 b 0.380  b
c 

LSD (0.05) 0.01883 0.01883 0.01883 0.01883 0.01883 0.01883 
CV (%) 0.94 0.94 2.03 0.81 2.20 0.88 

Treatment
s 

K (mg %) P (mg %) Ca (mg %) Mg (mg %) 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 8 

T1 
276.
7 ab 278.5 b 255.6 b

c 263.4 c 205.7 b 201.3 b 170.3 b 174.8 b 

T2 
278.
1 ab 288.3 a 272.6 a 277.3 a 239.7 a 235.4 a 166.7 b

c 168.7 b
c 

T3 
282.
4 a 283.2 a

b 258.2 b 268.7 b 227.1 a 225.8 a 186.4 a 186.9 a 

T4 
271.
6 bc 268.3 c 254.9 b

c 260.3 c 204.0 b 198.8 b 159.7 c 163.0 c 

T5 
266.
3 c 263.0 c 253.3 c 256.4 d 206.6 b 200.0 b 167.2 b

c 168.7 b
c 

LSD 
(0.05) 7.876 8.386 3.976 3.603 7.398 19.58 9.791 10.73 

CV (%) 1.52 1.61 0.82 0.72 4.94 4.90 3.06 3.30 
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       Effect on zinc (Zn): Zinc content of BARI Begun-6 was in significant but in BARI Begun-8 zinc content significantly influenced 
by different treatments (Table 7). Numerically the highest amount of zinc in BARI Begun-6 (1.879 mg %) and BARI Begun-8 (1.903 
mg %) were measured under treatment T1 and the lowest amount was measured under T5.  
       Effect on sodium (Na): The sodium content of brinjal showed highly significant differences due to the application of different 
treatments (Table 7). The highest sodium content of BARI Begun-6 (36.50 mg %) and of BARI Begun-8 (36.69 mg %) were 
measured under treatment T1 which were statistically similar with T5 and the lowest sodium contents were in treatment T4.  
 

Table 7. Effect of different treatments on Fe, Zn and Na content (mg % of dry weight) of Brinjal. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
 

IV. CONCLUSION 
       Plot treated with T3 gave the best result in growth, yield and yield contributing characters in both variety of brinjal which was 
followed by plots treated with T1 and T2, statistically similar with each other. The highest dry matter (%), carbohydrate (%) and lipid 
(%) content in both varieties were recorded in plots treated with T1. The highest crude fiber (%) and protein (%) in both varieties were 
recorded in plots treated with T3 and the highest ash (%) content in both varieties was recorded in plots treated with T2. The highest 
amounts of Zn and Na in both varieties were recorded in plots treated with T1. The highest amount of P, Ca and Fe in both varieties 
was recorded in plots treated with T2 and Mg in both varieties was recorded in plots treated with T3. 
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Abstract- The general objective of this study is to investigate the 
influence of strategic management practices on the 
organizational performance of County Government of Mombasa. 
Specifically to examine the level of influences on the formulation 
of strategic management practices, to analyze the degree to 
which organizational environment affects the strategic 
management practices, to establish the extent to which strategic 
management plan implementation influences organizational 
performance and finally, to determine the effects of monitoring, 
evaluation, accounting and learning  of the management plan 
practices have in the organizational performance in the County 
Government of Mombasa. The research is anticipated to be of 
importance to a number of both internal and external users who 
include the management of Mombasa County Government, other 
County Governments, and National Government It will 
contribute towards the current body of knowledge in strategic 
management especially for professionals, academicians and 
researchers. The Literature review was carried out by examining 

the agency theory and resource based theory; and through 
conceptual framework, where the independent variables were 
examined. The research gaps were then examined and finally a 
desk method of research design was adopted and it was 
recommended that a field research be conducted to determine the  
level of the influences of formulation of management  plan 
practices on the organizational performance, to analyze the 
degree to which the organizational environment influences 
organizational performance, to establish the extent to which 
implementation of strategic management plan practices 
influences organizational performance and finally, to carry out 
field research to determine the influences of Monitoring, 
Evaluation ,Accounting and Learning of the strategic 
management practices on the organizational performance of the 
County Government of Mombasa.  
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I. INTRODUCTION 
Background of study 
he world is increasingly getting complex, and so are 

organizations. With multiple dynamic and competing factors 
coming into play, there is need to put in place effective strategic 
management plan to meet modern management challenges .To 
compete successfully in this environment, organizations 
continually need to improve their performance by reducing cost, 
innovating products and processes and improving quality, 
productivity and speed to market(Rumelt,2011). Competitive 
advantage is what keeps great organizations ahead of their 
competitors. Rothaermel (2012) pointed out that the company 
which has a competitive advantage performs better financially 
than other competitors in the industry. Some companies may 
achieve it without a strategic plan but for most players, its vital to 
plan strategically (Rothmeyer, 2012) 
        Strategic management is the comprehensive collection 
of ongoing activities and processes that organizations use to 
systematically coordinate and align resources and actions with 
mission, vision and strategy throughout 
an organization.(David,2009) Strategic management activities 
transform the strategic plan into a system that provides 
strategic performance feedback to decision making and enables 
the plan to evolve and grow as requirements . Strategy Execution 
is basically synonymous with Strategy Management and amounts 
to the systematic implementation of a strategy (Hambrick et al, 
2012). 
        Strategic management consists of the analysis, decisions, 
and actions an organization undertakes in order to create and 
sustain competitive advantages). Achieving a competitive 
advantage position and enhancing firm performance relative to 
their competitors are the main objectives that business 
organizations in particular should strive to attain. (Raduan et al., 
2009).There are many different frameworks and methodologies 
for strategic planning and management. While there are no 
absolute rules regarding the right framework, most follow a 
similar pattern and have common attributes. Many 
frameworks cycle through some variation on some very basic 
phases: 1) analysis or assessment, where an understanding of the 
current internal and external environments is developed, 
2) strategy formulation, where high level strategy is developed 
and a basic organization level strategic plan is documented 3) 
strategy execution, where the high level plan is translated into 
more operational planning and action items, and 4) evaluation or 
sustainment / management phase, where ongoing refinement and 
evaluation of performance, culture, communications, data 
reporting, and other strategic management issues occurs.  
        In order for the organizations to achieve strategic change 
competence of those to drive the change is a must. This is 
because it enhances organizational capability and effectiveness. 
In a nutshell, changes would happen where there is good and 
capable leadership and management that will drive change in 
systems, culture and organization (Macmillan et al, 2000). Thus, 
the business environment is made up of such features as the 
legal, regulatory, financial, and institutional system of a country, 
which has an effect on the performance of public offices. In order 
for the organizations to overcome environmental challenges that 
hinder their performance they have to align themselves to certain 

strategic changes that will propel an organization in the right 
direction.  
        In the recent past, organizations globally have strived to 
perform well [Chemengich, 2013] . More so, efforts have been 
witnessed within the public sector where shifts in ways of 
operation have been made taking into account transparency and 
accountability.[Hughes et al,2000] This is because the public 
remains a central vehicle for development for both developed 
and developing countries (Crawford et al., 1998). Strategic 
changes, therefore, have been adopted in many countries with 
impressive performance in service delivery. In the 1970s and 
early 1980s, New Zealand witnessed dramatic decrease in its 
fortunes due to inherent flaws in their version of the traditional 
model of centralized government decision-making and 
management. The shift to decentralized management in 1986 
was, therefore, the turning point in public sector management 
reform (Matheson, et al., 1996). Determining the benefits 
accrued as a result of change management can be challenging if 
the scope and depth of the changes are not taken into account. 
Many aspects of strategic change are measurable such as 
processes and procedures, efficiency and other performance 
metrics. Other aspects of strategic change crucial in an 
organization include employee morale and corporate culture. 
According to Zhang and Rajagopalan (2010) the most important 
feature in strategic change is performance metrics that measures 
the processes right from the beginning to the end and then 
thereafter monitoring is done continuously.  
        Many of the developing nations were colonized and when 
they became independent they inherited governance structures 
from their colonial masters. The post-colonial public sector of 
these nations therefore, delivered services to their people based 
on the skills derived from their masters and more importantly; 
this was done under mono-party political dictatorship. The 
challenges of such a set up are obvious: skewed distribution of 
government resources, bloated civil service and inherent 
misappropriation of money. Consequently, many of these nations 
disintegrated because conflicts were the order of the day and 
coups were rampant resulting into military dictatorships. The 
citizens lived in despair and the only hope that was left in them 
was the wish to have a change in leadership and most preferably 
democratic change that could see countries engage in equal and 
meaningful distribution of government development. 
        It is against the above backdrop that service delivery to 
citizens by many developing nations globally and mainly Africa 
has been marred by poor leadership (ECA, 2003). The service 
delivery by the public sector aimed at achieving development 
goals (World Bank, 2006), can only be realized through change. 
In order for these countries to develop they have depended upon 
grants from the World Bank. Hence, some of the changes 
witnessed in the public sector of many of the developing nations 
took place in the 1980s as part of the Structural Adjustment 
Programmes (SAPs) of the World Bank. The New Public 
Management (NPM) program came into being recently as a 
result of several factors including socio-economic, political and 
technological factors to improve efficiency. Therefore, the 
environment within which the public service in developing 
nations has been operating is ever changing and this calls for 
those in charge to adapt to those changes that could be achieved 
through organizational transformations (Abramson et al, 2001). 

T 
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It is on the basis of the above argument that the Kenya 
government decentralized its services in order to achieve its 
development agenda for its citizens. Decentralization in this case 
can be defined as a process in which public functions are 
transferred to a subordinate or semi-autonomous government 
organizations or the private sector from the central government 
(Conyers, 2007). In this case the power and responsibility for 
such entities (organizations) to carry out public functions are 
bestowed upon them. The transfer of services can be in different 
forms namely de-concentration, delegation, devolution or 
privatization and comprises of fiscal, administrative, 
economic/political powers and functions (Cheema et al, 2007). 
Such services as education, health, water, sanitation, local roads 
maintenance, fire, housing, agriculture and social welfare have 
been transferred in Kenya (COK, 2010-Fourth Schedule). 
Devolution, if implemented well may see Kenya achieve its 
development agenda as envisaged in its Kenya Vision 2030 and 
may be in a position to attain The Sustainable Development Goal 
number one which seek to alleviate poverty everywhere on the 
planet earth by the year 2030.  
 
1.1.2The County Governments in Kenya  
        In the year 2010, Kenya ushered in a highly ambitious form 
of government that sought to change the relationship between the 
government and citizens when the constitution was promulgated 
(COK 2010). The constitution saw shifting of government from 
centralized to decentralized, and from “top-down” to “bottom-
up”. Its emphasis is on strengthening public participation. It is a 
core element in Kenya’s strategy to accelerate growth and 
address long-standing inequalities in economic opportunities, 
investment, and service delivery in different parts of the country. 
Forty-seven county governments were created under Chapter 
eleven of Constitution of Kenya.  
        The functions of county governments in Kenya came into 
existence in 2013 when the country elected its leaders under the 
new dispensation of devolution. The county governments are in 
charge of health care, pre-primary education and maintenance of 
local roads. They also, collect revenue in their areas of 
jurisdiction such as taxes on property and entertainment 
(Kimenyi, 2013). According to the constitution, only 15% of the 
government revenue is allocated to the counties whereas 85% 
remains in the central government [Article 203 [2] , COK 2010 ]. 
Each county gets its share (i.e. out of the 15%) based on an 
horizontal formula that was set by the Commission of Revenue 
Allocation (CRA) based on the weightings: population 45%, 
poverty index 20%, land area 8%, basic equal share 25%, fiscal 
responsibility 2%.[Mwangi,2013] Because each county is 
autonomous in determining on how to spend its financial 
resources in meeting its development agenda, there is need to 
assess   their ability in managing resources for the purposes of 
effective service delivery to the people[GOK,2013]. The 
constitution also gives a provision for those counties that 
mobilize and manage their resources to be rewarded by receiving 
a higher share of the central government revenue. It is on the 
above argument that the present study aims to assess the 
influence of strategic management changes on performance 
practices in County governments in Kenya. 
 
1.1.3 Mombasa County 

        Mombasa County is one of the 47 Counties of Kenya. The 
town Mombasa is the capital and the only city in the county of 
Mombasa. It is the smallest county in Kenya, covering an area of 
229.7 km2. It is endowed with a water mass covering 65 km2. 
The county is situated in the South Eastern part of the former 
Coast Province and it borders Kwale County to the South West, 
Kilifi County to the North and the Indian Ocean to the East. It 
lies between latitudes 3°56’ and 4°10’ south of the equator and 
longitudes 39°34’ and39°46’ east. The county is divided into 
seven sub-counties, eighteen locations and thirty sub-locations. 
Mombasa County has a total population of about 1 million 
people with a population density of 3,200/km2 according to the 
2009 national census [Republic of Kenya 2013]. Mombasa 
County is a cosmopolitan town. There are many industrial setups 
in the county. Mombasa town also hosts large supermarket chain 
stores including Tuskys, Budget, Nakumatt and Naivas. Tourism 
and hospitality businesses with hotels, bars, restaurants, sports 
pubs, among other commercial activities are booming. The 
county has an international Airport - The Moi Airport situated in 
Changamwe area and is linked to the west by Mombasa – 
Nairobi road. 
 
1.2 Statement of the problem 
        The world has become a global village composed of 
unpredictable changes and uncertainties that are transforming the 
nature of competitive success based on service delivery which 
depends on the actual performance management of individual 
organizations. Strategic management is a management approach 
that enables organizational leaders to align the internal 
organizational environment with the changes in the increasingly 
volatile business environment in which organizations operate 
(Lynch, 1997). Strategic management is viewed as the set of 
decisions and actions that result in theappraisal, formulation, 
implementation and monitoring and evaluation of plans designed 
to achieve an organization’s vision, mission, strategy and 
strategic objectives within the business environment in which it 
operates (Pearce and Robinson, 2007).Organization performance 
requires managerial mindset that emphasizes global markets 
strategic flexibility and the ability to tolerate and harness change 
(Hitt et al 2000). The actual service delivery requires new forms 
of strategic thinking and organizational structure, global mindset, 
considerable strategic and innovative methods of formulation and 
implementation strategies. 
        The very well-known challenge for public organizations 
(bodies) in Kenya in the past and currently is successful 
formulation and implementation of strategies and strategic plans 
(MTP, 2013).Many organizations are able to generate innovative 
strategic plans, but few are able to successfully implement these 
plans. Some researchers note that organizations fail to implement 
up to 70% of their strategic initiatives (Miller, 2002). Some of 
the reasons why County Governments fail to implement their 
strategic plans include failure to understand the reason for the 
plan- the customer; inability to predict environmental reaction; 
over-estimation of resource competence; failure to coordinate; 
failure to obtain senior management commitment; failure to 
obtain employee commitment; under-estimation of time 
requirements and failure to follow the plan. The current 
dispensation based on the Kenyan constitution (2010) led to total 
overhaul of the old systems and procedures for service delivery 
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and the formation of forty seven counties. Various county 
governments are therefore required to come up with County 
Integrated Development Plans, which encompass strategic plans 
that aim at giving individual counties sustainable competitive 
positions in service delivery. This cannot be attained if the 
devolved units do not facilitate proper formulation and 
implementation of the strategies. 
        Many of the studies that have been carried out locally have 
mainly focused on the aspect of strategic implementation e.g. 
(Abdulaziz, 2006; Kamau, 2008; Gichira, 2009; Kyozo, 2009; 
Gitau, 2009; Oketch, 2010 and Obiga 2014). A few studies 
relates to the concept of both strategic appraisal, formulation and 
implementation e.g. (Otsieka, 2009; Omondi, 2010 and Opano, 
2013).Mombasa county currently has no Strategic plan put in 
place for both the assembly and the executive arms of 
government.The researcher therefore intends to interrogate the 
devolved units as structural elements that are influenced by 
strategic management; thus the appraisal,formulation, 
implementation and monitoring. Devolution of functions from 
the National Government to County Governments is a new 
concept in the management of public affairs yet very little 
research has been done locally specifically with reference to the 
County Government of Mombasa. It is on the basis of this that 
the researcher is seeking to fill the research gap that exists by 
carrying out a study on the influence of strategic management on 
the performance of county government of Mombasa 
 
1.3 General Objective 
        The general objective of the study is to investigate the 
influence of strategic management practices on organizational 
performance of the County Government of Mombasa 
1.3.1 Specific Objectives 

1. To examine the level of influences on the formulation of 
the strategic management practices  by the County 
Government 

2. To analyzethe degree to whichthe organizational 
environment affects  the Strategic Plan by the County 
Government 

3. To establish the extent to which thestrategic plan 
implementation influences service delivery by the 
County Government 

4. To determine the effects of monitoring and evaluation 
of the strategic management practices  in the County 
Government 

 
1.4 Research Questions 

1. How has the County Government of Mombasa 
formulated the strategic management plan? 

2. How does the organizational environment affect the 
strategic plan of the County Government of 
Mombasa? 

3. To what extent does implementation of the strategic 
plan influence service delivery by the County 
Government? 

4. What is the effects of monitoring and evaluation of 
the strategic management plan on service delivery 
by the County Government? 

 
 

 
1.5 Justification 
        This research is anticipated to be of importance to a number 
of both internal and external information users who include 
management of Mombasa County Government, other county 
Governments, National Government and strategy executors.  It is 
evident that no research of this nature has been carried out in 
Mombasa since the onset of devolution. The findings will be of 
great benefit in inducing a renewed dimension of service delivery 
by the County Governments through expected enhancement of 
internal efficiency. The findings of this study will contribute 
towards the current body of knowledge in strategic management 
discipline especially in the topic of strategic planning and 
implementation. It will also form the basis upon which other 
related and replicated studies can be based on and also suggest 
potential research areas for future researcher 
 

II. LITERATURE REVIEW 
2.0 Theoretical Framework 
2.1Agency Theory 
        Agency theory is a management approach where the agent; 
for example the County Government, acts on behalf of the 
principal-the residents of the County, and is supposed to advance 
the principal’s goals Jean et al 2002. The agent therefore 
advances both the principals’ interests and his own interests in 
the organization. A balance of these interests should be merged 
in order to arrive at the corporate objectives of the organization 
through the agent because he/she is in charge of the vast 
resources of the organization. Laffont et al (2002) contends that 
the agency theory of strategic Management is so crucial since the 
action chosen by a particular individual (the agent) affects not 
only one, but several other parties (the principals). Hence the 
agents’ role in strategic formulation and the overall strategic 
management process cannot be underestimated. They say that the 
firm is often characterized as a nexus of both explicit and 
implicit contracts linking the management and its different 
stakeholders, including claimholders, workers, unions, 
customers, and the suppliers [Lee et al., 2003]. 
         The Agency Theory has also been described as the central 
approach to managerial behavior. Agency Theory is used in the 
managerial literature as a theoretical framework for structure and 
managing contract which is among the emerging issues in 
strategic management. It therefore explains the behavior of 
principals and agents relationships in performance contracting in 
management. According to Alchian et al., 2002, it is used as a 
framework for strategic management as they say that this theory 
focuses on accountability by correction for opportunistic 
behavior. Moreover the principal-agent theory as agent theory is 
also called has been applied extensively to a range of contractual 
relationships between organizations, boards, directors and 
managers and employees in organizations (Dharwadhar, et al 
2000]). They further say that in this theory the principal chooses 
to contract with an agent for reasons of cost and expertise.  
        Another insight into Agency theory in particular relevance 
to the stake owners’ theory where the difference between 
delegated and intrinsic agency can be explained. The delegated 
common agency arises when several parties voluntarily and 
independently bestow their rights to make certain decisions upon 
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a single (in this case, the County Government of Mombasa) 
agent. Also intrinsic common agency arises instead when an 
individual is naturally that is not voluntarily and not 
independently endowed with the right to make a particular 
decision affecting other parties who may in turn attempt to 
influence that decision (O’Neill, 2003). This therefore gives 
prominence to the agency theory in the theories of strategic 
management. Intrinsic common agency in agency theory 
resembles the relationship found between many stake owners and 
managers because communities do not choose to entrust 
decisions to firm managers (agents) but find themselves subject 
to these managers decision- making activities. In response, 
communities often attempt to influence these managers’ resource 
allocations which affect the whole process of strategic 
management within a firm. It is on this premise that it is 
observed that the agency theory should be embraced in strategy 
formulation where the principals should always co-operate with 

the agents in formulating the organization’s mission, vision and 
the objectives(Omari et al 2011). 
        Krueger (2004) observes that strategy formulation relies 
upon a team approach that flows from the corporate level to the 
functional level of the firm. The process relies on input from all 
levels of management. The COK 2010 Chapter one states that all 
sovereign power belongs to the people of Kenya and shall be 
exercised only in accordance with the constitution, and that the 
people may exercise their sovereign power either directly or 
through their democratically elected representatives. It further 
states that sovereign power under this constitution is delegated to 
Parliament and legislative assemblies in the county 
Governments; the National Executive and Executive structures in 
the County Governments; and the Judiciary and independent 
tribunals; and that the sovereign power of the people is exercised 
at the National level and County level. This brings to fore what 
agency theory is all about. 

 

 
Figure 2.1: Agency theory diagram 

Source: Muhib Islam [2014] 
 
2.2Resource Based Theory 
        Resource based view is a management device used to assess 
the available amount of business strategic assets. Inessence; the 
resource based view is based on the idea that the effective and 
efficient application of all useful resources that the company can 
muster helps determine its competitive advantage. 
Anorganizations resources and capabilities should be the basis 
for strategic decisions. Competitive advantage is gained through 
acquisition and value of organizational resources.Organisations 
should identify, locate and acquire key valuable resources. 
Resources are not highly mobile across organizations and once 
acquired are retained. Hafeez et al (2002) defined resources as 
anything that could be thought as strength or a weakness for a 
firm.  
        Resources are inputs into a firm's production process and 
can be classified into three categories as; physical capital, human 
capital and organizational capital (Currie, 2009).Physical capital 

includes technology, plant equipment, location and access to raw 
materials. Human capital on the other hand refers to training, 
expertise, judgment, intelligence, relationships and insight of 
managers and workers. According to Hatch et al., [2004 ] 
specific human capital can create the competitive advantage 
because human capital is immitable.Organizational capital 
includes organizationalstructure, planning, controlling and 
coordinating systems, informal relationships among groups 
within the firm and with outside groups. It is important to note 
the critical assumptions of the resource based view which are 
resource heterogeneity in which different firms may have 
different resources; and resource immobility where it might be 
difficult for firms without certain resource to acquire or develop 
them hence some resources may not spread from firm to firm 
easily 
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        Resources may be tangible or intangible and are harnessed 
into strengths and weaknesses by companies and in doing so, 
leads to competitive advantage (Theuri, 2015). The resource 
based view stipulates that in strategic management the 
fundamental sources and drivers to firm’s competitive advantage 
and superior performance are mainly associated with the 
attributes of their sources which are valuable and costly to copy [ 
Barney 2003] . However, to possess these resources alone is 
insufficient to gain a competitive advantage and offer qualitative 
services to the public [Peteraf et al, 2003].Organizations must 
effectively manage their resources and build unique capabilities 
to gain advantage and improve on service delivery (Sirmon et al, 
2007).The resource based view is a crucial idea in strategy 
because it proposes the potential to elucidate on competitive 
advantage or the delivery process of long run returns to taxpayers 
(Toms, 2010). 
        The returns can be accessed directly by the provision of 
services like healthcare, markets, garbagecollection, street 
lighting among other services. Thus, differences in firm's 
performances across time are driven primarily by their unique 

resources and capabilities rather than by an industry's structural 
characteristics (Currie, 2009). The resource-based view is 
basically an identification of characteristics that resources ought 
to have so as to yield returns and stability (Sheehan, 2007),and 
basically services rendered to the public by the county 
government.  
        Accordingly, Counties performances are strategically 
compared with each other. The development index for Mombasa 
County in the year 2013 to 2014 was a paltry 1% (COB, 2014) of 
the financial allocation and improved to 24% for the year 
2014/2015(COB, 2015).There are times organizations might 
have some resources like finance but lack the human resources or 
organized methods and systems of providing efficient and 
effective services as in the case of Mombasa County. This begs 
the question as to the existence of a strategic management plan in 
the organization and whether the plan influences services 
delivery to the residents of the county. A service such as garbage 
disposal is a nightmare while the quality of healthcare is low yet 
Mombasa has a level five hospital. 

 
Figure 2.2  Resource based view model emphasizing on the key points of it. 

Source: Ovidijus et al [2013] 
 
2.3 Conceptual Framework 
        A conceptual framework is a diagrammatical representation 
showing the relationship between dependent variable and 
independent variables (Young 2009). It shows the relationship 
between independent and dependent variable 
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        The following section presents a review on variables 
namelyStrategy Formulation, OrganizationalEnvironment, 
Strategy Implementation and MEAL (Monitoring, Evaluation, 
Accountability and Learning) that influence service delivery by 
the County Government 
2.4.1Strategy Formulation 

        Strategy formulation refers to the process of choosing the 
most appropriate course of action for the realization of 
organizational goals and objectives and thereby achieving the 
organizational vision. Formulation produces a clear set of 
recommendations, with supporting justification, that revise as 
necessary the mission and objectives of the organization, and 
supply the strategies for accomplishing them(Obiga,2011). In 
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formulation, we try to modify the current objectives and 
strategies in ways to make the organization more successful. 
Formulation takes the following steps. 
        The first step is Values Assessment: All business decisions 
are fundamentally based on some set of values, whether they are 
personal or organizational values (Gerhard, 2001). The 
implication here is that since the strategic plan is to be used as a 
guide for daily decision making, the plan itself should be aligned 
with those personal and organizational values. To delve even 
further, a values assessment should include an in-depth analysis 
of several elements: personal values, organizational values, 
operating philosophy, organization culture, and stakeholders 
[Samson, 2012]. This allows the planning team to take a macro 
look at the organization and how it functions as a whole. 
        Strategic planning that does not integrate a values 
assessment into the process is sure to encounter severe 
implementation and functionality problems if not outright failure. 
Briefly put, form follows function; the form of the strategic plan 
must follow the functionality of the organization, which is a 
direct result of organizational values and culture. If any party 
feels that his or her values have been neglected, he or she will not 
adopt the plan into daily work procedures and the benefits will 
not be obtained [Ingram et al., 2005]. 
        The second step is Environmental Scanning. This element 
of strategy formulation is one of the two continuous 
processes.Consistently scanning its surroundings serves the 
distinct purpose of allowing acompany to survey a variety of 
constituents that affect its performance, and whichare necessary 
in order to conduct subsequent pieces of the planning 
process[Dillerup, et al.,2006] Thereare several specific areas that 
should be considered, including the overallenvironment, the 
specific industry itself, competition, and the internal 
environmentof the firm[Samson,2012] The resulting 
consequence of regular inspection of the environment is that an 
organization readily notes changes and is able to adapt its 
strategyaccordingly[Armstrong et al.,2012] This leads to the 
development of a real advantage in the form ofaccurate responses 
to internal and external stimuli so as to keep pace with 
thecompetition[Jeff, et al.,2009] 
        The third step is the preparation of the Vision and Mission: 
A vision statement is a mental picture of what you want to 
accomplish or achieve (Hofstrand, 2009). For example, you may 
want to develop a profitable winery or a successful organic dairy 
business. The vision statement should be concise and easy to 
remember. When people focus on the vision, their daily activities 
are automatically directed towards achieving it [Guion, 2009].A 
mission statement is a guiding light for a business and the 
individuals who run the business (Korlaar, 2013). It is usually 
made up of three parts: Vision - big picture idea of what you 
want to achieve. Mission - general statement of how you will 
achieve your vision. Core Values - how you will behave during 
the process. 
        Each of these three elements is an important aspect of the 
businesses guiding light. A statement of mission is a general 
statement of how you will achieve your vision. There is a very 
close relationship between the vision and mission. The mission is 
an action statement that usually begins with the word 
“to”(Korlaar, 2013). To create a successful mission statement, 

one should keep the following concepts in mind; it should be 
simple, short and concise. 
        Goals are general statements of milestones put to meet an 
organizations’vision whereas objectivesare specific, time-
sensitive statements for achieving organization goals (Hofstrand, 
2009). Strategies/Action Plans on the other hand are specific 
implementation plans of how one will achieve his or her 
objectives and goals. Core values define the business in terms of 
the principles and values that the business leaders will follow. 
They provide the bounds or limits of how the business leaders 
will conduct their activities while carrying out the vision and 
mission. 
        The fourth step is the Continuous Implementation: The idea 
behind this process is that each step of the planning process 
requires some degree of implementation before the next stage 
can begin [Ingram, et al, 2006]. This naturally dictates that all 
implementation cannot be postponed until completion of the 
plan, but must be initiated along the way. Implementation 
procedures specific to each phase of planning must be completed 
during that phase in order for the next stage to be started. 
        The fifth step isStrategy Design: This section of strategy 
formulation involves the preliminary layout of the detailed paths 
by which the company plans to fulfill its mission and 
vision(Taylor et al., 2005). This stepinvolves four major 
elements: identification of the major lines of business 
(LOBs),establishment of critical success indicators (CSIs), 
identification of strategic thrusts to pursue, and the determination 
of the necessary culture. 
        A line of business is an activity that produces either 
dramatically different products or services or that are geared 
towards very different markets. When considering the addition of 
a new line of business, it should be based on existing core 
competencies of the organization, its potential contribution to the 
bottom line, and its fit with the firm's value system. 
        The establishment of critical success factors must be 
completed for the organization as a whole as well as for each line 
of business. A critical success indicator is a gauge by which to 
measure the progress toward achieving the company’s mission. 
In order to serve as a motivational tool, critical success indicators 
must be accompanied by a target year (i.e.  2015-2017, etc.). This 
also allows for easy tracking of the indicated targets. These 
indicators are typically a mixture of financial figures and ratios 
(i.e. return on investment, return on equity, profitmargins, etc.) 
And softer indicators such as customer loyalty, employee 
turnover, and so on. Strategic thrusts are the most well-known 
methods for accomplishing the mission of an organization. 
        Finally, in designing strategy, it is necessary to determine 
the necessary culture with which to support the achievement of 
the lines of business, critical success indicators, and strategic 
thrusts. Harrison,2002 defined four major types of organizational 
cultures: power orientation, role orientation,achievement 
orientation, and support orientation. Power orientation is based 
on the inequality of access to resources, and leadership is based 
on strength from those individuals who control the organization 
from the top. Role orientation carefully defines the roles and 
duties of each member of the organization; it is a bureaucracy. 
The achievement orientation aligns people with a common vision 
or purpose. It uses the mission to attract and release the personal 
energy of organizational members in the pursuit of common 
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goals. With a support orientation, the organizational climate is 
based on mutual trust between the individual and the 
organization  
        The sixth step in formulation is Performance Audit 
Analysis: Conducting a performance audit allows the 
organization to take inventory of what its current state is. The 
main idea of this stage of planning is to take an in depth look at 
the company's internal strengths and weaknesses and its external 
opportunities and threats. (Wilberforce, 2015).This is commonly 
called a SWOT analysis. 
        Developing a clear understanding of resource strengths and 
weaknesses, an organization's best opportunities, and its external 
threats allows the planning team to draw conclusions about how 
to best allocate resources in light of the firm's internal and 
external situation [Nixon,2010] This also produces strategic 
thinking about how to best strengthen the organization's resource 
base for the future. 
        Looking internally, there are several key areas that must be 
analyzed and addressed[Ingram,et al.,2005] This includes 
identifying the status of each existing line of business andunused 
resources for prospective additions; identifying the status of 
current tracking systems; defining the organization's strategic 
profile; listing the available resources for implementing the 
strategic thrusts that have been selected for achieving the newly 
defined mission; and an examining the current organizational 
culture,[Samson,2012] 
         The external investigation should look closely at 
competitors, suppliers, markets and customers, economic trends, 
labor-market conditions, and governmental regulations. In 
conducting this query, the information gained and used must 
reflect a current state of affairs as well as directions for the 
future[Ingram,et al., 2005]. 
        The seventh step Gap Analysis: A gap analysis is a simple 
tool by which the planning team can identify methods with which 
to close the identified performance gap(s) (Wilberforce, 2015). 
All too often, however, planning teams make the mistake of 
making this step much more difficult than need be. Simply, the 
planning team must look at the current state of affairs and the 
desiredfuture state [Caravella, 2006] 
        The final step in formulation is the Action Plan 
Development: This phase of planning ties everything 
together[Islam,2014]. First, an action plan must bedeveloped for 
each line of business, both existing and proposed. It is here that 
the goals and objectives for the organization are developed. 
Goals are statements of desired future end-states. They are 
derived from the vision and mission statements and are 
consistent with organizational culture, ethics, and the law. Goals 
are action oriented, measurable, standard setting, and time 
bounded (Chapman, 2013]. 
        Objectives are near-term goals that link each long-term goal 
with functional areas, such as operations, human resources, 
finance, etc., and to key processes such as information, 
leadership, etc. Specifically, each objective statement must 
indicate what is to be done, what will be measured, the expected 
standards for the measure, and a time frame less than one year 
(usually tied to the budget cycle) [Miller, et al., 2004].Objectives 
are dynamic in that they can and do change if the measurements 
indicate that progress toward the accomplishment of the goal at 
hand is deficient in any manner. Simply, objectives spell out the 

step-by-step sequences of actions necessary to achieve the related 
goals [Munk, 2003]. 
 
2.4.2 Organizational Environment 
        All businesses have an internal and external environment. 
The internal environment is very much associated with the 
human resource of the business or organization, and the manner 
in which people undertake work in accordance with the mission 
of the organization (Kokermuller2007). To some extent, the 
internal environment is controllable and changeable through 
planning and management processes. The external environment, 
on the other hand is not controllable. The managers of a business 
have no control over business competitors, or changes to law, or 
general economic conditions[Jeff, 2008]. However the managers 
of a business or organization do have some measure of control as 
to how the business reacts to changes in its external environment. 
Consequent to the above, it is important to assess the strategy 
formulation, the environment scanning, the value assessment, the 
vision and mission, the strategy design, performanceanalysis, the 
gap analysis, the action plan development and the contingency 
planning[Armstrong, 2012].  of the County Government of 
Mombasa and whether they impact negatively or positively on 
service delivery to the residents of the County.The residents 
continue to receive inadequate services like garbage collection, 
poor water supply, badroads, illegal cutting of trees and poor 
planning in general. These are services that need proper 
assessment and strategic decisions taken to enhance service 
delivery. Garbage disposal is of great concern more particularly 
in the CBD, Bombolulu and Changamwe areas. The other area of 
focus that needs strategic thinking and appropriate and 
immediate action is the healthcare sector. Patients at The Coast 
General Hospital are not well taken care of and in some 
instances, they share beds. The wards are ever full and the 
hospitals chemists have drug shortages. All the above and a 
plethora of other issues require strategic thinking and action. The 
organization environment is composed of both internal and 
external factors. 
        Internal Environment Factors: The following internal 
environmental factors affect the operations of an organization: 
humancapital; organizationculture; organizationstructure; 
financial strength of an organization and the asset base of an 
organization (Kokermuller, 2004). 
        Technology; the technological change has been rapid in the 
last 50 years and is a factor in both the internal and external 
environment that constantly exerts pressure on the business or 
organization. If businesses do not adapt sufficiently and quickly 
to technological change, they risk losing market share. It's not 
just that technological change that affects the design of products, 
but even the delivery of services can change. 
        Human Resource: The knowledge, experience and 
capability of an organization’s workforce is a determining factor 
of success. For this reason, organizations pay particular attention 
to the recruitment of staff and also to engage in the training of 
staff and volunteers to build the organization’scapability [Norton, 
2001]. In pursuing both recruitment and training strategies, an 
organization is often limited by its financial strength. 
Nevertheless, training of staff is an essential aspect of good 
business management, and even in difficult financial 
circumstances is an achievable strategy. 
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        OrganizationalCulture: The culture within the organization 
is a very important factor in business success. The attitudes of 
staff and volunteers, and their ability to “go the extra mile” make 
a very significant difference [Torbon,2013]. Negative attitudes 
can severely impact on the organization’s ability to implement 
strategies for development despite however thorough the 
planning processes. Positive attitudes of staff and volunteers will 
not only make the management task easier but also will be 
noticed and appreciated by customers of the business or members 
of organization. 
        OrganisationStructure: Businesses and organizations may be 
impeded by their structure, constitution and/or forms of 
governance. Organization structure is essentially the way that the 
work needed to carry out the mission of the organization is 
divided among its workforce [Bozeman,2006].  
        Assets: The internal environment of the organization can be 
made richer or poorer by its assets [Stevenson, 2002]. For 
example, the organization’s premises can be pleasant and 
uplifting, or demure and depressing. The availability of 
equipment is another asset that can significantly impact on the 
internal environment [Steinmueller, 2006]. If equipment is in 
short supply or not of the expected standard, then staff may be 
hindered in the performance of their duties, or if equipment is 
used by customers then customer satisfaction will fall. 
        Financial Strength: Financial strength is a factor in its own 
right that influences the internal environment of the organization 
[Kono, et al, 2010]. Despite however good other internal factors 
may be, it is very difficult for an organization that is too short of 
cash to implement strategies within the strategic plan. If the 
organization struggles financially this can impact on staff morale 
as budgets need to be excessively tight. 
        Secondly we look at the External Environment .This is 
composed of micro and macro environmental factors. The 
external organizational environment factors are those factors that 
are external to the organization but affect its operations. These 
are mainly, economic conditions; markets-Competition; 
technology; Climatechange; Regulation and policies and 
Taxation (Kokermuller, 2004). 
        The organization cannot control these aspects but can 
respond to change if needed. The main problem for the 
organization managers is to be able to respond early to change in 
the external environment, and this depends on how soon any 
change is identified. Some external environmental factors such as 
economic conditions are reported daily in the media and 
managers have a wealth of information on which to develop 
strategic plans. However, some external factors may be difficult 
to identify, particularly if the pace of change is very slow or is 
hidden from view. 
        Economic conditions:Prevailing economic conditions of the 
nation will have an effect on the spending patterns of citizens. 
Increases in interest rates and/or a high level of unemployment 
will depress consumption of non-essential goods and services 
[David,2016]. For example, when people experience financial 
hardship, they will spend much less on sport and recreation, 
holidays, new cars and luxury goods. Economic conditions are 
global as well as national, and when there is a global financial 
crisis as in 2007, changes in the external environment can be 
dramatic. Market (competition).The strength of business 
competition is a constantly changing factor in the external 

business environment. Not only will competitors come and go, 
but they will also change marketing strategies, product lines and 
prices. Often such changes are not heralded and business 
managers must be alert as to what competitors are doing. 
        Climate: The Climatic change is an insidious threat because 
the pace of change may be recognizable only if considered on a 
decade-by-decade basis[Collins, et al.,2013]. The effect of 
climate change will not fall equally on all nations and all 
businesses. Businesses that depend directly on a good supply of 
water e.g. agriculture, field sports will be adversely affected if 
climate change results in reduced rainfall. However the flow on 
effects of drought will eventually work their way through to all 
businesses in the effected community. 
        Legal Changes or Conditions: Taxation is one of most 
obvious changes in law through legislation. Sometimes taxation 
changes occur overnight with little warning and sometimes there 
is plenty of time for the business to prepare [Bradford, 2003]. 
Other law changes that commonly affect business include 
Workplace Health and Safety, Industrial Relations, Consumer 
Protection and Environmental Law. 
        Media: The media is undergoing rapid and significant 
change. The main driver of this change is technology and the rise 
of the internet. Newspapers once carried many pages of job 
adverts but now this business is conducted by online recruitment 
companies [Oyza, et al.,2015]. 
        Political: Like law, changes in government policy can be 
well notified and discussed, or without warning (Bryson, 2011). 
As an example of how government policy has an effect, is that 
many organizations depend on government financial assistance. 
When there is a change of government, such funding assistance 
can disappear in a short space of time [Freeman et al., 2007]. 
        Demographic: There is constant change in the make-up of 
the population. Some of these changes include an increasing 
proportion of elderly citizens, increasing number of two-income 
families, the age at which people marry is increasing, increasing 
ethnic diversity, and suburbs which were once dominated by 
young families now have few[Davies, et al., 2015]. These 
demographic changes can have a significant effect locally. For 
example, a sport club which once prospered can begin to decline 
as the local area has less and less children. 
 
2.4.3 Strategy Implementation 
        Strategy implementation is defined as the manner in which 
an organization develops, utilizes, and amalgamates 
organizational structure, control systems, and culture to follow 
strategies that lead to competitive advantage and a better 
performance [Pryor, et al.2007].It is the translation of chosen 
strategy into organizational action so as to achieve strategic goals 
and objectives[Rapert,2002] Organizational structure allocates 
special value developing tasks and roles to the employees and 
states how these tasks and roles can be correlated so as maximize 
efficiency, quality, and customer satisfaction-the pillars of 
competitive advantage[Zairi, et al.,2000]. A good strategy 
without proper implementation is like a poor strategy or no 
strategy at all. However having a good strategic plan is half the 
battle won through effective strategy implementation (Bwire, 
2013) 
        Peng, et al., (2001) noted two dimensions of strategy 
implementation: structural arrangements, and the selection and 
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development of key roles. Effective strategy implementation is 
affected by the quality of people involved in the process. They 
claimed that the quality of people as skills, attitudes, capabilities, 
experiences and other characteristics required by a specific task 
or position. [Peng et al., 2001] Below are the five steps to 
successful strategy implementation. 
        The first step is to align your initiatives: A key road to failed 
implementation is when we create a new strategy but then 
continue to do the same things in the old way.  A new strategy 
means new priorities and new activities across the organization 
[Aladwani, 2001]. Every activity (other than the most functional) 
must be reviewed against its relevance to the new strategy 
[Majed A-Mashri, 2003]. A good way of doing this is to create a 
strategic value measurement tool for existing and new initiatives 
[Elizabeth, et al., 2003]. Initiatives should be analyzed against 
their strategic value and the impact to the organisation.Kaplan 
andNorton (2008) developed a scorecard based on the following 
criteria: Strategic Relevance/Benefit (weighted 50%), Resource 
Demands (30%) and Risks (20%).Measuring your initiatives 
against a scorecard will help highlight the priorities and ensure 
the right initiatives are adopted for delivery[Sigala, et al.,2001]. 
The second step is to align budgets &performance: Ideally your 
capital budgets are decentralized, so each division can both 
allocate and manage the budgets to deliver the division’s 
strategic initiatives. Norton (2008), recommend cross functional 
strategic initiatives be allocated specific budget (STRATEX) 
alongside capital (CAPEX) and operating (OPEX) budgets. This 
protects strategic expenditure from being re-allocated to short-
term requirements of OPEX whilst subjecting strategic initiatives 
to a rigorous review (e.g. forecasted revenue growth and 
productivity) much like is done for CAPEX.Organisational 
performance should be closely aligned to strategy.  Performance 
measures should be placed against strategic goals across the 
organization and each division and staff member [Patricia, 2011]. 
All staff will have job functions that will impact on strategy. 
Most staff will have impact across a series of strategic goals (e.g. 
financial, customer service, product). Ensure employees are 
aware of their role and influence on strategy delivery and 
performance. This is also important to employee engagement. 
Likewise performance incentives should be directly linked to 
performance against strategy [Pryor, et al., 2007]. They should 
include a combination of individual, team and corporate 
performance measures that ensure staff recognize their direct and 
indirect impact on strategy performance. 
        The third step is that structure follows strategy: A 
transformational strategy may require  organizations not to try 
and force a new strategy into an out-dated structure as this will 
make their strategy implementation to reach a deadlock. [Rupert 
et al., 2002] 
        The fourth step in implementation is engaging Staff: The 
key reason strategy execution fails is because the 
organizationdoesn’t get behind it. If the staff and critical 
stakeholders don’t understand the strategy and fail to engage, 
then the strategy has failed [Marbet et al., 2003]. Engaging staff 
involves the following: Firstly, prepare them:  Strategy involves 
change. Change is difficult and human tendency is to resist it. So 
it doesn’t  matter how enlightened and inspiring your new 
strategic vision, it will come up against hurdles .The hurdles are 
cognitive, resource, motivation and political[Cobbolt et al.,2004]. 

Secondly, be inclusive: Bring influential employees, not just 
executive team members into the planning process. Not only will 
they contribute meaningfully to strategy, they will also be critical 
in ensuring the organization engages with the strategy. 
Furthermore, listen across the organization during strategy 
formulation [Dooley, 2004]. Some of your best ideas will come 
from within your organization, not the executive team. 
        Thirdly, communicate: Ensure every staff member 
understands the strategic vision, the strategic themes and what 
their role will be in delivering the strategic vision. And enrich the 
communication experience [Lawrie, et al., 2004].  Communicate 
the strategy through a combination of presentations, workshops, 
meetings, newsletters, intranets and updates. 
        Fourthly, clarify the strategy: It is important that all 
employees are aware of expectations.  Each individual must 
understand their functions within the strategy, the expected 
outcomes and how they will be measured [Keegan, et al., 2004]. 
The performance measures and incentives should be aligned with 
performance against strategic KPIs. 
        The final step in implementation is to monitoring and 
adaption: A strategy must be a living, breathing document. 
Strategies must be adaptable and flexible so they can respond to 
changes in both our internal and external environments [Allio, 
2005]. 
        Strategy is not just a document written by executive teams 
and filed in the CEO’s desk. It is a vision for the organization, to 
be owned by the organization. And to succeed the whole 
organization must engage with it and live and breathe it [Heide, 
et al., 2003]. Strategy should inform the organization’s 
operations, structure, and how organization does its business. It 
should be the pillar against which we assess our priorities, our 
actions and performance [Miller, 2004]. 
 
2.4.4Monitoring and Evaluation 
        Monitoring is the systematic collection, analysis and use of 
information from projects and programs for three basic purposes: 
learning from the experiences acquired (learning function); 
accounting internally and externally for the resources used and 
the results obtained (monitoring function); taking decisions 
(steering function) (PSO, 2004). It can also be said to be a 
continuous assessment that aims at providing all stakeholders 
with early detailed information on the progress or delay of the 
ongoing assessed activities[Chaplowe, 2008]. It is an oversight of 
the activity's implementation stage. Its purpose is to determine if 
the outputs, deliveries and schedules planned have been reached 
so that action can be taken to correct the deficiencies as quickly 
as possible [USAID, 2007]. It can be seen to be the systematic 
and routine collection of information from projects and programs 
for four main purposes. To learn from experiences and to 
improve practices and activities in the future; to have internal and 
external accountability of the resources used and the results 
obtained; to take informed decisions on the future of the 
initiative; to promote empowerment of beneficiaries of the 
initiative. 
         Monitoring is a periodically recurring task already 
beginning in the planning stage of a project or program. 
Monitoring allows results, processes and experiences to be 
documented and used as a basis ofsteering decision-making and 
learning processes. Monitoring is checking progress against 
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plans. The data acquired through monitoring is used for 
evaluation[Bamberger,et al.,2006]Furthermore, monitoring is a 
continuous assessment that aims at providing all stake owners 
with early detailed information on the progress or delay of the 
ongoing assessed activities. It is an oversight of the activity's 
implementation stage. Its purpose is to determine if the outputs, 
deliveries and schedules planned have been reached so that 
action can be taken to correct the deficiencies as quickly as 
possible. 
        Evaluation is assessing as systematically and objectively as 
possible an ongoing or completed project, program or policy 
[Yumi, et al., 2007]. The object is to be able to make statements 
about their relevance, effectiveness, efficiency, impact and 
sustainability. ‘(War Child, Planning, Monitoring and 
Evaluation, 2006). Based on this information, it can be 
determined whether any changes need to be made at a project, 
program or policy level. Evaluation thus has both a learning 
function - the lessons learned need to be incorporated into future 
proposals or policy - and a monitoring function - partners and 
members review the implementation of policy based on 
objectives and resources mobilized[Caldwell,2002]. 
To summarize, monitoring and evaluation can be used for three 
reasons: steering: steering and adjusting current programs and 
projects; learning: learning more about what works and what 
does not; monitoring: accounting for the resources used in the 
light of objectives formulated in advance and results 
achieved[WFP,2011] Monitoring and evaluation  of development 
activities provide government officials, development managers, 
and civil society with better means for learning from past 
experience, improving service delivery, planning and allocating 
resources, and demonstrating results as part of accountability to 
key stakeholders[Rugh,2008] 
 
2.5Empirical Review 
        Various studies have been carried on strategic management 
practices within local authorities under the old constitution of 
Kenya. Mangi (2009) carried out a research on the strategic 
management practices adopted by local authorities in Kenya with 
reference to Thika, Mavoko, Kiambu and Ruiru local 
authorires.the study determined the challenges faced in adopting 
strategic management practices. The research done by Kipkorir 
(2013) on the factors influencing implementation of strategic 
plans in local authorities in Migori County suggested that 
organizational culture, structure, strategic leadership and 
financial resources affected the implementation of the strategic 
plan. The study conducted by Obiga (2014) focused on the 
challenges faced during the formulation and implementation of 
strategy within the County Government of Nairobi. Another 
study closely related to this was on the strategic planningand 
implementation practices in Kisii County conducted by Opano 
(2013) which suggested that poverty line and high mortality rate 
were some of the challenges faced by the County Government in 
implementing the strategic plans.Raminya(2015) conducted a 
study on the influence of centralized structure on strategy 
implementation in the County Government of Nakuru. They 
suggest that decentralization enhances decision making process 
both at individual and the general government functions. 
 
2.6Research Gaps 

        A review of the current studies indicates that very few 
studies have been carried out on the influence of strategic 
management on performance of County Governments. Many of 
the studies that have been carried out locally have mainly 
focused on the aspect of strategic implementation for example 
(Gichira, 2009; Gitau, 2009;Kamau, 2008; Obiga 2014 and 
Oketch, 2010). A few studies relates to the concept of strategic 
appraisal, formulation and implementation e.g. (Mangi, 
2009;Omondi, 2010; Opano, 2013 and Otsieka, 2009).Little or 
no study has been conducted on the influence of strategic 
Management practices on organizational performance of County 
Governments in the current political dispensation. Most of the 
studies done on strategic management cover only two aspects, 
formulation and implementation but they fail to consider in detail 
the environmental factors and 
monitoring,evaluation,accountability and learning. However this 
study takes into account the entire process of strategic 
management and its influence in service delivery. The only study 
that is related to the current study was done at Kisii County 
Government by Opano (2013) when the County Government had 
been in place for less than a year. His findings were abstract 
since it was not possible to conduct a study on formulation and 
implementation within the period. Hence the need to focus on 
this research area 
 
2.7 Summary 
        The literature reviewed the influence of strategic 
management on service delivery within the County Government. 
The variables included: Strategic Formulation, Environmental 
Factors, Strategic Implementation, Monitoring Evaluation, 
Accountability and Learning. The influence of strategic 
management plan and service delivery can be seen by the 
detailed analysis of whether the funds-the national disbursement 
of revenue to County Government of Mombasa has resulted to 
improved service delivery to the residents or not and to what 
extent the strategic plan has played or guided  to influence the 
said service delivery.  
        In assessing service delivery departmentally, we must check 
on the role the Finance and Economic Planning played in the 
overall success or not. Then there is need to know whether there 
has been improvement in the Agricultural sector since the system 
got devolved. There will be also a close examination of the 
activities of Roads and Infrastructure, whether there has been 
improvement or not for the last three years. Then research moves 
to the  Environment Department and a keen examination is made 
on the entire department’s performance and areas covered are 
garbage collection, tree planting(Greening of town),waste water 
disposal, provision of sewerage services, burial of unclaimed 
bodies, general painting and improved outlook of the CBD 
among other things.  
        The lands and planning aspects of the County would also be 
assessed and with the ever increasing rural-urban migration, 
there is need to check on the unapproved settlement of squatters. 
Hence the need for the county to provide decent and affordable 
housing units. Additionally, other individual or private 
developers of buildings must be properly controlled and this calls 
for “Development plans” to be properly controlled by zoning the 
entire county. For example, areas marked for low density 
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housing units should not be mixed with those areas meant for 
high density dwellings. 
        An equally important area to note is the tourism sector 
which has been badly affected by the insecurity from terrorism. 
The latter might not be helped by the Strategic Management Plan 
because it is an international issue being handled by National 
Government. Other departments like Social Services and ECD 
and Polytechnics should be reviewed to check on their response 
to strategic management in service delivery.  
 

III. RESEARCH METHODOLOGY 
3.0 Research Design  
        The study adopted a desk research method. As depicted by 
name Desk Research is the research technique which is mainly 
acquired by sitting at a desk. . Desk research is basically 
involved in collecting data from existing resources hence it is 
often considered a low cost technique as compared to field 
research, as the main cost is involved in executive’s time, 
telephone charges and directories(MSG,2014).  According to 
Kothari, 2014, Secondary data refers to data that are already 
available i.e. data which have already been collected and 
analyzed by someone else. He further asserts that the data may 
either be published data or unpublished data. The drawback of 
secondary data is that the information may be unsuitable or 
inadequate in the context of the problem which the researcher 
wants to study. 
 
3.1 Data Collection  
        Secondary data was obtained from extensive literature of 
research through the internet, review of published literature such 
as journals, articles, published and unpublished theses,text books, 
the Constitution of Kenya, Public Finance Management Act, 
County Government Act and other devolved legislations. The 
researcher also made use of secondary data from the County 
Government of Mombasa records. These sources were reviewed 
to give insight in the search for the primary information on the 
influence of strategic management practices on service delivery. 
 

IV. CONCLUSION AND RECOMMENDATIONS 
4.1Conclusion 

        Based on the findings of this study, the following 
conclusions were drawn. It is difficult to determine the level of 
formulation of Strategic management plans for Mombasa County 
Government until a research study is carried out. From the 
literature reviewed it should be examined whether organizational 
environment factors in strategic management practices influences 
the service delivery of Mombasa County.Furthermore,efforts 
should be made to establish whether implementation of the 
strategic management practices influences service delivery by 
Mombasa County Government. Strategic plans are rarely 
implemented due hindrances such as political interference, lack 
of finance and proper management practices within the County 
Government. Finally, the determination of whether MEAL 
influences strategic management practices on service delivery by 
Mombasa County Government.  
 
Recommendations 
        Based on the conclusions drawn from the study, the 
following recommendations were made: 

1. To conduct fieldresearch to determine the level of 
the influences of formulation of strategic 
management practices on service delivery by the 
County Government of Mombasa. 

2. To carry out field research to analyze the degree to 
which the organizational environment influences 
the services influences the service delivery of the 
County Government of Mombasa. 

3. To conduct field research to establish the extent to 
which implementation of strategic management 
practices influences the service delivery by the 
County Government of Mombasa. 

4. To carry out field research to determine the 
influences of Monitoring, Evaluation, Accounting 
and Learning of the strategic management practices 
on service delivery by the County Government of 
Mombasa.  
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Abstract- The morphometric analysis of the drainage basin and stream network deals with the measurement and geometrical analysis 
of the different aspects of a drainage basin. In the present study, morphometric analysis has been carried out using Geographical 
Information System (GIS) techniques to evaluate the different morphometric characteristics by considering three parameters: linear, 
areal and relief aspects. The basin is characterized by dendritic drainage pattern. The bifurcation ratio (Rb) between different 
successive orders varies revealing the geo structural control. The shape parameters (Rf = 0.37, Rc = 0.31, Fr = 0.18, Re = 0.52 and Wb 
= 11.88) indicate the elongated shape of the basin in association with areal (D = 0.99 km2, Dt = 1.66 km2 etc.) and relief (H, Sb etc.) 
parameters express that the basin has low discharge of runoff with permeable basement rock condition, high infiltration capacity and 
good groundwater storage and a flatter peak of flow of longer duration. 
 
Index Terms- Morphometric Analysis, Digital Elevation Model (DEM), Geographical Information System (GIS), Linear Aspect, 
Relief Aspect, Areal Aspect. 
 
 

I. INTRODUCTION 
he science of morphometry is concerned with quantitative measurement and generalization of land surface geometry (Chorley et 
al., 1984). In geomorphology ‘morphometry may be defined as the measurement and mathematical analysis of the configuration 

of the earth’s surface and of the shape and dimensions of its landforms’ (J.I.Clarke, 1966).  
Morphometric analysis of a basin provides information about different aspect and characterizes the drainage system of basin in these 
aspects (Strahler A. N., 1964). Fluvial morphometric study includes the consideration of linear, areal and relief aspects of the fluvially 
originated drainage basin. The linear aspect deals with the hierarchical orders of streams, numbers and length of stream segments and 
various relationships among them and related morphometric laws of stream numbers and stream lengths. The areal aspect includes the 
analysis of basin parameters, basin shape – both geometrical and topological, basin area and related morphometric laws viz. law of 
basin area and law of allometric growth; stream frequency, drainage texture. The relief aspect includes, besides hypsometric, 
clinograph and altimetric analyses, the study of absolute and relative relief ratios, average slope, dissection index etc. (Prayag Pustak 
Bhawan, Singh Savindra, Geomorphology, 1998, p. 353). The Digital Elevation Model (DEM) are very useful for generating the 
hydrological component of the basin like flow direction, flow accumulation, stream network and other supporting layers (Mesa, 2006; 
Magesh et al. 2011). 
 

II. STUDY AREA 
The Barapani basin lies between 25˚ 33́ N to 26˚ 35 ́N latitude and 92˚ 10 ́ to 93˚ 50 ́E longitude Karbi Anglong district Assam 
(Figure:1). It originates from Shillong Hills of Meghalaya and enters into the Karbi Anglong district, Assam. The Geology of the 
study area represents the Northeastern most extension of the stable South Indian Plateau. The plateau however has partially subjected 
to tectonic movements in different geological periods and hence contains younger rock type also. Geologically, the area is closely 
inter-related with the Meghalaya plateau and the Purvanchal hills i.e. the southern part of the Eastern Himalayas. The rocks fall in the 
age of Archean, Pre- Cambrian, Tertiary and also Quaternary giving peculiarity to the physiography such as the barren rocky hills, 
plateaus, fertile plains and low lying areas. The study area experiences Tropical climate with an average annual temperature with an 
average annual rainfall between 1000-2500 in mm. summer ranges from 23˚ Celsius to 32˚Celsius, while in winter, it ranges from 6˚to 
12˚ Celsius (http://karbianglong.nic.in/at%20a%20glance.html). 

T 
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III. DATABASE AND METHODOLOGY 

A. Database 
The study of Barapani basin was made using Shuttle Radar Topography Mission (SRTM) Digital Elevation Model (DEM) data 
provided by the Consultative Group of International Agriculture Research Consortium for Spatial Information (CGIAR-CSI) with a 90 
m spatial resolution, produced by NASA originally. 

B. Methodology 
Morphometric analysis of Barpani River basin has been done using Geographical Information System (GIS) and Remote Sensing 
techniques. 
The SRTM Digital Elevation Model has been widely used in drainage basin analysis. The work has been carried out through SRTM 
DEM of 90 m resolution and analyzed using GIS software. The GIS was used in the processing and analyzing the three morphometric 
parameters viz., linear, areal and relief aspects. The extraction of basin boundary, flow direction, flow accumulation, stream length, 
stream ordering were done using the Hydrology Tool. Different thematic maps such as Contour, Slope, Aspect and Drainage maps 
were prepared by Arc GIS (version 10.3). 
 
 

Figure 1: Location Map of Study Area 
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Linear 
Stream Order                                                  Hierarchical rank        Strahler (1964)                                                                                                                    
Stream No.                                                     Total no. of streams in each order in a basin 
Stream Length (Lu)                                        Length of the stream 
Mean Stream Length (Lsm)                           Lsm=Lu/Nu. Where, Lsm=mean stream length;  
                                                                               Lu=total stream length of a given order; and  
                                                                               Nu=total no. of stream segments of a given order   Strahler (1964)                                                                                                                                        
Stream Length Ratio (RL)                              RL=Lu/Lu−1. Where, RL=stream length ratio;  
                                                                               Lu=total stream length of a given order; and 
                                                                               Lu−1=total stream length of its next lower order                              Horton (1945) 
Bifurcation Ratio (Rb)                                    Rb=Nu/Nu+1. Where, Rb=bifurcation ratio;  
                                                                               Nu=total no. of stream segments of a given order; and 
                                                                               Nu+1=no. of segments of the next higher order                                 Schumm (1957) 
Mean Bifurcation Ratio (Rbm)                       Rbm=average of bifurcation ratios of all orders   Strahler (1957) 
Rho Coefficient (p)                                         p=RL/Rb. Where, p=Rho Coefficient; 

                                                                        RL=stream length ratio; Rb=bifurcation ratio                                     Horton (1945) 
Areal 
Drainage Frequency /                                     Fs=Nu/A. Where, Fs=drainage frequency;  
Stream Frequency (Fs)                                   Nu=total no. of streams of all orders; and  
A=area of the basin (km2)           Horton (1932) 
Drainage Texture (Dt)                                    Dt=Dd×Fs. Where, Dd= Drainage Density 

                                                                        Fs= Stream Frequency                                                                       Smith (1950) 
Drainage Texture Ratio (Rt)                           Rt=Nu/P. Where, Rt=drainage texture ratio;  

Nu=total no. of streams of all orders;and 
P=perimeter of the basin (km)Horton (1945) 

Infiltration no. (If)                                           If=Rt×Fs. Where, If=infiltration no.;  
Rt=drainage texture ratio; and Fs=drainage 

                                                                                frequency 
Constant of Channel Maintenance (C)           C=1/D. Where,  D=Drainage Density                                                       Schumm (1956)                                         
Basin Shape Index (Ish)                                 Ish= 1.27 A / LB2. Where,A= Area of the basin (km2); 

                                                                        and LB2 = Basin length in square                                                     Hagget (1965) 
Fitness Ratio (Fr)                                    Fr = channel length / perimeter                                                           Melton (1957) 
Length of Overland Flow (Lg)                Lg=1/D×2. Where, Lg=length of overland flow and  

                                                                        D=drainage density                                                                           Horton (1945)    
Circulatory Ratio (Rc)                             Rc=4×Pi×A/P2. Where, Rc=circularity ratio. Pi=‘Pi’ value,  
                                                                               i.e. 3.14; A=area of the basin (km2); and 
                                                                               P2=square of the perimeter (km)                                                       Miller (1953) 
Form Factor (Rf)                                      Rf=A/Lb2. Where, Rf=form factor; A=area of the basin (km2);  
                                                                               and Lb2=square of basin length (km)                                                Horton (1932) 
Elongation Ratio (Re)                              Re = √(4× A/P) / Lb. Where, A= area of the basin (km2) 

                                                                        P = perimeter of the basin (km) and Lb = basin length                      
Mean Basin Width (Wb)                          Wb= A/ Lb. Where, A= Area of the basin (km2) and    

                                                                        Lb = basin length (km)                                                                        Horton (1932)                                        
Relative Perimeter (Pr)      Pr=A / P. Where, A= Area of the basin (km2);and 

                                                                        P= Perimeter of the basin (km)                                                           Schumm (1956)                                         
Lemnicate’s K                                                k= Lb2 / A. Where, Lb2 = square of the basin length (km) 

                                                                        A = area of the basin (km2)                                                                Chorley (1957) 
 
 
 
 
 
 
 
 
 
 
 

Morphometric Parameters                                                                                                                                         Reference         

Table 1: Methodology adopted for computations of Morphometric Parameters 
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IV. ANALYSIS 

A. Extraction of Basin 
The Barapani river basin is extracted from the Shuttle Radar Topographic Mission (SRTM) Digital Elevation Model (DEM) data with 
a spatial resolution 90m. This basin area was extracted with the help of geo processing techniques in Arc GIS 10.3. The raw SRTM 
data are processed using the Hydrology Tool and Surface Tool. The DEM, flow direction, flow accumulation are the input parameters 
required for the extraction of the basin and drainage network (Figure 3). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 3: Extraction of River Basin 

 

Relief 
Relative Relief (Rr)                            Rr = maximum elevation – minimum elevation 

Relief Ratio (Rh)  Rh=H/Lb.             Where, Rh=relief ratio; H=total relief (relative relief) 
                                                            of the basin in kilometers; and Lb=basin length      Schumm (1956)    

Ruggedness no. (Rn)                           Rn=Dd×Tr/1000. Where, Rn=ruggedness no.;  
                                                           Dd=drainage density; and Tr=total relief (km)                                    Strahler (1964)    

Dissection Index (DI)                          DI= RR /Ar. Where, RR = relative relief; and  
                                                             Ar = absolute relief                                                                              Dov Nir (1957) 

Melton Ruggedness no. (MRn)           MRn= H-h / A0.5. Where, H = maximum elevation 
                                                             h = minimum elevationA = area of the basin                                      Melton (1965) 

Ruggedness Index (Ri)                 Ri= D × (H/ 1000). Where, D = drainage density and  
          H = total relief of the basin           Strahler (1968)
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B. Preparation of Thematic Mapping 
a. Contour Map 

Contour is defined as an imaginary line of constant elevation on the ground surface. Contours have been extracted from the DEM of 
the study area. The contour map highlights the elevation characteristic of the basin area. The lowest contour value is observed in the 
north-eastern side of the basin and highest value is on the south-western part of the basin. Contour value gradually rises from north-
eastern side to the south- Western part of the basin (Figure: 4). 

b. Slope 
Slope is the measure of steepness or the angular inclinations of terrain relative to the horizontal plane. The analysis of basin slope was 
performed by using the Hydrology Tools in Arc GIS software. The slope was calculated in degree. The degree of slope exhibited by 
Barapani basin is varies from 1˚ to 6˚. The slope map of Barapani basin is shown in Figure: 5. 

c. Aspect Map 
The Aspect determines the direction of terrain to which it faces. Aspect influences on the distribution of Vegetation, Pattern of 
precipitation and biodiversity in the study area. The compass direction of the aspect was derived from the output raster data value. 0 is 
true north; a 90˚ aspect is to the east, an 180˚ is to the south, and so on. In the Barapani basin, the east facing slopes occur mainly in 
the north direction of the basin. Whereas west facing slopes are seen in the north east part of the basin. Therefore, east facing slopes 
have higher moisture content and lower evaporation rate than the west-facing slopes (Figure: 6). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

V. RESULTS AND FINDINGS 
Morphometry deals with the measurement and mathematical analysis of the configuration of the earth’s surface and of the shape and 
dimensions of its landforms (Clerk, 1966). In the present study the morphometric analysis carried out for three aspects – linear, areal 
and relief. During this study the parameters such as Stream Order, Stream Number, Stream Length, Mean Stream Length, Stream 
Length Ratio, Bifurcation Ratio, Mean Bifurcation Ratio, Rho Coefficient which come under linear aspects. The Drainage Density, 
Drainage Frequency, Drainage Texture, Drainage Texture Ratio, Infiltration Number, Constant of Channel Maintenance, Basin Shape 
Index, Fitness Ratio, Length of Overland Flow, Circulatory Ratio, Form Factor, Elongation Ratio, Mean Basin Width, Relative 
Perimeter, Lemnicate’s K andRelative Relief , Relief Ratio, Ruggedness No, Dissection Index, Melton Ruggedness No, Ruggedness 
Index comes under areal and relief aspects respectively. The results of these three aspects are discussed here. 

a) Linear Aspects 
Linear aspects of drainage basins are associated to the channel patterns of the drainage network. For analyzing linear aspect of the 
river basin, following parameters have been studied: 

i. Stream Order: 
“Stream order is defined as a measure of the position of a stream in a hierarchy of tributaries” (L.B. Leopold, M.G. Wolman and J. P. 
Miller, 1969). Streams of the basin ranked through ranking method proposed by Strahler (1964). ). It has been found from this study, 
that the basin area has streams up to the 6th order (Fig. 6). 

Figure 4: Contour Map Figure 5: Slope Map Figure 6: Aspect Map  
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Figure 7: Stream Ordering 

 
ii. Stream Number: 

The total number of branches present in each order is stream number. The highest number of streams was observed in the first order. 
Number of streams gradually decreases with the increasing hierarchical order of streams. Barapani basin has the highest number of 1st 
streams which indicates the less permeability of rocks. The total stream numbers with their orders are given in the table 2. 

iii. Mean Stream Length (Lsm): 
Mean stream length reveals the characteristic property of drainage network basin surfaces (Strahler1964). This has been calculated by 
dividing the total stream length of a given order (Lu) by components and it’s contributing the total number of stream segments of a 
given order (Nu). The Lsm value of Barapani basin varies from 1.22 to 7.51km (Table: 2). The Lsm values differ with respect to 
different basins, which possibly due to the variation in size, slope and topography. It was observed that the Lsm of any given order is 
greater than that of the lower order and less than that of its next higher order up to fourth-order stream. But the Lsm values of fifth and 
sixth order streams of Barapani basin are lesser than the lower streams. 

iv. Stream Length Ratio (RL): 
Stream Length Ratio can be defined as the ratio of the proportion of increase of mean stream length of a given order to the next lower 
order (Horton 1932). It is a parameter which has direct relationship with surface flow, discharge and stage of the basin. The RL values 
of Barapani basin varies from 0.10 to 0.68. Values of stream length ratio of Barapani basin are in the table 2. 

v. Bifurcation Ratio (Rb): 
This can be defined as the ratio of the number of stream branches of a given order to the number of stream branches of the next higher 
order (Schumm 1956). The differences of Rb values depend upon the geological and lithological development of the drainage basin 
(Strahler 1964). Values of Rb in the basin ranged from 3 to 4.45 (Table 6). The analysis showed that the Rb is not same for all the 
orders. The highest Rb value indicates a strong structural control in the drainage pattern, whereas the lowest value indicates that the 
basin is less affected by structural disturbances (Strahler 1964). The mean bifurcation ratio (Rbm) of Barapani basin is 3.32, it is the 
average of bifurcation ratios of all orders. 

vi. Rho Co-efficient (p): 
The Rho coefficient is defined as the ratio of stream length ratio and bifurcation ratio (Horton 1945). Rho coefficient indicates storage 
capacity of drainage network. The factors determine the changes in this parameter such as climatic, geologic, geomorphic, biologic 
and anthropogenic. The (p) value of Barapani basin is 0. 
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Table 2: Results of Parameters of Linear aspects 
  
Stream order No of Streams Stream 

Length (km) 
Mean Stream 

Length 
Stream 

Length Ratio 
Values Bifurcation 

Ratio 
Mean 

Bifurcation 
Ratio 

1st 356 399.30 1.22 2nd /1st 
 

0.44 4.45 

3.32 

2nd 80 176.94 2.21 3rd /2nd 
 

0.68 0.68 

3rd 21 120.13 5.72 4th /3rd 
 

0.56 0.56 

4th 9 67.64 7.51 5th /4th 
 

0.24 0.24 

5th 3 16.62 5.54 6th / 5th 
 

0.09 0.09 

6th 1 1.6 1.62  -  

 
b) Areal Aspects 

The areal aspects of a drainage basin reveal regional features such as lithology, geology, climatic conditions and denudation history of 
the basin. The areal aspects such as basin length, basin perimeter and basin area are important morphometric variables. In this study 
the area of the basin was derived by converting the map of the basin into polygon form. The total area of the basin is found to be 
784.78 km2 and the basin perimeter is 177.59 km (table: 2). 

i. Drainage Density (D) 
Drainage density is the total length of streams in per unit area. Drainage density is a ratio of total stream length of all stream segments 
in a given drainage basin to the total area of that basin (R.E. Horton 1945). The factor of drainage density is related to climate, soil, 
relief, rock type, vegetation cover, infiltration capacity and runoff intensity. According to Strahler (1964), a low drainage density 
value indicates the low basin relief while high drainage density is favoured where basin relief is high. In this study, the drainage 
density of Barapani basin was calculated in a GIS environment. The D value of this basin is 0.99 (Table: 3) which indicates that the 
region has highly permeable sub soil, dense vegetation cover having moderate relief. 

 
Figure 8: Drainage Density 

ii. Stream Frequency (Fs) 
According to Horton (1932) stream frequency (Fs) or drainage frequency is the ratio of the total number of stream segments of all 
orders per unit area. Stream frequency is dependent more or less on the rainfall, temperature lithology of the basin. The Fs value of the 
Barapani basin is 0.59 indicate positive correlation with the values of drainage density (Table: 3). The stream frequency increases with 
the increasing number of streams in a drainage basin. 

iii. Drainage Texture (Dt) 
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“An important geomorphic concept is drainage texture by which we mean the relative spacing of drainage lines” (Smith, 1950). Smith 
was classified the drainage density into five different textures, i.e. very coarse (<2), coarse (2-4), moderate (4-6), fine (6-8) and very 
fine (>8). The value of Dt of Barapani Basin is 1.66 which indicates very coarse drainage texture. 

iv. Drainage Texture Ratio (Rt) 
Drainage texture ratio (Rt) is an important areal parameter of basin which means the relative spacing of drainage lines. Drainage 
texture is the total number of stream segments of all orders per perimeter of that area (Horton, 1945). Drainage lines are numerous 
over impermeable areas than permeable areas. According to Horton (1945), infiltration capacity as the single important factors which 
influences drainage texture and considered drainage texture which includes drainage density and stream frequency. The drainage 
texture value of Barapani Basin is 2.65 (Table: 3). 

v. Infiltration Number (If) 
This areal parameter gives an idea of the infiltration characteristics of the basin. It is inversely proportional to the infiltration capacity 
of the basin. The higher value indicates low infiltration and high runoff where low value indicates very low runoff and high infiltration 
capacity of a basin. The If number of the Barapani basin was observed very low1.59 (Table: 3), which indicates that runoff will be 
very low and the infiltration capacity very high. 

vi. Constant of Channel Maintenance (C) 
Constant channel maintenance (C) is the inverse of drainage density, having the dimension of length as a property (Schumm, 1956). 
The constant of channel maintenance indicates the relative size of landform units in a drainage basin and has a specific genetic 
connotation (Strahler, 1957).The C value of the basin is 1.00 km2 (Table: 3). 

vii. Basin Shape Index (Ish) 
According to, Haggett, basin shape index is calculated by dividing the Area of the basin with constant with basin length. The 
calculated value of basin shape index of the Barapani basin is 0.23(Table: 3). The higher value of Ish indicates that the basin length is 
long which resulted in a good chance for groundwater recharge, while the lower value indicate the short basin length which resulted in 
more flash flood hazard. The higher the value of basin shape index is revealed more circular shape of the basin and vice-versa. 

viii. Fitness Ratio (Fr) 
Fitness Ratio is the ratio of main channel length to the length of the basin perimeter which is a measure of topographic fitness (Melton, 
1957). The Fr of the Barapani basin is 0.37 (Table: 3) which indicates that the basin is elongated and has a good chance for 
groundwater recharge. 

ix. Length of Overland flow (Lg) 
Horton, 1945 expressed length of overland flow as equal to half of the reciprocal of drainage density (D). The term length of overland 
flow is used to describe the length of flow of water over the ground surface before it becomes concentrated in definite stream 
channels. The length of overland flow bears an effective relationship with drainage density and constant channel maintenance. Lg is 
one of the most important independent variable affecting hydrologic and physiographic development of drainage basins. The Lg value 
of study area is 2.01. (Table: 3). 

x. Circulatory Ratio (Rc) 
The circulatory ratio originally defined by Miller (1953), as the ratio of the area of the basin to the area of the circle having same 
circumference as the basin perimeter. The value of circulatory ratio varies from 0 (in line) to 1 (in a circle). According to Miller 
(1953), Rc values approaching 1 indicates that the basin shapes are like circular and as a result it gets scope for uniform infiltration 
and takes long time to reach excess water at basin outlet. The Rc value of Barapani basin is 0.31(Table: 3) which indicates that the 
basin is elongated in shape. 

xi. Elongation Ratio (Re) 
The elongation ratio is the ratio between the diameters of the circle of the same area as the drainage basin and the maximum length of 
the basin (Schumn, 1956). Strahler (1964) suggested that values close to 1.0 are the regions of very low relief, whereas values range 
between 0.6 to 0.8 are usually associated with high relief and steep ground slope. These values can be grouped into three categories 
viz., circular (>0.9), oval (0.9-0.8), and less elongated (<0.7). The Re value of the study area is 0.52 (Table: 3), which indicates less 
elongated and having high relief and steep slopes. 

xii. Mean Basin Width (Wb) 
The small values of the basin width indicate to the elongated shape which led to ground water recharge more than the large values. 
The basin width of Barapani basin is 11.8 km (Table: 3). 

xiii. Lemniscate’s k 
Chorley (1957), express the Lemniscate’s value to determine the slope of the basin. The Lemniscate (K) value for the Barapani basin 
is 5.56 (Table: 3) which shows that the basin occupies the maximum area in its regions of inception with large number of streams of 
higher order. 
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Table 3: Results of Areal Aspects 

 
Parameters Value 

Drainage Density (D) 0.99 

Stream Frequency (Fs) 0.59 

Stream Texture (Dt) 1.66 

Drainage Texture Ratio (Rt) 2.65 

Infiltration number (If) 1.59 

Constant of Channel Maintenance (C) 1.00 

Basin Shape Index (Ish) 0.23 

Fitness Ratio (Fr) 0.37 

Length of overland flow (Lg) 2.01 

Circulatory Ratio (Rc) 0.31 

Form Factor (Rf) 0.18 

Elongation Ratio (Re) 0.52 

Mean Basin Width (Wb) 11.88 

Relative Perimeter (Pr) 4.42 

Lemnicate’s K 5.56 
 

c) Relief Aspects 
The relief parameter indicates the vertical dimension of a drainage basin. The relief aspects related to the study of three dimensional 
features of the basin. It is an important factor in understanding the geomorphic processes and landform characteristics. According to 
Hadley and Schumm (1961), basin relief determines the stream gradient and influences flood pattern and volume of sediment that can 
be transported. Relief aspect includes Relative relief (RR), Relief Ratio (Rh), Ruggedness no (Rn), Dissection Index (DI), Melton 
Ruggedness no (MRn), and Ruggedness Index (Ri) were calculated discussed below with results (Table: 4). 

i. Relative Relief (RR) 
Relative relief or total relief is the elevation difference between the lowest and the highest point of a basin. Relief plays an important 
role in landforms development, drainage development, surface and subsurface water flow, permeability, and erosional properties of 
the terrain (Figure: 8). The total relief of the study area is 456. 39m (Table: 4). 

ii. Relief Ratio (Rh) 
According to Schumm (1956), Relief ratio is the, dimensionless height/length ratio between the basin relief (H) and basin length (Lb). 
Gottschalk (1964) suggested that the Rh normally increases with decreasing drainage area and size of sub watersheds of a given 
drainage basin. The Rh value of the study area is 6.91 (Table: 4). 

iii. Ruggedness No. (Rn) 
The ruggedness no indicates the structural complexity of the terrain. An extreme high value of ruggedness no occurs when both 
variables i.e., D and H are large and slope is not only steep but long as well (Strahler, 956). In the present study the value of Rn is 0.45 
(Table: 4). 

iv. Melton Ruggedness Number (MRn) 
According to Melton (1965), Melton Ruggedness number is a slope index that provides specialized representation of relief ruggedness 
within the basin. 

v. Ruggedness Index (Ri) 
The ruggedness index indicates the extent of instability of land surface (Strahler, 1956). Ruggedness index can be obtained by using 
relative relief and drainage density data set. The Ri vale of the Barapani basin is 0.45 (Table: 4). 

vi. Dissection Index (Di) 
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The dissection index is an indicator of the nature and it suggest about the magnitude of dissection of terrain. DI indicates stages of 
landscape development in a basin. The dissection index value varies between 0 and 1. The ‘0’ stands for complete absence of vertical 
dissection or erosion, representing flat surface, whereas ‘1’ stands for vertical cliffs or escarpment of hill slope or seashore. The DI 
value of the study area is 0.87 (Table: 4) which, indicates that the basin is flat. 

  
Figure 9: Relative Relief Map     Figure 10: Ruggedness Index Map 

 
 

Table 4: Results of Relief aspects 

 
  Parameters Values 
Relative Relief  456.39 
Relief Ratio 6.91 
Ruggedness no 0.45 
Melton Ruggedness no 0.58 
Ruggedness Index 0.45 
Dissection Index 0.87 

 

VI. CONCLUSION 
From the analysis of three aspects, Linear, Areal and Relief; the Morphometric characteristics of Barapani river Basin is evaluated. 

Barapani basin is dominated by lower order streams and the total length of stream segment is maximum in first order streams with the 
stream order varying from 1-6. From the present investigation it is inferred that the Barapani basin has dendritic stream pattern. This 
basin facilitates low concentration of runoff with high infiltration capacity because of the low infiltration value 1.59 (Table: 7). 
Barapani basin is an elongated basin with moderate relief moderate slope with lower elongation ratio. The low ruggedness value of the 
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Barapani basin (0.45) implies that the area is less prone to soil erosion and have intrinsic structural complexity in relation with relief 
and drainage density. The Drainage Density value reveals that the area is covered with dense vegetation with highly permeable sub-
soil material and has a characteristic feature of coarse drainage with moderate relief. Stream frequency indicates a positive correlation 
with increasing drainage density. 
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Abstract- The foreign brands such as Starbucks and Coffee Bean are currently leading the market of coffee 
shop chains in Indonesia. For the local brands, the strength of the aura of a brand is not yet considered as a very important 
factor in affecting the trust and loyalty of their customers. There has been little research on the role 
of brand aura against customer trust and loyalty. The purpose of this research is to analyze whether gap aura between the 
companies and their customers affects customer trust and loyalty. Three brands of Indonesian largest coffee shop chains will 
be examined so as to provide meaningful results. This research took 74 respondents drawn from each store of Coffee 
Toffee, Excelso, and My Kopi O in 4 cities. This research was analyzed by using Smart PLS 3.0 software. The results of 
this research show that the aura gap do not significantly affect customer loyalty but has a significant effect against customer 
trust. Meanwhile, customer trust has a significant influence towards customer loyalty. 
 
Index Terms-aura gap, coffee shop chains, customer loyalty, customer trust. 
 

I. INTRODUCTION 
 
Aura is a gentle beam that comes from within a person. Aura radiating from all human beings varies with each other. The 

auras that come out from the holy people are different from most people. They look stronger and clear with certain color 
spectrum and look glowing (Alicca 2012, in Soehadi 2014). Firms form their auras by creating their own ways on how 
to communicate with their customers and how they attract customers to buy their products. 

Companies that succeed in creating a strong aura often follow certain rules: one of these rules is that they combine the 
objectives of cultural and moral, and aesthetic experiences. Promoting the existential questions like “why did I do this” and “what 
do we want to achieve at the level of humanistic” exceed the bottom line (Handy, 1999). Another rule is that they do not 
see themselves as a separate section of the market. This means for example that most of the time they try to engage the customer 
in the process of making the aura and the aura should be "owned" by customers and one of the best agent for promotion is 
the customers. 

The majority of the local coffee shops in Indonesia does not have the focus on the strength of a brand. Their focus is 
more on the issue of product excellence and financial performance. This research aims to analyze the 
roleof aura in forming customer trust and loyalty. Hopefully, this research can be meaningful for the development of the existing 
coffee shops chains in Indonesia. The data were taken from questionnaires distributed to customers in stores of the three largest 
local coffee shop chains (Coffee Toffee, Excelso, and My Kopi O). 

Based on the explanation of the background above, the main objectives of this research are to 1) analyzing the role 
of aura gap in building customer trust, 2) analyzing the role of customer trust in building customer loyalty, and 3) analyzing the 
direct effect of aura gap against customer loyalty. 

 
II. THE RESEARCH RESULT REVIEW 

 
Previous studies are really important to be used as the foundation in conducting this research. Some previous 

studies that correlated with this research are;: Bjorkman, Ivar (2002); Muniz, et al (2015); Sirdeshmukh, Deepak et al 
(2002); Eid, M.I. (2011); Chauduri, A. dan Holbrook, M. B. (2011); Kusmayadi, Tatang (2007); Bloemer, Josee dan 
Odekerken-Schroder, Gaby (2002); Hallowell, Roger (1996); Agarwal, Vilcas et al (2012). 

 
III. RESEARCH METHOD 

 
Research Hypothesis Formulation 

 
After researcher studied the existing literature, the research hypothesis can be stated as follows; H1: aura gap 

significantly influences customer trust; H2: customer trust significantly influences loyalty; H3: aura gap significantly 
influences customer loyalty without trust intermediary. 
 

Research Location and Time 
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This research was conducted in some stores of 3 largest Indonesian coffee shop chains in Jakarta, Surabaya, Bogor, 
and Malang from May – July 2016. The customers of each stores were taken as the respondents who would fill the 
questionnaire. The stores are coffee toffee-sovereign office building Jakarta,coffee toffee-rawamangun Jakarta, coffee 
toffee-klampis Surabaya, coffee toffee-simpang Surabaya, coffee toffee - Pandu raya Bogor,coffee toffee - jl jakarta 
Malang, excelso - puri mall Jakarta, excelso - kelapa gading Jakarta,excelso -tunjungan plaza IV Surabaya, excelso - jl 
Biliton Surabaya,  excelso-Cibinong city mall Bogor, excelso-jl pemda cibinong Bogor, excelso-mall of garden Malang, my 
kopi O - citos Jakarta, my kopi O - sutos Surabaya, my kopi O - ciputra world Surabaya, my kopi O - grand city Surabaya, 
my kopi O - veteran Malang and my kopi O - jl tenes Malang. 
 

Data Collection and Processing Method 
 

Primary data were collected by distributing questionnaire to the respondents directly. The data were perception. 
Secondary data were obtained by literature review, internet, and preliminary interviews. The sample is 74 respondents. The 
data analysis and processing method for this research is descriptive analysis and structural equation modeling-partial least 
squares (SEM-PLS) and supported bysoftware Smart PLS 3.0. The respondents were people who have consumed each 
product tested. 

 
Thinking Framework 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IV. RESULTS AND FINDINGS 

 
Respondent Descriptive Analysis 

This research involved 41 males and 33 females with the age proportion; 18.92% 14-20 years old, 31.08% 21-30 
years old, 37.84% 31-40 years old, and 12.16% above 40 years old. Meanwhile, the educational level of the respondents are 
23.33% Senior High School, 13.33% Diploma, 56.57% Bachelor Degree, and 6.67% Post Graduate. 

SEM PLS Evaluation 

There are two calculation result evaluation of SmartPLS, namely outer and inner model analysis. Outer model 
analysis measures the ability of the indicator variables that could reflect the latent variables.Meanwhile, inneranalysis model 
shows the significance of the effect between formed latent variables in the model. After the calculation, the outer model 
aspect from each tested brand model has matched the standards. Table 1 presents the summary of outer model evaluation 
result.From the outer model evaluation result, there are four indicators i.e. RLOTSO 1, QOTSO 1, INPUT 1, and WOM 
1that have validity (loading factor) under 0.5. Therefore, they are crossed out from the model. 

Table 1: The Summary of Outer Model Evaluation Result 
No Criteria Standard Result 

 
1  
 

 
Validitas (loading factor)  

 

 
Valid, if the value> 0.5  

 

 
 
 
 
 

 
 

 
2 
 

 
Construct Reliability 

(composite reliability) 
 

 
Reliable, if the value> 0.7 

 

Aura Gap: 
Company perceived aura vs 
Customer perceived aura 
(AG) 

Customer Trust: 
1. Quality of The Services Offered 

(QOTSO) 
2. Reliabilty of The Services Offered 

(RLOTSO) 

Customer Loyalty: 
1. Word of Mouth (WOM) 
2. Purchase Intention/retention 
3. Constructive Complaints/input 
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3 

 
Average variance extacted 

(AVE) 
 

 
Valid, if the value> 0.5 

 

All outer model aspects 
of Coffee Toffee, 
Excelso, and My Kopi O 
brands have met the 
standards, so 
bootstrapping and inner 
model analysis can be 
conducted.  

 

 
 
 
 

4 

 
 
 

Discriminant validity (cross 
loading) 

 

 
Each indicator has higher 
correlation with its latent 
variable than other latent 
variable, it means that the 

correlation between 
indicator and latent variable 

has well discriminant 
validity 

 
 

 
Figure 2 shows the path model of 3 local coffee shop chains. It presents the result of preliminary calculation that proves the 
qualification of outer model. 

 
 

Figure 2: 3 Local Coffee Shop Chains Path Model 

Figure 2,shows the result of inner evaluation model using R2 study. From the model, it can be seen that the R2 

valueof aura gap’s effect towards trust is 0.074. Meanwhile, the R
2 

value for the effects of aura gap and customer trust 
towards customer loyalty is 0.400. This result indicates that customer trust variable is affected by aura gap 
variable of 7.40% and the rest of 92.60 areinfluenced byother variables. Meanwhile customer loyalty variable is influenced 
by the combination of aura gap and customer trust variables by 40%, and the rest of 60% is influenced by other 
variables.The path coefficient value -0.272 means that the aura gap variable has negative effect on the customer trust 
variable. In addition, the path coefficient value -0.013 shows that the aura gap variable negatively influences the customer 
loyalty variable. Last, the path coefficient value 0.629 indicates that the customer trust variable has positive effect on the 
customer loyalty variable. 
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Figure 3:3 Local Coffee Shop Chains Bootstrapping Direct Effect Model 

Figure 3, the bootstrapping process shows that two variables whose correlations are higher than T statistic value of 
1.96. The aura gap variable has a significant effect on customer trust for the value of 2.250 is higher than1.96. Then, too, 
the customer trust variable has a significant effect on customer loyalty for the value of 7.788 is higher than 1.96. Last, the 
aura gap variable didn’t have a significanteffect on customer loyalty for the value of 0.111 is less than 1.96.The result of 
each hyphotesis will be shown as follows:  

 
Table 2: The result of hyphotesis and T statistic value 

Hyphotesis 
 

Effect Tstatistic value Description 

H1 Aura gap → Trust 2.250 Accept 
H2 Trust → Loyalty 7.788 Accept 
H3 Aura gap → Loyalty 0.111 Reject 

 
From the table 2 above, hyphotesis 1 is accepted which means that aura gap significantly influences customer trust. 

Meanwhile, hyphotesis 2 is accepted which means that customer trust significantly influences customer loyalty. In addition, 
hyphotesis 3 is rejected which means that aura gap does not significantly influences customer loyalty. 

 
V. CONCLUSION 

 
1. This research shows that theaura gap variable has a significant effect on customer trust variable. It means that the 

smaller the value of aura gap variable, it will be the larger the value of customer trust variable. 
2. This research shows that the aura gap variable has no effect against the loyalty variable. 
3. This research shows that the customer trust variable has a positive and significant effect on the customer loyalty. 

 
 

APPENDIX  
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Aura Gap Circle 

 
 

Aura Gap Matrix 

 
 

 
REFERENCES 

 
[1] Agarwal, V., Chaurasia, A., & Negi, P. (2012). Business profitability through customer loyality and satisfaction in India with special reference to 

Dehradun (Uttarakhand). International Journals ofMarketing and Technology, 2(9), 135-14 
[2] Alexander, N. (2009). Brand authentication: creating and maintaining brand auras. European Journal of Marketing, 43(3/4), 551-562. 
[3] Björkman, I. (2002). Aura: aesthetic business creativity. Consumption, Markets and Culture, 5(1), 69-78. 
[4] Bloemer, J., & Odekerken-Schroder, G. (2002). Store satisfaction and store loyalty explained by customer-and store-related factors. Journal of 

Consumer Satisfaction Dissatisfaction and Complaining Behavior, 15, 68-80. 
[5] Brown, S., Kozinets, R. V., & Sherry Jr, J. F. (2003). Teaching old brands new tricks: retro branding and the revival of brand meaning. Journal of 

Marketing,67(3), 19-33. 
[6] Eid, M. I. (2011). Determinants of e-commerce customer satisfaction, trust, and loyalty in Saudi Arabia. Journal of Electronic Commerce 

Research, 12 (1), 78-93. 
[7] Ferdinand, Augusty. (2006). Metode Penelitian Manajemen. Semarang: Badan Penerbit Universitas Diponegoro. 
[8] Garbarino, E., & Johnson, M. S. (1999). The different roles of satisfaction, trust, and commitment in customer relationships. the Journal of 

Marketing, 70-87. 
[9] Ghozali, Imam. (2014) Structural Equation Modeling, Partial Least Square Edisi IV. Semarang: Badan Penerbit Universitas Diponegoro. 
[10] Hallowell, R. (1996). The relationships of customer satisfaction, customer loyalty, and profitability: an empirical study. International journal of 

service industry management, 7(4), 27-42. 
[11] Handy, Charles. (1999) The Hungry Spirit: Beyond Capitalism: A Quest for Purpose in the Modern World. 
[12] Jung, C. G. (1981). The archetypes and the collective unconscious (No. 20). Princeton UniversityPress. 
[13] Kotler, P., Keller, K. L. (2012). Marketing mangement. 14th Edition. New Jersey: Prentice Hall. 
[14] Lee, K. (2005). A Brand Entitativity Model: Metacognitive Coherence Surrounding the Conceptionof a Brand and Implications for Consumers' 

Judgment Processes (Doctoral dissertation, Universityof Illinois at Urbana-Champaign). 
[15] Lovelock, C., Wirtz, J. (2011). Services Marketing. New Jersey: Prentice Hall 
[16] Muniz, K. M., Woodside, A. G., & Sood, S. (2015). Consumer storytelling of brand archetypal enactments. International Journal of Tourism 

Anthropology,4(1), 67-88. 
[17] Oliver, R. L. (1999). Whence consumer loyalty?. the Journal of Marketing, 33-44. 
[18] Perumal, S. (2005). A study on store image attributes and loyalty behaviour. Malaysian Management Journal, 9(1 & 2), 1-12. 
[19] Sirdeshmukh, D., Singh, J., & Sabol, B. (2002). Consumer trust, value, and loyalty in relational exchanges. Journal of marketing, 66(1), 15-37. 
[20] Soehadi dan Murdiyanto D. (2014). The Power of Brand Aura. Jakarta: Prasetiya Mulya Publishing. 
[21] Sugiyono. (2010). Metode Penelitian Bisnis. Bandung: Alfabeta.gma. 

 
AUTHORS  

First Author –   Zainuddin, Graduate School Student at Magister Management, Pancasila University, 
zainudinachmad18@gmail.com 

Second Author –   Antonius W Sumarlin, Lecturer at Magister Management, Pancasila University, dr.awsumarlin@gmail.com 
Third Author–   Bambang Purwoko, Lecturer at Magister Management, Pancasila University,purwoko_b@yahoo.com 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      255 
ISSN 2250-3153   

www.ijsrp.org 

An Efficient Privacy Preserving and Authentication 
based   Data Transmission Using Group Key 

Authentication Based on Secret Sharing 
V. Naga Malleswara rao *, D.Sreelakshmi**, 

 
 PG Scholar, Dept. of C.S.E., Prasad V. Potluri Siddhartha Institute of Technology, Vijayawada, India  

Asst. Professor, Dept. of C.S.E., Prasad V. Potluri Siddhartha Institute of Technology, Vijayawada, India 

 
Abstract- In this paper we are proposing an improved privacy 
preserving and authentication based data transmission over 
network with ECDSA and QR vector model. QR Vector model 
generate quotient and reminder vectors  for the sender data and 
digital signatures applies over vectors and signature verified at 
the receiver end and vectors can be converted to plain text with 
delta key value. Our proposed approach is more secure than the 
traditional approaches  
 
Index Terms- Quotients and Reminder Model,  
              Digital Signature, ECDSA, Bit coin. 
 
                                      l. INTRODUCTION 
Elliptic curve cryptography needs the bit size and public key in 
twice the size of the level of security. Assume the level of 
security is 80 bits and the size of a digital signature algorithm 
public key and it has at least 1024 bits and the elliptic public key 
would be 160 bits. 
Private key: A confidential number, known just to the individual 
that created it. A private key is basically an arbitrarily produced 
number. In Bit Coin, somebody with the private key that relates 
to supports on the public record can spend the trusts. In Bit Coin, 
a private key is a solitary unsigned 256 piece whole number (32 
bytes).  
Public key: A number that relates to a private key, however does 
not should be kept confidential. A public key can be computed 
from a private key, however not the other way around. A public 
key can be utilized to figure out whether a signature is authentic 
(as such, delivered with the correct key) without requiring the 
private key to be unveiled. In Bit Coin, public key are either 
compacted or uncompressed. Packed public keys are 33 bytes, 
comprising of a prefix either 0x02 or 0x03, and a 256-piece 
whole number called x. The more seasoned uncompressed keys 
are 65 bytes, comprising of consistent prefix (0x04), trailed by 
two 256-piece numbers called x and y (2 * 32 bytes). The prefix 
of a compacted key takes into consideration the y quality to be 
gotten from the x esteem.  
Signature: A number that demonstrates that a marking operation 
occurred. A signature is numerically created from a hash of 

something to be marked, in addition to a private key. The 
signature itself is two numbers known as r and s. With the public 
key, a scientific calculation can be utilized on the signature to 
confirm that it was initially created from the hash and the private 
key, without expecting to know the private key. Signatures are 
either 73, 72, or 71 bytes in length, with probabilities roughly 
25%, half and 25% separately, in spite of the fact that sizes 
considerably littler than that are conceivable with exponentially 
diminishing like hood.[1,2].                                           
 The quick development of Internet in the late days and 
the far reaching accessibility of systems have lead to the 
advancement of capable and innovative applications are getting 
to be on the web, also the Google Docs and Microsoft Office 
Live. Along these lines, the systems have turned out to be more 
transparent. The volume of information transmitted over the 
Internet is additionally expanding. In the blink of an eye, we 
have eBooks, sight and sound, e-business, open source 
applications, and so forth on the web. In this manner, the data on 
the Internet is turning out to be more touchy and powerless. 
Numerous applications request secret information 
correspondence between the sender and the beneficiary. In 
addition, such overpowering web activity requests the proficient 
utilization of data transmission accessible. Along these lines, we 
require secure correspondence with low data transfer capacity 
utilization. In such manner, the part played by information 
pressure gets to be critical as it offers an appealing methodology 
for decreasing the correspondence costs by utilizing the 
accessible transmission capacity adequately. Moreover, printed 
information, where each and every character matters, can't be 
stood to be compacted with Loss Compression methods.[3] 

Symmetric Encryption also called as single-key 
encryption, one-key encryption and private key encryption. And 
is a type of encryption where the same secret key is used to 
encrypt and decrypt information or there is a simple transform 
between the two keys. A secret key can be a number, a word , or 
just a string of random letters. Secret key is applied to the 
information to change the content in a particular way. This might 
be a simple as shifting each letter by a number of places in the 
alphabet. Symmetric algorithms require that both the sender and 
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the receiver know the secret key, so they can encrypt and decrypt all information.  

III PROPOSED ALGORITHM 
 In our work the system we proposed a strong curve 
theory for generating strong signature for the message. We 
implemented encoding algorithm which is based on the secret 
value using mathematical operations. The procedure is explained 
below.The generation of the public key in ECDSA involves 
computing the point, Q, where Q = dP.   In order to crack the 
elliptic curve key, adversary Eve would have to discover the 
secret key d.  Given that the order of the curve E is a prime 
number n, then computing d given dP and P would take roughly 
2n/2 operations [1].  For example, if the key length n is 192 bits 
(the smallest key size that NIST recommends for curves defined 
over GF(p)), then Eve will be required to compute about 296 

operations.  If Eve had a super computer and could perform one 
billion operations per second, it would take her around two and a 
half trillion years to find the secret key.  This is the elliptic curve 
discrete logarithm problem behind ECDSA.  
 Initially the elliptic curve theory algorithm is used to 
generate the signature for the encrypted text. The sequence as 
follows; The Lossless Mod-Encoder provides both encryption as 
well as compression on the data to be transmitted over the 
internet. It has the advantages over the compression mechanisms 
and symmetric key algorithms that is compression mechanisms 
does not provide the security to data and the symmetric key 
algorithms doesn’t provide compression mechanisms. This 
algorithm uses a finite alphabet set, constant value Δ for 
encryption and a decryption of the message and is used as a 
secret key. This Δ is generated using Elliptic curve key 
generation algorithm to provide more security to algorithm. The 
sender generates Remainders and Quotients using Δ value and 
the compression performs only on the Quotient vector further 
these two values forwarded to the receiver to ensure the 
confidentiality of the message. The receiver decompresses and 
decodes the message using compressed quotient and remainder 
vector. 

 

  

1. System Architecture 
 

         IV. PSEUDO CODE 
L be a language, ∑ be an alphabet set, Data String M be 
{m1,m2,m3…mn} ∈ ∑. Δ is a constant value and is used for 
calculates quotients and remainders and this Δ is generated using 
any key generation algorithm. The quotient vector is also 
represented by using B= ┌|∑|/Δ┐+1. 
Entity A performs the following steps to generate a public and 
private key: 

1. Select an elliptic curve E defined over a finite field Fp 
such that the number of points in E(Fp) is divisible by a 
large prime n. 

2. Select a base point, P, of order n such that P∈E(Fp) 
3. Select a unique and unpredictable integer, d, in the 

interval [1, n-1] 
4. Compute Q = dp 
5. Sender A’s private key is d 
6. Sender A’s public key is the combination (E, P, n, Q) 
   Generation of Delta Value: 

   If the key value < 29 
                 Add 29 to the key 
   If the key value >=29 and <256 
   Assume the key value as Delta  
   If the key value >256 
                Calculate key mod 256 
Encoding Algorithm: 
  1. Input : M ∈ ∑, Δ value 
  2. N=|M|, i.e length of M 
  3. Z=n * bit size, i.e bit size is the number of bits require to                       
 represent each 
4. For i=1 to n 
 Read mi the ith character from M 
           Find R 
           Find Q 
           Representation of R 
5. For I=1 to n 
    Represent R[i] in base Δ 
    Representation of Q 
After processing of the encoding algorithm we got two vectors 
that is reminder vector and Quotient vector. 
Then generate the signature using elliptic curve signature 
algorithm using the generated key pair as discussed above. 
Using A’s private key, A generates the signature for message M         
Following Steps: 

1. Select a unique and unpredictable integer k in the interval 
[1,n-1] 

2. Compute kp = (x1,y1), where x1 is an integer 
3. Compute r = x1 mod n; If r = 0, then go to step 1 
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4. Compute h = H(M), where H is the Secure Hash 
Algorithm (SHA-1) 

5. Compute s = k-1{h + dr} mod n; If s = 0, then go to step1  
6. The signature of A for reminder vector and Quotient 

vector is the integer pair (r,s) 
After this we get reminder vector signature and the Quotient 
vector signature. Then the Entity B decodes the reminder vector 
and Quotient vector using below decoding algorithm. 
 
Decoding Algorithm: 
 

1. Input : Bi-tuple <R,Q>, Δ value 
2. Convert Q from Base 10 to Base B  
3. Let QB=(q1,q2,….qn) be the representation in Base B 
4. Interpret R as a vector of Base Δ number 

  For 1 ≤ i ≤n 

  I=qi× Δ + r i 

Where qi the ith digit of QB,ri the ith element of R. 
5. Mi=I-1(i) 
6. M=(m1,m2,….mn) 

Then the entity B generates signature for reminder vector and 
Quotient vector and compares the entity A and entity B 
signature. If the signatures are equal, both the users are 
authenticated otherwise the user is unauthenticated. 

 
  IV. Results 
For experimental analysis  we implemented our 

proposed work with Java programming language, this hybrid 
approach of authentication and data confidentiality gives more 
security of data while transmission, points can be considered 
which satisfies the elliptic curve equation  and key computation 
parameters can be computed as specified in above algorithm for 
authentication. 

 

                       

 V  CONCLUSION AND FUTURE WORK 
 In our proposed work we implemented a novel 

authentication method in a network using elliptic curve 
signatures with mod encoder. The confidentiality of the message 
is guaranteed by encoding one half, by and large Q,of the 
bittuple, the slip likelihood of disentangling is impressively high 
when either Q or R is obscure. The proposed method too gives a 
lossless pressure that encourages better transmission capacity 
usage and also as the encryption is connected to one portion of 
the encoded message, it reduces the computational complexity. It 
reduces the intrusion of the data remains the strong signature for 
the authentication. 
  We can improve our current research work with improved key 
management protocols for secure generation of key which is used 
to generate quotient and reminder vectors, we can improve the 
complexity of cipher by applying one more level encoding 
technique. 
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Abstract- Industrial applications of glass and ceramic materials have increased manifold due to their relatively low friction, high 

compression strength, high temperature and wear resistance, and excellent chemical inertness, etc. In micro-electromechanical systems 

(MEMS) the use of glass, along with silicon and polymer, has become very popular. However, micro-fabrication of glass is a difficult 

process. The electrochemical discharge machining (ECDM) is now often used as one of the chip less machining solutions for these 

materials. The ECDM, however, is a complex process with multiple controllable parameters and exhibits stochastic nature. The 

mechanism of material removal in the process is yet to be understood well in spite of many theories.  

In this thesis, an attempt has been made to model and simulate material removal while machining through Electro chemical 

discharge machining (ECDM) and correlated the findings with the already obtained experimental values. The computed results from 

the model show good agreement with the trial results.  
. 
Index Terms- ECDM, Micro fabrication, ANSYS, Modeling 
 
 

I. INTRODUCTION 
In his quest for knowledge, man is exploring the universe. This call for state-of-the-art technologies to attain the maximum 

speed, sense the weakest signal, actuate in the shortest time possible, etc. Thus, the quest for knowledge touches upon all the branches 

of science and engineering. Machining is the most basic need in engineering. 

New methodologies and processes need to be invented and researched continuously. Recent trends in product miniaturization 

have grown in automotive technology, space technology, information technology, bio-technology, environmental and medical 

applications, etc. Micromachining and Nano-machining have become the necessity to meet the intriguing challenges of product 

miniaturization. 

Since the very beginning of history, and even prehistory, humanity has invested a lot of effort in developing the skill of 

processing materials. There is no need to present the fundamental importance of the capability of machining in any technology. Any 

new technology requires new machining skills. In the last century, the need for using more and more specialized materials (e.g., 

silicon, composites, or ceramics) greatly increased the already large arsenal of machining technologies. The last century also saw the 

birth of micromachining, in particular micromachining of silicon. At present, a huge variety of micro machining techniques are 

available for silicon. A similar situation exists for electrically conductive materials, where, in particular, electrochemical machining 

(ECM) and electrical discharge machining (EDM) are two very powerful tools available. However, several electrically non-conductive 

materials are also of great interest for many applications. Glass and composite materials are two examples. The technical requirements 

for using glass in micro systems are growing. Medical devices requiring biocompatible materials are only one of many examples. The 

importance of glass is also growing in the field of micro-electromechanical systems (MEMS). The term MEMS refers to a collection 

of micro-sensors and actuators. MEMS emerged in the 1990s with the development of processes for the fabrication of integrated 

circuits. In particular, Pyrex glass is widely used because it can be bonded by anodic bonding (also called field-assisted thermal 
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bonding or electrostatic bonding) to silicon. Glass is widely used due to its transparency, low electrical and thermal conductivity. 

Glass has some very interesting properties such as its chemical resistance or biocompatibility. It is amorphous and can therefore be 

chemically attacked in all directions. As glass is transparent, it is widely used in optical applications or in applications where optical 

visualization of a process is needed. Some promising applications for glass in the MEMS field are micro-accelerometers, micro-

reactors, micro-pumps, and medical devices (e.g., flow sensors or drug delivery devices). A representative example in which glass-to-

silicon bonding is used are bulk micro-machined accelerometers. In this case, glass serves several functions:- 

• provides a seal and the desired damping;   

• can be used as a capacitor when a metal plate is placed on it;  

• can be an overload protection. 

The use of glass is also very common in other sensors than accelerometers using capacitive sensing technology. 

Micromachining of electrically non-conductive brittle hard glass is very difficult. Diamond grinding can provide good 

geometrical accuracy and surface finish, but the machining efficiency is extremely low. Chemical etching is well-established, but its 

large taper angle and low aspect ratio are undesirable. Laser blasting is costly and tends to cause thermal damage on the machined 

surface. Ultrasonic machining is difficult to maintain good surface integrity. Recently, electrochemical discharge machining (ECDM) 

has been used for machining non-conductive glass, which has many applications in Micro-Electro-Mechanical systems (MEMS) and 

microfluidic systems.   

 ECDM has emerged as a promising technology for micromachining glass. In ECDM, as shown in Figure 1.1, tool electrode 

(cathode) and auxiliary electrode (anode) are immersed in an electrolyte solution (typically NaOH). Both electrodes are connected to a 

DC power supply. When the applied voltage is higher than a critical value, bubbles are generated due to electrochemical reactions. 

When the bubbles become sufficiently dense enough, they coalesce into a gas film on the tool electrode. The gas film allows sparking 

between the tool electrode and the electrolyte by isolating the tool from the electrolyte. If the work piece is brought, close to the tool, 

(e.g., 25 μm for glass), material removal will occur. Although the exact material removal mechanism is not well understood, it is 

believed that both thermal erosion and chemical etching contribute to the material removal.    

 
FIGURE 1- Principle Of Electrochemical Discharge Machining. 

   ECDM gravity-feed (constant force between the tool and workpiece) drilling is the most common type of ECDM. Wüthrich et al. 

(2006) characterized the material removal rate (MRR) as a function of drilling depth for micro-hole gravity-feed drilling. Two drilling 

regimes were identified. During the first 200-250 μm of the hole depth, in the discharge regime, discharge effect dominates and 
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drilling speed depends on the number of discharges. As the hole is drilled deeper, the drilling speed becomes as low as a few μm/sand 

nearly independent of applied voltage in the hydrodynamic regime. Maillard et al. (2007) characterized the geometry and surface 

quality of micro-holes drilled in glass. The authors revealed that high machining voltage and high machined depth lead to low 

geometric quality. Therefore, ECDM deep hole drilling with high geometric accuracy and acceptable machining time is rather 

challenging.  

 To improve the machining performance of ECDM, various methods have been presented. Tool rotation and tool vibrationare 

shown to improve geometric accuracy and machining speed in ECDM. Using abrasive tools in ECDM was found to increase 

machining speed by additional abrasive material removal and the spark gap created by abrasives. Conductive particles and ultrasonic 

vibration in electrolyte, offset pulsed voltage power and specifically-designed tool geometry were also reported.    

The objective of this study is to improve both the material removal rate and machining accuracy of ECDM by using micro-

drilling tools. Unlike EDM or ECM, the tool and workpiece can contact in ECDM. Therefore, we expect that using micro-drilling 

tools can provide additional material removal by generating chips. Rotational micro-drilling tools are used in ECDM instead of 

traditional cylindrical electrode, which makes it a hybrid process of micro-drilling and ECDM. The machining performances of 

ECDM drilling with stationary cylindrical tools, with rotational cylindrical tools and with rotational micro-drills are compared. Tool 

rotation rate, a key parameter for this hybrid process, is experimentally studied. Material removal mechanism of ECDM using micro-

drills is investigated using a scanning electron microscope (SEM). 

 

Need for Advanced Machining Process 

Technologically advanced industries like aeronautics, nuclear reactors, automobile etc have been demanding materials like 

high strength temperature resistant (HSTR) alloys having high “strength to weight” ratio. Researches in the area of materials science 

are developing materials having higher strength, hardness, toughness and other diverse properties. This also needs the development of 

improved cutting tool materials so that the productivity is not hampered.  It is a well-established fact that during conventional 

machining process an  increase in hardness of work material results in a decrease in economic cutting speed. It is no longer possible to 

find tool materials which are sufficiently hard  and strong to cut (at economic cutting speeds ) materials like titanium ,stainless steel, 

nimonics and similar other high strength temperature resistant(HSTR)alloys , fiber- reinforced composite , stellites(cobalt based 

alloys), ceramics and difficult to machine alloys. Production of complex shapes in such material by traditional methods is still more 

difficult. Other higher level requirement are better finished, low values of tolerances, higher production rates, complex shapes, 

automated data transmission, miniaturization, etc Making of holes (shallow entry angles, non-circular, micro-sized, large aspect ratio, 

a large no. of small holes in one work piece, contoured holes, holes without burrs, etc) in difficult-to-machine materials is another area 

where appropriate processes are very much in demand. Aforesaid characteristics are commonly required in the products used in 

industries like aerospace, nuclear reactors, missiles, turbines, automobiles, etc. To meet such demands a different machining processes 

(i.e. non-traditional machining processes or more correctly named as advance machining processes) have been developed. 

  

There is a need for machine tools and process which can accurately and easily machine the most difficult- to-machine 

materials to intricate and accurate shapes. The machine tools should be easily adaptable for automation as well. In order to meet this 

challenge, a number of newer material removal processes have now been developed to the level of commercial utilization. These 

newer methods are called unconventional in the sense that conventional tools are not employed for metal cutting. Instead energy in 

direct form is used to remove the material from the workpiece. The range of applications of the newly developed machining process is 

determined by the work material properties like electrical and thermal conductivity, melting temperature, electrochemical equivalent 
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etc. some of these newly developed processes can also machine workpiece in the areas which are inaccessible for conventional 

machining methods. The use of these processes is becoming increasingly unavoidable and popular at the shop floor. 

 Process for Advanced Machining 

Advanced machining processes can be classified into three basic categories, i.e. mechanical machining processes, thermo 

electric machining processes and electrochemical and chemical machining processes. None of these processes is the best under all 

machining situations. Some of them can be used for electrically conductive materials while others can be used for both electrically 

conductive and electrically non conductive materials. Performance of some of these processes is not very good while machining 

materials like aluminum having their distinct characteristic features. Hence, selection of an appropriate machining process for a given 

situation becomes very important. 

 

 

 

 

 

 

1.3 Hybrid 

Processes 

To 

further 

enhance the 

capabilities of 

the machining 

processes, 

two or more 

than two 

machining processes are combined to take advantage of the worthiness of the consistent processes. For example, conventional 

grinding produces good surface finish and low values of tolerances but the machined parts are associated with burrs, heat affected 

zone and residual stresses. However, electrochemically machined components do not have such defects. Hence, a hybrid process 

called electrochemical grinding (ECG) has been developed. In the same way, other hybrid processes like electrochemical spark 

machining (ECSM), electro chemical discharge machining (ECDM) etc have been developed. 

Electro Chemical Discharge Machining (ECDM) 

The electrochemical discharge machining (ECDM) process is a combination of electrochemical machining (ECM) and 

electrical discharge machining (EDM) processes. This process has very good potential in the area of micromachining nonconductive 

hard and brittle materials such as ceramic, glass, quartz and Pyrex. ECDM process involves melting and chemical etching of the work 

piece due to high electrical energy discharged on the tip of the electrode during electrolysis. The literature reveals that combined metal 

removal rate in ECDM can be 5 to 50 times over EDM and ECM with decreased electrode tool wear 2–5. ECDM process requires two 

electrodes. One is the tool electrode, which is used to produce desired machined shape, and the other is the counter electrode or 

auxiliary electrode made as anode. The workpiece and counter electrode (anode) are immersed in an electrolyte solution (typically 

sodium hydroxide or potassium hydroxide). The tool electrode (cathode) is kept 2–3mm dipped in the electrolyte. 

Abrasive jet machining Plasma arc machining Electrochemical machining 

Ultrasonic machining Laser beam machining Chemical machining 

Water jet machining Electron beam machining Bio chemical machining 

Abrasive flow machining Electric discharge 
machining  

Magnetic abrasive finishing Ion beam machining  

Electrochemical and chemical Thermoelectric Mechanical 

CLASSIFICATION OF ADVANCED MACHINING TECHNIQUES 
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Counter electrode or anode is a large size dummy electrode in general, which is kept at a distance of about 25– 50mm away 

from the tool electrode. Electrolysis starts when a voltage is supplied by a direct current (DC) power source between the tool electrode 

and counter electrode. A schematic of the process is shown in Figure 1.1. Surface area of the tool electrode submerged in the 

electrolyte is kept very small compared to counter electrode (anode). This results in high current density at the cathode. Rapid 

production of hydrogen gas bubbles takes place at the cathode due to ohmic heating of the electrolyte solution. Surrounding electrolyte 

insulatesthe immersed tool electrode (blanketing effect) by a gas film due to bubble coalescence as shown in figure 1.2. Gas film plays 

a key role in machining during ECDM. 

 
Figure 2- Bubble diffusion region of ECDM process 

A stable and dense gas film conditions the machining process. A stable gas film can be achieved by either low terminal 

voltage with spark generation or periodic formation of the gas film. An unstable gas film results in fluctuating spark and results in 

non-repeatable machining. Spark action takes place between the tool and the work piece when the current density of the tool exceeds 

the critical value (typically around 1A) and applied voltage also becomes more than the critical voltage (approximate 25V). The 

critical value of current and voltage depends on the geometric shape of the tool point and concentration of the used electrolyte. As the 

work piece lies in close proximity (typically within 20mm) to the tool electrode, material removal takes place by melting and etching 

of the work piece. This material removal process mechanism is known as ECDM. ECDM process has the limitations such as surface 

defects due to localized overheating, which requires a suitable arrangement of intermittent cooling such as pulse power supply. Low 

material removal rate (MRR), low depth of penetration, overcut and taper in the hole are major problems in the ECDM. These may be 

due to lack of flow of electrolyte at tool point during machining. However, these problems can be minimized by a proper design of 

tool point of tool electrode. Tool electrode may be given a suitable movement in order to get better results of machining such as 

rotation. Tools are also vibrated ultrasonically to give linear movement. These tool movements result in reduction of taper, overcut 

and better surface quality of sidewalls. 

 

Tool and its significance 

The tool electrode has a significant role in the machining. The lesser area of the tool cross section is used for achieving higher 

current densities. Tools with pointedends are preferred geometries as they concentrate sparking action at the tool point. This results in 

better machining performances with quality surface of the work piece. The size of the counter electrode is kept as large as possible and 
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material of this electrode must not react with the electrolyte used. The current density being less on counter electrode limits its anodic 

dissolution. Counter electrode should be shaped in such a way that distance between electrodes be constant while machining. A 

circular hollow pipe or ring can be used as anode surrounding the tool electrode. Such type of electrode can maintain a constant inter 

electrode resistance. This resistance should be reduced in order to minimize the time for formation of gas film as much as possible. 

Materials for both electrodes should be properly selected. The tool electrode material should have the following properties: 

 It should be rigid as possible in order to resist bending or misalignment during machining.  The material should be 

chemically inert to the electrolyte used. Materials have excellent corrosion resistance and good wear resistance. 

The electrodes are made of stainless steel or nickel and preferred because these materials have excellent corrosion resistance, 

chemical resistance to electrolytes and minimum tool wear. Tool wear is negligible in ECDM, which occurs due to chemical etching 

and anodic dissolution. The spark activity at the tool tip may be a cause of some tool wear. No significant tool wear was observed and 

has never been quantified. The same tool electrode (stainless steel) can be used frequently. Fabrication of precise shape and size of 

tool electrodes is a difficult task. However, wire electrical discharge grinding (WEDG) is possible solution and an excellent and 

flexible method for micro fabrications of tool electrode. Anodic etching of tungsten is also another method for tool fabrication. 

Physical features of the tool electrode such as geometry; rotation and roughness greatly influence efficiency and accuracy of the 

ECDM process. The surface roughness of the tool is an index of quality of gas film produced during electrolysis. This influences 

thickness, stability of the gas film and power supply requirement for spark action also. Geometry of the cathode tip is a measure of 

dimensional accuracy of the machining structure produced by ECDM. Hence, tool design or configuration is important for ECDM 

process for improving machining efficiency and accuracy.  

 

Tool electrode process parameters 

Process parameters are defined as all those ECDM process variables whose variation affects measurable outputs (process 

responses). A particular type of variation in the physical feature of a tool, which can be observed and whose value influences more or 

less to the machining performance in terms of MRR, surface quality and dimensional accuracy, can be termed as tool electrode 

process parameters. All those process parameters, which cannot be covered in electrical and chemical process parameters, are 

classified as tool electrode process parameters in this article. Following are the different types of tool electrode process parameters: 

 Shape or geometry of tool;  Size or dimensions of tool;  Surface roughness of tool;  Material of tool;  Rotation speed of tool;  

Machining time; Immersion depth of tool. 

The developments of these process parameters are classified into four groups due to the reason that some parameters and their 

impact on machining performance are similar in nature. 

  

Classification of tool electrode process parameters 

Tool electrode process parameters, which are interrelated to each other and similar in physical nature, are classified into one 

group. Shape, size, geometry and dimensions are interrelated features; therefore, these may be considered in one group and termed as 

geometry-based process parameters. Surface roughness of tool materials may vary due to their different crystal structures in spite of 

the same manufacturing process. Hence, surface roughness andmaterial of the tool are combined in one group, which are referred in 

subsequent sections as surface roughness–based process parameter. The motion (rotary or linear motion) of the tool and immersion 

depth of tool are considered in single group and referred as tool motion–based process parameters. The last group is a general group, 

in which all those features of the tool covered, which are not considered in above three groups such as machining time. 
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The ECDM process involves submerging a glass substrate in an alkaline electrolyte, with the introduction of a tool electrode 

and a counter electrode. The tool generally serves as a cathode and is brought into close proximity to the machining site. A DC voltage 

is applied to the cell, and the potential drop across the double layer causes the electrolytic decomposition of water with hydrogen 

evolution at the cathode and oxygen evolution at the anode. As bubbles increase in size the buoyancy force exceeds the adhesive 

force, bubbles detach and a region of high current density is produced to initiate further bubble nucleation. 

Above a critical voltage (around 30 V), the rate of bubble formation exceeds bubble detachment and the bubbles coalesce into a gas 

film, blanketing and insulating the electrode to cause resistive or Joule heating and vaporize neighboring water molecules. The gas 

film is over heated, aiding current transport and resulting in electrical discharges across the gas film with light emission, sparking. The 

discharges in combination with the Joule heating cause a high-level local heating radiating from the tool electrode tip.  

 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 
  
Literature Review 

The survey of past research investigations from different engineers and researchers, in the field of ECDM, have been enlisted 

as follows: 

 

Basak and Ghosh [1] 

He investigated the mechanism of spark generation during Electrochemical Discharge Machining (ECDM) and observed that 

spark discharge took place at the bottom edge of smaller electrode across the gas bubble layers in ECDM process. The authors 

developed a simplified model to predict the characteristics of the material removal rate for varying input parameters with the objective 

of finding the possibility of enhancing the capability of the process. With the help of the model the critical voltage and current 

required to initiate discharge between the electrode and electrolyte were estimated. The authors also observed that when the voltage 

applied across the electrodes increased, the rate of bubble generation also increased. The authors described the electro discharge 

phenomenon as a switching process between the tool (one of the electrodes) and the electrolyte. The authors compared theoretical-

predicted values with the help of mathematical model and showed that the critical voltage increased slightly with tool diameter. 

 

Ghosh [2] 

He discussed the principle and possibilities of Electro chemical Discharge Machining and described that the electric 

discharge was primarily due to switching phenomenon and not to the breakdown of the gas in the blanket. The author explained the 

mechanism of ECDM by ECD phenomenon and suggested that a resistant layer developed around the tool electrode was mostly used 

as cathode and H2 evolved in the form of very fine bubbles. Electrochemical discharge starts only when the applied voltage reaches a 

critical value which depends on the type of electrolyte and its concentration. The author also suggested that blanketing could be a 

major factor in the occurrence of electrochemical discharge as both H2 evolution and vapor production through boiling depend on the 

power only and by proper controlling the location of heat source, the required shape of the work piece could be achieved. From the 

experiment it has been showed that the hemispherical bubbles covered the surface completely. The authors documented that the 

breakdown of insulting layer was analogues to the switching phenomenon and studied the process capability of ECDM process. 

 

Bhattacharyya et al [3] 

Discussed the basic material removal mechanism in the ECDM process for the effective machining of non-conducting 

ceramic materials and carried out investigation on the effects of various process parameters such as the applied voltage; concentration 
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and type of electrolyte; the shape, size and material of the electrodes. The authors stated that the material removal took place due to 

the combined effects of electrochemical (EC) reaction and electrical spark discharge (ESD) action and it was found that two types of 

reactions usually occurred in the system (i) electrochemical reactions at the electrode, e.g. gas evolution, plating, electrode dissolution 

and oxidation, etc.; and (ii) chemical reactions in the bulk of the electrolyte, e.g. chemical combinations, the complex formation or 

precipitation reactions for precipitates and sludges, etc. He showed that the material removal rate increases with increase of the 

applied voltage at different electrolyte concentrations and MRR was not very significant, but at higher voltage (i.e. 80, 85 and 90 

V).The influence of electrolyte concentration was more predominant as the rate of gas bubbles generation increased, resulting in a 

greater amount of spark generation in the sparking zone, which in turn increased MRR. Further the authors observed that at higher 

applied voltage for different electrolyte concentrations, over-cut was higher because of more possible stray sparking at the side wall of 

the tool tip. the tool tip geometry greatly influenced the material removal rate and over-cut criteria in the ECDM system .MRR for 

straight side wall-flat front, taper side wall-flat front and taper side wall-curvature front tool tips were 0.056, 0.154 and 0.248 mg/min, 

respectively. Finally the authors concluded that though the machining rate of ceramic materials was low in the ECDM process but the 

method is more effective for cutting those non-conductive materials considering the capability of machining a complex profile. 

 

Jain et al [4] 

He developed a model for ECSM as a phenomenon similar to that which occurs in arc discharge and evaluated material 

removal rate by finite element method modeling the problem as a 3-D unsteady state heat conduction problem. The authors explained 

that when the two electrodes were of grossly different sizes then beyond a certain value of applied voltage, electric sparks appeared at 

the electrode- electrolyte interface on the smaller electrode and the cell current drops. In this study, material removed per spark was 

computed by multiplying the volume of the melted/softened material by its density and the volume of the softened material/crater was 

computed by generating the isotherms for the temperature equal to and above the softening/melting temperature. The modeling of the 

electrochemical discharge phenomenon were done by proposing a new theory called valve theory which was used to compute material 

removal rate (MRR) and the proposed ‘valve theory’ was capable of satisfactorily modeling the discharge phenomenon in the ECSM 

process. 

 

Kulkarni et al [5] 

He investigated the basic mechanism of material removal in ECDM process through experimental observations of time-

varying current. The material removal mechanism was also explained with the help of SEM photographs of spot hit by a single spark. 

 

 

Chenjun Wei &KaizhouXu& Jun Ni & Adam John Brzezinski &Dejin Hu [6]  

They have investigated a finite element based model for ECDM drilling in discharge regime is presented. Material removal 

subjected to a single spark was simulated using finite element method.a finite element based model of ECDM drilling in discharge 

regime is presented. 

 

McGeough [7] 

He formulated an approximate value of metal removal rate in ECAM, by developing a model of ECM as a component of 

ECAM. The theoretical value of metal removal rate in ECM was calculated and compared with the experimental value of metal 

removal rate in ECAM. The difference between two values of metal removal rate may be attributed to the discharge component in 
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ECAM. It is difficult to give the actual occurrence of ECM and EDM phase in ECAM, the proportion between two must be balanced 

to achieve a desirable machining rate. McGeough, found that the probability of occurrence of ECM and EDM phase simultaneously in 

ECAM was very less. 

 

Doloi B [8] 

He applied Taguchi method to optimize the parametric condition of ECDM. In order to obtain optimal machining 

performance, optimization for higher value of signal /noise ratio was carried out, which provide the maximum value of material 

removal rate and minimum value of radial over-cut. Thorough analysis of these models and the development of few other models are 

required for further understanding of the process. 

He proposed a regression model based on second order response surface to generate the intermediate data of volume of 

material removed on the basis of combined effect of input parameters used in central composite rotatable design (CRRD). 

 

Pankaj Kumar Gupta, AkshayDvivedi, Pradeep Kumar [9] 

They represented phenomenon of material removal as hole overcut (HOC) with the help of ECD from cylindrical tool. 

Investigations were performed for working gap (between tool and work piece) to result minimum HOC. Results revealed reduction in 

HOC at minimum working gap till the tool comes in contact with work piece. The maximum limit of tool work piece gap was 250 μm, 

beyond which no material removal was observed. 

 

C.S. Jawalkar, Apurbba Kumar Sharma, Pradeep Kumar [10] 

They have given a critical review on materials machined by ECDM under the prevailing machining conditions; capability 

indicators of the process are reported. Some results obtained while performing experiments in micro-channeling on soda lime glass 

using ECDM are also presented. In these experiments, Tool Wear (TW) and Material Removal (MR) were studied using design of 

experiments and L–4 orthogonal array. Experimental results showed that the applied voltage was the most influencing parameter in 

both MR and TW studies. Field emission scanning electron microscopy (FESEM) results obtained on the micro channels confirmed 

the presence of micro-cracks, primarily responsible for MR. Chemical etching was also seen along the edges. The Energy dispersive 

spectroscopy (EDS) results were used to detect the elements present in the debris and specimens. 

 

C.S. Jawalkar, Apurbba Kumar Sharma, Pradeep Kumar [11] 

They have carried out detailed parametric study using the standard L9 orthogonal array. Influence of process parameters, 

namely electrolyte concentration, applied voltage, distance between electrodes and time of current flow on response parameter, i.e., 

MR were analyzed. The results showed that NaOH was more efficient as compared to NaNO3. The results on MR showed that all 

parameters were significant and applied voltage was found to be the most influencing parameter (70.14%). Field emission scanning 

electron microscopy (FESEM) and debris analysis were further carried out to study the performance of the ECDM process. 

 

B.C. Schmid, A.N. Finn and J.C. Young [12] 

They have determined the linear thermal expansion from 25 degree centigrade to the “critical” and “softening” temperature 

for 19 soda silica and 90 soda-lime-silica glasses by the interferometer method. 
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III. STUDIES AND FINDINGS 

 
As per above literature review there is no data for modeling and simulation of soda lime glass through ECDM process by 

ANSYS. Hence, same is undertaken in this thesis. 

Consideration with respect to present study of ECDM 

In ECDM process, the work piece is dipped in an electrolyte like NaOH. The tip of the tool-electrode is dipped inside the 

electrolyte by few millimeters and counter electrode of larger size (about a factor of hundred) is placed few tens of millimeters 

(centimeters) inside the electrolyte. When a pulsed voltage or DC power is supplied between electrodes, electrolysis occurs at low 

voltages that result in formation of hydrogen bubbles at tool electrode and oxygen bubbles at the counter electrode. The bubble 

formation increases with the increase in the applied voltage. Beyond a critical voltage, the formation of gas film takes place around the 

tool electrode due to coalescence of the bubbles. The gas film isolates the tool from the electrolyte and builds sufficient electric 

resistance to generate the electrical discharge. If the work piece is placed near the vicinity of the discharge zone, machining does take 

place in the form of thermal erosion and chemical etching. 

 
Figure 3- Schematic diagram of electrochemical discharge machining. 

 

In the present work, a 3D finite-element model has been developed to determine the temperature field developed due to heat 

generated by a spark that leads to MRR. Further, the temperature plots in the zone of influence of single spark and number of sparks 

per unit time were used to estimate MRR. Results of the developed model were compared with experimentally obtained 

In the present work, a 3D finite-element model has been developed to determine the temperature field developed due to heat 

generated by a spark that leads to MRR.    Further, the temperature plots in the zone of influence of single spark and number of sparks 
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per unit time were used to estimate MRR.  Results of the developed model were compared with experimentally obtained values as 

reported by other authors.  

Figure 4- Geometric model with boundary conditions. 

A finite-element model (Figure 3.2) was developed to analyze material removal caused by one spark, which causes heat input 

to the work piece.  The work piece was modeled in 3D with a dimension of 0.6×0.6×0.4.  A bell-shaped partwas considered glued on 

the top surface of the work piece.  This bell-shaped part was assumed to be representing the shape of a spark.  Boundaries b1, b2, b3, 

b4 and b5 were considered insulated thermally since heat transfer cannot occur across these boundaries because the thermal 

conductivity of glass is too low and spark duration is also too short.  The area bg covered by the bottom of the spark on the top surface 

of the work piece, receives heat from the spark.  The remaining portion of the top surface (i.e. b6 - bq) was considered to be thermally 

insulated similar to other boundaries. 

Formulation of the spark region   

The spark region was constructed using the bell curve. The bottom radius of the bell curve was taken as the spark radius 

while the height of the curve was derived by a trial-and-error method.  Five models were constructed with different curve heights 

(0.05, 0.1, 0.15, 0.18, and 0.17 mm) to find out the suitable curve height.  Each trial model was simulated for the same set of working 

conditions. The temperatures at the center of spark on top surface of the work piece were compared with the temperatures reported by 

Bhondwe et al.18. The temperature 17071.1 K (Table 1) was resulted from the fifth model of spark height 0.17 mm and was found to 

be nearer to the temperature (around 17000 K) as given by Bhondwe et al.18.  Hence, the spark height was taken as 0.17 mm for 

further analyses. 

Boundary conditions  

As the work piece is immersed in the electrolyte before the start of the process, the temperature of the whole domain 

ABCDEFGH was assumed to be at room temperature (To).   

Hence, T = To in the work piece domain at t = 0. 
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Boundaries b1, b2, b3, b4 and b5 were considered to be insulated as the temperature gradient across these boundaries is very 

less when compared to incoming heat boundary bq and is almost negligible.  On the boundary b6, the total heat qg, produced by the 

spark was passed to work piece through the area of bq. 

In the present work the Gaussian heat generation distribution was used and accordingly the heat generation calculation expression is 

derived as 

 
Where qg is heat generated V is voltage applied and I is current. For calculating volume of spark region the spark diameter 

was taken as 300 µm, which is based on experimental results reported by Kulkarni et al.  Wüthrich and Fascio25 had reported that the 

duration of spark is in an order of 100 µs when a constant DC power is applied.  Therefore, the constant value of 100 µs was used as 

the spark duration in this model.  

 

Estimation of MRR  

In ECDM, the material removal is primarily caused due to melting and ablation when the discharge takes place across the 

hydrogen gas film generated in the reaction of electrolysis.   

Actually, the gas film generation is a complex phenomenon and is based on the process of randomly generated hydrogen 

bubbles.  However, the analysis of hydrogen gas film becomes challenging because of the problem of locating the nucleation site of 

the hydrogen bubbles over the tool surface; it is a highly stochastic process.  Thus, the material removal calculation is usually carried 

out for single spark to simplify the situation.  Assuming that the distribution of energy is equal among the sparks, the MRR can be 

calculated as the material removed by one spark and total number of sparks per unit time; this assumption is based on the work of 

Bhondweet al.18.  It was also assumed that the discharge occurs only at the tip of the tool and only one spark is generated at a time, 

and sparks occur consecutively at the same location.    

In ECDM, the material removal is related to temperature rise in the work piece due to spark.   

Therefore, the material removal criterion can be taken as;      

  T   > Tm 

This criterion says that the work piece material where the temperature is higher than Tm (melting temperature) is considered removed 

by melting.  

Assumptions for Simulation 

The following assumptions were made with respect to the ECDM process in order to simplify the model and are commonly 

used by various authors:  

1. The properties of work piece material are isotropic and homogeneous.  

2. For each discharge, only one spark is produced at the tip of the tool.  

3 A fraction of total heat of sparking was dissipated into the work piece as the heat zone is   surrounded by electrolyte.   

4. Duration of each spark was assumed to be identical.  

5. Assumed ejection efficiency is of 100%.  

6. Tool wear, drop in electrolyte level due to evaporation of water and chemical consumption were neglected.  

7. Material removal by cavitation effect and deposition due to recast layer on the machined surface were ignored.  

8. Shape of heat distribution is identical for all sparks. 
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Analysis of ECDM process using Ansys APDL software. 

 

The ECDM process on work piece is verified by analyzing the experimentally obtained result with the analyzed result with 

the help of Analysis software Ansys APDL. 

Analysis is done to verify the results achieved by following these set of steps. This analysis comes under the category of 

thermal analysis. 

While performing the thermal analysis of the proposed work, following steps are followed- 

1. Problem Specification- 

The proposed work is verifying the Electro chemical discharge machining. This is achieved by thermal analysis of work piece 

using analysis software APDL version 14.0. The process under consideration is Electro chemical discharge machining (ECDM).  

• Work piece material is Soda lime glass 

• Tool used is stainless steel. 

• Electrolyte used is NaoH. 

 
2. Problem Description- 

This is a transient heat transfer analysis of ECDM process. 

The objective is to track the temperature distribution in the ECDM process, single spark, in the evaporation zone of work 

piece material, which occurs over duration of single spark.  

The ECDM is carried out in rectangular section work piece of soda lime glass, size considered is 0.6mmx 0.3mm 

(sectioned)x0.4mm.  

 
3. Prepare for a Thermal Analysis- 

Just before starting the thermal analysis of the proposed work piece we need to specify preferences that help in analysis.  

To Set Preferences these steps are followed: 

 Click on the Main Menu option shown if figure below. 

 Select Preferences. 

(Check) “Individual discipline(s) to show in the GUI” = Thermal 

[OK], in the following dialogue box 

 

4. Input Geometry- 

In this step, a new model is to be created. The ANSYS main menu for that is shown below. Further following these steps- 

 Click on Preprocessor, 

  Then modeling,  

 Then create,  

 Then select volumes (as we are working on 3D),  

 Then blocks, 

 Finally click dimensions and give suitable values.  

3D model is generated after following these results which is analyzed in AnsysAPDLsoftware. 
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5. Define Materials- 

Next step is to define the material. 

For this following steps are followed in the main menu- 

 Click Preprocessor, 

 Material properties, 

 Material models, 

 Thermal 

 

After this we have to assign suitable values for both the materials, i.e. spark and work piece. 

 For the spark- hydrogen flame is considered/ assumed 

 Work piece is soda lime glass.  

The values assigned are as below in the table:- 

 

ATTRIBUTE SODA LIME HYDROGEN/PLASMA 

DENSITY (kg/mm3) 0.0000217 0.00000000133 

CONDUCTIVITY (w/mm-K) 0.00166 0.00023 

SPECIFIC HEAT (J/kg-K) 670 50000 

MELTING TEMP (K) 1673 - 

  

Table 1- values assigned for the material. 

 

6. Gluing : 

Gluing is required to make contact between two or more bodies. Gluing is done to associate the two bodies so that 

the effect of heat transfer from one to another can be analyzed.  

Steps for gluing are as follows- 

 Click preprocessor, 

 Modeling, 

 Operate,  

 Booleans,  

 Then glue. 

 

7. Generate Mesh 

Now the model is meshed for analysis. Meshing is required to obtain results with greater precision. Meshing is 

dividing the model into nodes and elements for further analysis and obtaining the results. 

            These steps are followed in meshing- 

 Click preprocessor, 

 Meshing, 

 Then Mesh tool. 
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8. Apply Loads 

In this step we apply all the loads and boundary conditions given for ECDM process. 

These steps are followed to apply the loads on the model- 

 Click loads 

 Define load, 

 Apply, 

 Thermal, 

 Then Heat generation. 

 

9. Obtained Solution 

For different values of voltage and current at 2.3 amp different values of heat generation were calculated and are shown 
below in the table. 
 

 

Table 2- Heat generated values for different voltages. 
 
Above values of heat generation were used in the Ansys APDL software for animation and values of MRR are obtained as 
below- 

I. At V=40 V; MRR=0.007642 mm3 

II. At V=45 V;MRR=0.009842 mm3 

III. At V=50 V;MRR=0.016206 mm3 

IV. At V=55 V;MRR=0.008705 mm3 

V. At V=60 V;MRR=0.011219 mm3 

VI. At V=65 V;MRR=0.012969 mm3 

VII. At V=70 V;MRR=0.010848 mm3 

 

10. Review Results 

The animated results of ECDM process for given heat load is given in figures  as given below. These figures shown material removal, 

in case of single spark, for various input heat conditions corresponding to voltage 40 volt, 45 volt, 50 volt, 55 volt, 60 volt, 65 volt and 

70 volts and compared with already published work carried out  by C.S. Jawalkar, Apurbba Kumar Sharma, Pradeep Kumar [11] 

 

 

Voltage Heat generation 

40 19760.42 
45 22230.48 
50 24700.53 
55 27170.58 
60 29640.63 
65 32110.69 
70 34580.74 
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Fig 5- Value of obtained MRR compared with published data 
 

Above data and graph shows there is no significant difference in the data obtained for MR through analysis, in present study, and the 

already published data. 

 

IV. CONCLUSION 
THE FOLLOWING CONCLUSIONS COULD BE MADE- 

1. THE SINGLE SPARK MODEL WAS DEVELOPED AND SIMULATED FOR MRR. 

2. MR IS MAXIMUM AT VOLTAGE, V= 50 VOLTS 

3. MR IS FOUND MINIMUM AT VOLTAGE, V= 40 VOLTS. 

4. SPARK GEOMETRY COULD BE SIMULATED. 

5. SINGLE SPARK VOLUME WAS ESTIMATED TO BE 0.015854 MM3 

6.  NO MAJOR DIFFERENCE OBSERVED BETWEEN PUBLISHED MR VALUES AND VALUES OBTAINED FROM PRESENT 

 ANIMATION AND SIMULATION THROUGH ANSYS-APDL. 
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Abstract- The demand of air conditioning is increasing due to the 
effect of climate change and global warming. If we still rely on 
the conventional electric air conditioning but electricity is 
generated from fossil fuels, the greenhouse gas emission would 
continuously worsen global warming; in turn the demand of air 
conditioning would be further increasing. In subtropical cities, air 
conditioning is a standard provision for buildings. However, air 
conditioning would commonly take up half of building electricity 
consumption. In the present work a portable air conditioning 
system is fabricated taking into account an indoor room. 
 
Index Terms- Portable ac, heat load, performance analysis 
 

I. INTRODUCTION 
ir conditioning is defined as the simultaneous processing of 
temperature, humidity, purification and distribution of air 

current in compliance with the requirement of space needing air 
conditioning. In general, air conditioning which also can be 
known as refrigeration is defined as any process of heat removal. 
To produce the process, it requires energy. Energy is the primary 
and most universal measure of all kinds of work by human 
beings and nature. Energy is a crucial input in the process of 
economic, social and industrial development. Day by day the 
energy consumption is increasing very rapidly. The rate of 
energy consumption is increasing. Supply is depleting resulting 
in inflation and energy shortage. This is called the energy crisis.  
         According to law of conservation of energy ''energy can 
neither be created nor be destroyed but can be transformed from 
one form to another form. Energy can be transported from one 
place to another place.'' Alternative or non-conventional or 
renewable energy resources are very essential to develop for 
future energy requirements. The energy demand increases day by 
day because of increase in population, industrialization and 
transportation etc. 
 
A. Principle of air conditioning 
         The vapour-compression process uses a circulating 
liquid refrigerant as the medium which absorbs and removes heat 
from the space to be cooled and subsequently rejects that heat 
elsewhere. Figure 1 depicts a typical, single-stage vapour-
compression system. All such systems have four 
components:a compressor, a condenser, a thermal expansion 
valve (also called a throttle valve or metering device), and an 
evaporator. Circulating refrigerant enters the compressor in the 
thermodynamic state known as a saturated vapour and is 
compressed to a higher pressure, resulting in a higher 

temperature as well. The hot, compressed vapour is then in the 
thermodynamic state known as a superheated vapour and it is at a 
temperature and pressure at which it can be condensed with 
either cooling water or cooling air. That hot vapour is routed 
through a condenser where it is cooled and condensed into a 
liquid by flowing through a coil or tubes with cool water or cool 
air flowing across the coil or tubes. This is where the circulating 
refrigerant rejects heat from the system and the rejected heat is 
carried away by either the water or the air (whichever may be the 
case). The condensed liquid refrigerant, in the thermodynamic 
state known as a saturated liquid, is next routed through an 
expansion valve where it undergoes an abrupt reduction in 
pressure. That pressure reduction results in the adiabatic flash 
evaporation of a part of the liquid refrigerant. The auto-
refrigeration effect of the adiabatic flash evaporation lowers the 
temperature of the liquid and vapour refrigerant mixture to where 
it is colder than the temperature of the enclosed space to be 
refrigerated. 
         The cold mixture is then routed through the coil or tubes in 
the evaporator. A fan circulates the warm air in the enclosed 
space across the coil or tubes carrying the cold refrigerant liquid 
and vapour mixture. That warm air evaporates the liquid part of 
the cold refrigerant mixture. At the same time, the circulating air 
is cooled and thus lowers the temperature of the enclosed space 
to the desired temperature. The evaporator is where the 
circulating refrigerant absorbs and removes heat which is 
subsequently rejected in the condenser and transferred elsewhere 
by the water or air used in the condenser. To complete 
the refrigeration cycle, the refrigerant vapour from the evaporator 
is again a saturated vapour and is routed back into the 
compressor. 
 

 
Fig 1 Pressure-volume diagram for a typical refrigeration 

cycle 
 
 

A 
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B. Main components of air conditioning system Compressor 
         Compressor is electrically operated can be described as the 
heart of air conditioning system as it pump refrigerant throughout 
the system. The main function of a compressor is to compress 
refrigerant vapour to a high pressure, making it hot for the 
circulation process of the refrigerant. The compressor we are 
using for this project is hermitically reciprocating compressor. In 
hermetic compressors, the motor and the compressor are 
enclosed in the same housing to prevent refrigerant leakage. The 
housing has welded connections for refrigerant inlet and outlet 
and for power input socket. As a result of this, there is virtually 
no possibility of refrigerant leakage from the compressor. 
Hermetic compressors are almost universally used in small 
systems such as domestic refrigerators, water coolers, air 
conditioners etc, where efficiency is not as important as customer 
convenience (due to absence of continuous maintenance). In 
addition to this, the use of hermetic compressors is ideal in 
systems, which use capillary tubes as expansion devices and are 
critically charged systems. 
 
Condenser and Evaporator 
         Condensers and evaporators are basically heat exchangers 
in which the refrigerant undergoes a phase change. Next to 
compressors, proper design and selection of condensers and 
evaporators is very important for satisfactory performance of any 
refrigeration system. Since both condensers and evaporators are 
essentially heat exchangers, they have many things in common as 
far as the design of these components is concerned. However, 
differences exists as far as the heat transfer phenomena is 
concerned. In condensers the refrigerant vapour condenses by 
rejecting heat to an external fluid, which acts as a heat sink. In 
evaporators, the liquid refrigerant evaporates by extracting heat 
from an external fluid (low temperature heat source). The 
external fluid may not undergo phase change, for example if the 
system is used for sensibly cooling water, air or some other fluid. 
There are many refrigeration and air conditioning applications, 
where the external fluid also undergoes phase change. For 
example, in a typical summer air conditioning system, the moist 
air is dehumidified by condensing water vapour and then, 
removing the condensed liquid water. 
 
Expansion Device 
         An expansion device is another basic component of a 
refrigeration system. The basic functions of an expansion device 
used in refrigeration systems are to:  
         1. Reduce pressure from condenser pressure to evaporator  
pressure. 
         2. Regulate the refrigerant flow from the   high-pressure 
liquid line into the evaporator at a rate equal to the evaporation 
rate in the evaporator. 
 
Solar Panel 
         Solar panel refers to a panel designed to absorb the sun's 
rays as a source of energy for generating electricity or 
heating.Solar panel refers either to a photovoltaic module, a solar 
thermal energy panel, or a set of solar photovoltaic (PV) modules 
electrically connected and mounted on a supporting structure. A 
PV module is a packaged, connected assembly of solar cells.  
Solar Photovoltaic panels constitute the solar array of 

a photovoltaic system that generates and supplies solar 
electricity in commercial and residential applications. Electrical 
connections are made in series to achieve a desired output 
voltage and/or in parallel to provide a desired current capability. 
A photovoltaic system typically includes a panel or an array of 
solar modules, a solar inverter, and sometimes 
a battery and/or solar tracker and interconnection wiring. 
 
Charge Controller 
         Charge controllers are sold to consumers as separate 
devices, often in conjunction with solar or wind 
power generators, for uses such as boat, and off-the-grid home 
battery storage systems. In solar applications, charge controllers 
may also be called charge regulator. Some 
charge controllers / charge regulators have additional features, 
such as a low voltage disconnect (LDV), a separate circuit which 
powers down the load when the batteries become overly 
discharged (some battery chemistries are such that over-
discharge can ruin the battery). 
 
Battery 
         An electric battery is a device consisting of two or 
more electrochemical cells that convert stored chemical energy 
into electrical energy. Each cell has a positive terminal, 
or cathode, and a negative terminal, or anode. The terminal 
marked positive is at a higher electrical potential energy than is 
the terminal marked negative. The terminal marked positive is 
the source of electrons that when connected to an external circuit 
will flow and deliver energy to an external device. When a 
battery is connected to an external circuit, electrolytes are able to 
move as ions within, allowing the chemical reactions to be 
completed at the separate terminals and so deliver energy to the 
external circuit. 
 
Inverter 
         A solar inverter, or PV inverter, or Solar converter, 
converts the variable direct current (DC) output of 
a photovoltaic  (PV) solar panel into a utility 
frequency alternating current (AC) that can be fed into a 
commercial electrical grid or used by a local, off-grid electrical 
network. 
         In a photovoltaic system, allowing the use of ordinary AC-
powered equipment. Solar inverters have special functions 
adapted for use with photovoltaic arrays, including maximum 
power point tracking and anti-islanding protection.  
 
DESIGN ANALYSIS 
Heat load calculation 
DOOR  SIDE WALL 
Door side wall =105”x84”/144=61.25 sq. ft. 
Area of door    =36”x82”/144=20.5 sq. ft. 
Total Wall area     =61.25-20.5=47.75 sq. ft. 
Q of door,Q1=U x A x T 
       =0.52x20.5x10=106.6 B.T.U 
Q of door,Q2=U x Ax T 
                      =0.24x40.75x10=97.8 B.T.U 
Total Q of door side wall=Q1+Q2                                                                                           
                                        =106.6+97.8=204.4 B.T.U 
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PLANE WALL 
Area of plane wall (other side)             
=(84”x100”)x2=16800/144=116.66 sq. ft. 
Q of wall=0.24x116.66x10=279.98 B.T.U 
 
WINDOW SIDE WALL 
Area of wall=105”x84”/144=61.25 sq. ft. 
Area of window=39”x58”/144=15.70sq. ft. 
Total area of wall=61.25-15.70=45.55 sq. ft. 
Q of window,Q1=U x A x T 
                            =1.13x15.70x10=177.41B.T.U 
Q of wall,Q2= U x A x T=0.36x45.55x10=163.98B.T.U 
Total Q=177.41+163.98=341.39 B.T.U 
TOTAL HEAT LOAD OF THE ROOM 
                =Door side wall + plane wall + window side wall 
                =204.4+279.9+341.39 
                =825.774 B.T.U 
                =825.774/12000=0.068 BTU per hr. 
For 8 hr. working of A.C =0.068x8 
                                           =0.55 ton 
 

 
Fig 2 Room Layout 

 
B. Selection of Compressor 
         Selection of compressor is based on selection of refrigerant. 
         According to the refrigerant selected the properties of 
compressor from compressor specification chart is taken. Now, 
since every company provides its own specification chart for the 
compressor they manufacture, EMERSON (Chennai) company's 
compressor is selected. 
 

 
Fig 3 Compressor chart according to refrigeration capacity 

 
The specifications of the compressors are:- 
Frequency=50hz 
Piston displacement=5.79 cc/rev 
Capacity (Cooling watt)=465 watt 
Electrical power =245watt 
Running Current required for driving the compressor=1.40A 
Evaporator temperature from the chart=5oC=Te 
Condenser temperature from the chart=54.4oC= Tc 
Refrigeration capacity for Te and Tc is 415 Watts 
 
C. Selection of Refrigerant 
Selection of refrigerant for a particular application is based on 
the following requirements:  
i. Thermodynamic properties  
ii. Environmental and safety properties, and  
iii. Economics  
 
i. Thermodynamic properties 
    NBP = -26.15oC 
     hfg at NBP=222.5 kJ/kg 
     Tcr=101.06oC 
    Cp/Cv = 1.102 
 
ii. Environmental and safety properties 
         a) Ozone Depletion Potential (ODP): According to the 
Montreal protocol, the ODP of refrigerants should be zero, i.e., 
they should be non-ozone depleting substances. 
         b) Global Warming Potential (GWP):Refrigerants should 
have as low a GWP value as possible to minimize the problem of 
global warming. Refrigerants with zero ODP but a high value of 
GWP are likely to be regulated in future.  
iii. Economic properties 
         The refrigerant used should preferably be inexpensive and 
easily available.  
         Refrigerants with zero ODP but a high value of GWP (e.g. 
R134a) are likely to be regulated in future, hence we have 
selected R134a as refrigerant. Hence we selected R134a as 
refrigerant. 
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Table 1 

Selection for the size of condenser, evaporator and expansion 
valve 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Table 2 
System Operating Parameters 

 
 
 
 
 
 
 
 
 
 
 
 

Fabrication of air conditioner 
A. Body of the AC 
1. Base- It is provided with four number of rollers for movement.   
2. Frame- It is a riveted frame, separated into two half segments.  
The lower half contains equipments  

• Compressor 
• Condenser  
• Condenser Blower  

The upper half has components  
• Evaporator 

The Panel Board On Top Consists Of 
• A Temperature Indicator 
• Two Pressure Gauges - High Pressure and Low Pressure  
• Energy Meter 
• Sensor Device  

 
B. Materials used with specifications 
Compressor 
      Refrigerant-R134a 
      Purchased from –Matsuchita Electric Industrial Co. Ltd. 

       Phase –single 
       200/220V   , 50Hz 
       Serial No.-P21L C0003636 
       Made in MALAYSIA 
Condenser 
   Length-45ft 
   Diameter-10mm 
   Fin-110 
       Compactly fixed with in a15×15.5×5 inch 24 SWG GP sheet                                                                                    
metal box.  Along with both sides, fixed with a 20 SWG 
12.5×9×2.5 inch 306SS compact box.  In both SS compact 
boxes, there are 2 numbers of each box, 450mm size copper tube 
brazed with each other for inlet of sub cooling air and outlet of 
condensing air. There is a 15.5×5×2.5 inch condensate water 
drain set fixed at the side of condenser, made by GP sheet, the 
collected water automatically evaporates. 
Strainer- 5/8 diameter copper strainer. It filters the refrigerant, 
for any impurities. 
Capillary tube - diameter-0.050mm 30inch (2 pieces) 
Evaporator- Length- 27.2,Diameter-10mm,Fin-110 
High pressure gauge 0-500psi 
Connector size - ¼ inch 
Low pressure gauge 0-220psi 
 
 
 
 
 
 
 
 
 
                 (a)                                             (b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
            
              (e)                                (f)                         (g) 
 

Fig 4 (a) Compressor (b) Condenser (c) Strainer (d) 
Capillary tube (e) Evaporator (f) High pressure gauge (g) 

Low pressure gauge 
 
Electrical circuit 
       Energy meter:brand- universal; capacity-5-30amp, 240v, 
50hz, 1ph 
Evaporator  blower  set: 
           diameter-2inch 

Parameters R134a 

Ambient Temperature(0c) 35 43 
Suction Pressure (bar) 1.2 to 1.3 2 to 2.2 
Discharge Pressure (bar) 11 to 12 12.7 to13.7 
Return Gas Temperature(oc) 16 21 
Top Shell Temperature(0c) 43 to 60 49 to 71 

R134a Models KCE419HAG 
Condenser Size(inch) 
(length x height) 3/8" 
O.D tube 10-12 FPI 

9 x 9 x 2 Rows 

Condenser fan motor  1/83 HP x 1350 rpm 
Evaporator size   
O.D tube(inch)x 
length(ft) 

5/16  x 30 

Condenser fan 8"dia 
Capillary tube 0.004" x 10 ft x 1NO 

(c) (d) 
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           height-4×2inch(left & right) 
           speed-300rpm,12v dc 
           both side blower section 
Condenser  blower  set: 
             impellor type 
            serial no -82150lp 
            220v ac, 50-60hz 
            made in japan 
Running  capacitor:25-30mfd(micro faraday) 
Remote controlling system: 
company-baba 
universal pcb with remote handset controlling system type. 
Wires and cables clips: 
           length-2m 
           size-2.5mm2, 3core main cable 
           hpl cable limited 
Voltmeter: size-72 x 72mm volt-0-300volt 
Ammeter: Size-72 X 72 Ampere-0-6amp 
 
 
 
 
 
 
 
 
                 (a)                              (b)                            (c) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                (f)                                      (g) 
Fig 5 (a) Energy meter (b) Evaporator blower (c) Condenser 
blower (d) Capacitor (e) Remote controller (f) Voltmeter (g) 

Ammeter 
 
PERFORMANCE ANALYSIS 
From the p-h chart,  
Enthalpies at different points are  
h1=h4=485 kJ/kg  
h2 = 615 kJ/kg  
h3= 660 kJ/kg  
The AC has to develop 0.5 tons of refrigeration.                                  
Qr (refrigerating effect)                                                                                                          
               =h2-h1=615-485=130 kJ/kg  
 mr (mass of refrigerant)  
               =  0.5x3.5  

                    h2-h1  
               =    1.76 = 0.013 kg/sec  
                      130   
Power required to run the compressor  
                 p = 0.013(h3-h2)  
                    = 0.013(660-615)  
                    = 0.585 kW  
Heat rejected to the condenser  
                Qc= mr (h3-h4)  
                    = 0.013(660-485)   
                    = 2.275   
 COP =   h2-h1= 615-485  = 130 = 2.88 
               h3-h2   660-615       45  
 Carnot COP=TL/(TH-TL)  
                       =(5+273)/(54.4-5)  
                        =5.62  

II. CONCLUSION 
       The portable solar air conditioning system is successfully 
designed, fabricated and installed in the room. It is made of 0.5 
tons. The performance analysis calculation is made to investigate 
the cooling capacity of the system and provide an efficient 
minimal power output. Hence regardless of the atmospheric 
temperature the system can provide adequate cooling for the 
room it is designed. 
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Abstract- Cloud computing implies the concept of accessing 
information over the internet as a unit of storage, which enhances 
the accessibility of a variety of services provided. Emergence of 
wireless and remote distribution of services all over the world 
using the technical innovations plays a key role in the global 
Information Technology (IT) boost, unfolding a new era of 
communication technology, where cloud computing provides a 
unique media of controlling and designing enhanced 
improvements in Security issues. The security of the cloud 
storages plays an exceptional role in respect of providing reliable 
services through the cloud. In the aspects of the security; the 
management of data and its control, the confidentiality over the 
information which are stored, the privacy of the users and their 
authentications focus on specific and parallel concentration with 
respect to each other. Moreover, with the enhancement of the 
technology over past decades, the security concerns acquire 
special attention by the users and clients over the internet. 
Depending on that, the Application Program Interface (API) 
security and the Service traffic hijacking have become major 
concerns over the access of cloud computing. Attending on to the 
overall purpose of this study is to address the improvement of 
security features over providing a specialized, reliable and a 
unique service with respect to the security measures. The 
research problem focusing on the arena of furnishing the 
improvements required in the research and the development of 
the required security enhancements concentrating on API 
security and the Service traffic hijacking through the Cloud 
computing services. This research paper analyzes on the 
references over the above addressed issues where the quality of 
the cloud services depends on. The research study examines on 
the major findings of the research, utilizing a specific 
methodology in emphasizing and drawing the necessary attention 
of the specified research problem, interviewing the exact 
procedure for the research requirements. 
 
Index Terms- Cloud Computing, Wireless, Remote, 
Improvements, Communication, Media, Confidentiality, Storage, 
Security, Confidentiality, Authentications, Internet, API, Service 
Traffic Hijack 
 

I. INTRODUCTION 
loud computing contains activities such as the use of social 
networking sites and other forms of   interactive   

computing.   However,   cloud computing is concerned with 
accessing online software applications, data storage and 
processing power. Cloud computing is a way to rise the capacity 

or add capabilities dynamically without investing in new 
structure, training new personnel or certifying new software. It 
extends Information Technology’s existing capabilities. In the 
last few years cloud computing has grown-up from being a 
promising business concept to one of the fast growing fragments 
of the IT industry. Information on individuals and companies are 
positioned in the cloud concerns are beginning to develop about 
how safe an environment it is. In spite of of all the hype 
surrounding the cloud customers are still disinclined to deploy 
their commercial in the cloud. Security issues in cloud computing 
has played a major role in slowing down its acceptance, in fact 
security placed first as the greatest challenge issue of cloud 
computing. 
        From one point of view, could security improve due to 
centralization of data and raised security-focused resources. On 
the other hand, concerns persevere about loss of control over 
certain sensitive data, and the lack of security for stored kernels 
entrusted to cloud providers. 
        The following research papers is based specifically on the 
service traffic hijacking and the API security views of the cloud 
computing architecture where the solutions of the approaches are 
provided through the methodology described in the latter 
chapters. 
 

II. BACKGROUND AND RELATED WORKS 
       Kuyoro S. O et.al in 2011 published a paper with regards to 
the security issues and challenges of the cloud computing 
technology, where they addressed on the delivery models of the 
cloud computing infrastructure explaining the deployment 
models as private, public and hybrid cloud models. Moreover, 
the research team address on the issues categorizing them under 
service models as SaaS (Software as a Service), PaaS (Platform 
as a Service) and IaaS (Infrastructure as a Service). Moving on to 
the challenges described, the major challenges with respect to 
security, costing model,  charging  model,  Service  Level  
Agreement (SLA), cloud interoperability issue are described in 
the point of view of organizations. The research paper does not 
go into a detail view of the issues addressed, but provides the 
view with a few examples. [1] Muhammad  Kazim  and  Shao  
Ying  Zhu  in  2016, followed  a  research  addressing  on  some  
of  the dangerous issues of cloud computing technology. The 
researchers   explain   the   issues   on   the   hardware, 
virtualization,  network,  data  and  service  providers which are 
caused during the implementation of the cloud  computing.  The  
effect  of  cloud  computing components over the users and the 
providers, as well as the solutions that should be taken in order to 

C 
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overcome these issues. The best practices as well as the steps to 
be  followed  by  the  cloud  administration  are  being focused 
when going into more detail. The analysis is based on the top 
security threats for cloud computing presented  by  Cloud  
Security  Alliance  (CSA).  The behavior  of  the  threats  over  
the  cloud,  and  the suggesting aspects of the control over these 
threats are described.  The  following  are  discussed  over  these 
threats, as 
       Data threats including data breaches and data loss, Network 
threats including account or service hi- jacking, and denial of 
service, Cloud environment specific threats including insecure 
interfaces and APIs, Malicious insiders, Abuse of cloud services, 
Insufficient due diligence and Technology vulnerabilities. [2] 
       During the study carried out by Ahmed et. al in 2014 
discussed on the issues related to cloud architecture where the 
team focused on the security issues of cloud computing. The 
form of the cloud architecture on the views of cloud architecture 
and the hierarchical arrangement based on which a cloud is 
perceived in the form of IaaS, PaaS and SaaS from any cloud 
end-user’s viewpoint. Moving forward, the research team 
describes on the authentication of cloud with regards to sensitive 
data stored both at clients’ end as well as in cloud servers. This 
research also describes the different kinds of attacks that can be 
faced by a cloud architecture over the sensitive data, where the 
importance of taking necessary steps to avoid these issues are 
provided. Data segregation and session hijacking are pointed as 
unavoidable threats for the users, which causes Data loss and 
various botnets that place in action to override security measures 
of cloud servers. [3] 
        “Cloud Computing: Security Issues and Research 
Challenges” is a one of research paper describing what cloud 
computing is, the various cloud models and the main security 
risks and issues that are currently present within the cloud 
computing industry. They describe many concepts to short cloud 
computing. But in this research paper they do not talk about the 
API security and the Service traffic hijacking concept [4]. 
        “Security Issues and their Solution in Cloud Computing” is 
written by Prince Jain. Cloud service provider and the cloud 
service consumer should make sure that the cloud is safe enough 
from all the external threats so that the customer does not face 
any problem such as loss of data or data thief. In this research 
paper they list some tips and tricks that cloud security solution. 
There are Verify the access controls, Control the consumer 
access devices, Monitor the Data Access, share demanded 
records and Verify the data deletion. In this research did not 
attention about API security [5]. “SURVEY PAPER ON 
SECURITY IN CLOUD COMPUTING” is one of research paper 
to discuss about cloud computing.  It helps to transfer or storage 
of heavy data easy to be transferred and maintained for usage. In 
latter organizations are known as Cloud Service Providers (CSP) 
but it levies high cost on the users and at the same time it gives 
business to other organizations as well. So, cloud computing is 
fast becoming popular. There are more Security Concerns in 
Cloud Computing with low cost.   In Cloud Computing they use 
different algorithms for different task. but they also no use API 
security or Service traffic hijacking concept [6]. 
       Cloud computing is a complete new technology. It is the 
development of parallel computing, distributed computing grid 
computing, and is the combination and evolution of 

Virtualization, Utility computing, Software-as-a-Service (SaaS), 
Infrastructure-as-a- Service   (IaaS)   and   Platform-as-a-Service   
(PaaS). Cloud is a metaphor to describe web as a space where 
computing has been pre-installed and exist as a service; data, 
operating systems, applications, storage and processing power 
exist on the web ready to be shared. To users, cloud computing is 
a Pay-Per-Use-On- Demand mode that can conveniently access 
shared IT resources through the Internet [7]. 
       Cloud computing has formed the conceptual and 
infrastructural basis for tomorrow’s computing. The global 
computing infrastructure is rapidly moving towards cloud based 
architecture. While it is important to take advantages of could 
base computing by means of deploying it in diversified sectors, 
the security aspects in a cloud based computing environment 
remains at the core of interest. Cloud based services and service 
providers are being evolved which has resulted in a new business 
trend based on cloud technology [8]. 
       Security concerns have given rise to immerging an active 
area of research due to the many security threats that   many   
organizations   have   faced   at   present. 
       Addressing these issues requires getting confidence from 
user for cloud applications and services. In this paper, we have 
cast light over the major security threats of cloud computing 
systems, while introducing the most suitable countermeasures for 
them. We have also cited the aspect to be focused on when 
talking about cloud security.   We have categorized these threats 
according to different viewpoints, providing a useful and little-
known list of threats. After that some effective countermeasures 
are listed and explained [9]. The research explains Cloud 
computing environments are   likely   to   suffer   from   a   
number   of   known vulnerabilities,  enabling  attackers  either  
to  obtain computing  services  for  free  (attack  against  cloud 
providers), steal information from cloud users (attack against 
cloud customers’ data), or penetrate the infrastructure remaining 
in client premises through cloud connections (attack against 
cloud customer infrastructures). Typical examples of these 
attacks today are VoIP free calls, SQL injection, and drive by 
downloads. Cloud networking will not change the fact that 
vulnerabilities will continue to exist and that attackers will 
continue to exploit them. Big IT giants like Google, Amazon, 
and salesforce.com are providing computing facility like storage, 
computation and application by pay as per usage through 
Infrastructure as a Service (IaaS), Platform as a Service (PaaS) 
and Software as a Service (SaaS) cloud service models. Since 
cloud computing supports distributed service oriented 
architecture, multiusers and multi- domain administrative 
infrastructure, it’s more prone to security threats and 
vulnerabilities. Security issues are of more concern to cloud 
service providers who are actually hosting the services. In clouds 
rather than other issues security is the biggest issue. By Securing 
the Saas, PaaS and IaaS security issues indirectly we can secure 
the cloud system [10]. 
       In this research paper describe security has always been the 
main issue for IT executives when it comes to cloud adoption. In 
two surveys carried out by IDC in 2008 and 2009 respectively, 
security came top on the list. 
       Cloud computing is an agglomeration of technologies, 
operating systems, storage, networking, virtualization, each 
fraught with inherent security issues. For example, browser based 
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attacks, denial of service attacks and network intrusion become 
carry over risks into cloud computing. There are potentials for a 
new wave of large-scale attacks via the virtualization platform. 
Chow et al. Research paper described the “Fear of the Cloud” by 
categorizing security concerns into three traditional concerns, 
availability and third party data control. Research firm Gartner 
posited seven security risks ranging from data location and 
segregation to recovery and long-term viability. The European 
Network and Information Security Agency also published a list 
of 35 issues in cloud computing in 4 categories. Organizations 
such as ISACA and Cloud Security Alliance publish guidelines 
and best practices to mitigate the security issues in the cloud 
Cheap data and data analysis [11]. 
       D. Mukhopadhyay, G. Sonawane, research paper expresses 
that Cloud computing allows consumers and corporate structures 
to use all the applications by the cloud without the extra effort of 
installation and also offers to access personal files from any 
computer with Internet access. According to the paper, 
technology offers access to a huge number of sophisticated super 
computers and their resulting processing power, connected at 
numerous locations around the world, thus contribution speed in 
the tens of trillions of computations per second. This paper 
solves the problem of most of the threats that data stored in the 
cloud faces. AES (Advanced Encryption Standard) is one of the 
most secure encryption algorithms and not many attacks are 
effective on data which is encrypted using AES. This framework 
also suggests the use of login id and password to confirm 
authentic and authorized access to a user’s data [12]. 
       Cloud computing is a trendy technology that captured all 
around world. Day by day cloud applications becoming more and 
more popular. With the evolution of technology, security issue is 
the main problem for cloud based technologies. Encrypting and 
adding security passwords to a cloud system is a common 
solution for this. According to S.Sharma and A.Chugh they 
proposed an encrypted file system to overcome this problem on 
cloud storages. Since cloud storage is only one area of cloud 
computing, encrypted file system does not satisfy all security 
risks. Session hijacking attacks can gain access to cloud systems. 
Creating back door access to a cloud system can be very 
dangerous since all the data and files stored in these systems. If 
something happen to data it will be a big issue. This research 
suggests ways to avoid data modifying [13]. 
       S. Khan, R. Tuteja focuse on the Benefits of cloud storage 
by access anyplace, anyhow, anytime, scalability, resilience, cost 
efficiency, and high reliability of the data. The proposed work 
plan is to eliminate the concerns regarding data privacy using 
cryptographic algorithms to increase the security in cloud as per 
different perspective of cloud customers. From this paper to 
encrypt data at cloud storage both symmetric-key and 
asymmetric-key algorithms used. This research provides a shared 
pool of properties, including data storage space, networks, 
computer processing power, and specialized corporate and user 
applications [14]. 
 

III. OUR APPROACH 
       Account capturing is done by the stolen certifications of the 
bona fide client. Utilizing the accreditations the programmer can 
get to delicate information and control information according to 

his similarity. Administration movement capturing includes in 
programmer listening stealthily on exercises, controlling 
information, getting to information and returning adulterated 
information. There are three states where the security break can 
be happened. 1. Transmission of delicate information to the 
cloud server. 2. Transmission of delicate information from cloud 
server to the customer's PC. 3. The capacity of delicate 
information of the customer's on the cloud servers which are 
remote and not claimed by the customer. Fig 1, demonstrates 
how the administration activity commandeering is happened. 
 

 
       In fig 01, the left most side picture is the place the bona fide 
client enters the certifications to sign into the cloud server. This 
is the place the gatecrasher hacks and recover or listen stealthily 
on the exercises and uses the delicate information. Security is the 
most crucial part of the distributed computing innovation. As this 
current model's methodology delicate information can be put 
away on both customer and in addition cloud server sides. This is 
the reason character administration and validation are vital in 
distributed computing. 
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       Fig 02, clarifies the way toward verifying the client by the 
cloud administration supplier and in addition the coordinated 
effort between an outsider verification administration supplier to 
fortify the security in the cloud base. Zones of business to 
individual life can be demolished by the programmers controlling 
or recovering touchy data put away on cloud. There are genuine 
occurrences where photos of individual's life occasions were 
distributed to the web subsequent to hacking  into  their  own  
cloud  account  by  ruffians. 
       Assailant utilizes the stolen account information to lead 
unapproved exercises. One example is the place an assailant uses 
a stolen accreditations to go about as the certified record 
proprietor. Organization honesty and notorieties can be 
obliterated. Private information can be spilled or controlled along 
these lines producing huge expense to ventures or their 
customers. B. Counteractive action of Service Traffic Hijacking 
There are couple of contrasting options to be utilized to avoid 
administration movement commandeering. Watching client 
conduct can distinguish suspicious exercises. Cloud client's 
typical conduct stays as the same with the time. Proactively 
observing client conduct identify strange occasions, for example, 
downloading gigantic measure of information in a brief 
timeframe. Some cloud administration suppliers utilize this 
method. Hindering the record for a timeframe when suspicious 
movement happens helps the honest to goodness client to spare 
his delicate information. Executing a two component 
confirmation facilitate the security rupture which the cloud 
innovation as of now experience. Robber needs two verifications 
to enter into the client data. One confirmation won't fulfill the 
necessities to enter along these lines thusly programmer would 
not have the capacity to infiltrate the framework and control 
touchy information. Denying the sharing of the qualifications 
amongst client and the administration shuts the way to robbers on 
taking the record certifications. This is the place thief can 
without much of a stretch get to and recover the qualifications. 
Understanding cloud supplier administration polices and 
administration level assertions can decrease the dangers. At the 
agreement level before consenting to the arrangement the 
purchaser ought to look for fulfilling necessities to guarantee the 
delicate information is at a protected spot. To do as such a few 
suggestions ought to be taken after. Check the security standard 
of the administration supplier and your capacity to review their 
consistence. The buyer ought to have the privilege to evacuate 
information which is been put away and the privilege to get them 
back at whatever point sought. The privilege to stop the 
administration and evacuate all the data for all time ought to be 
done on account of the client and at whatever point there is a 
security rupture client ought to know how the data is ensured and 
in addition the solutions for disappointment 
 

IV. ENCRYPTION IN CLOUD COMPUTING 
       Encryption Process Nowadays, distributed computing acts an 
imperative part in current IT innovation. As it moves forwards, 
there are such a large number of security difficulties and dangers 
in distributed computing. As an answer for this cloud information 
encryption instrument is presented. In cloud encryption client's 
information in cloud administration changed over into figure 
content. Numerous associations on the planet, which as of now 

Fundamental insurance likewise consider about executing 
encryption arrangements. There are sure strides of procedure of 
information encryption .The information go through a numerical 
equation called calculation which changes over it into scrambled 
information called figure content. Embody the message with key 
make a key by these calculations .There are two sorts of 
encryption and they are hilter kilter and symmetric. Firstly we 
discuss hilter kilter encryption. There are two numerically related 
keys which are utilized. Out in the open key (awry) encryption: 
one to encode the message and the other to unscramble it. These 
two keys consolidate to shape a key pair both information 
encryption and gatherings of the imparting personalities approval 
and is measured more ensured than symmetric encryption which 
is conveyed by hilter kilter encryption yet is computationally 
slower. Significant parts of an open key are Plaintext: instant 
message connected by to a calculation, Encryption calculation: 
performs experimental procedures to way substitutions and 
changes to the plaintext; Private and Public key: pair of keys 
where one is utilized for decoding and the other for encryption; 
Cipher content: by utilizing the calculation to the plaintext 
message utilizing key mixed or encoded message delivered, 
Decryption Algorithm: this calculation creates the walking key 
and the figure content to create the plaintext. 
       These are the means of unbalanced information encryption 
process: utilizing numerical created code equation encryption 
starts by changing over the content to a pre-hash code; Using the 
senders private key this pre-hash code is encoded by the product; 
Using the calculation utilized by the product private key would 
be created; The scrambled message and the pre-hash code are 
scrambled again utilizing the senders private key; Then to 
recover people in general key of the individual this data is 
expected for sender of the message. 
       The sender encodes the mystery key with the beneficiary's 
open key, hence just the collector can unscramble it utilizing the 
private key, in this way finishing up the encryption procedure. 
Private Key encryption additionally said to as universal or single- 
key encryption is lay on mystery key that is shared by both 
conveying gatherings to share a typical key it enquires all 
gatherings that are imparting the appropriation party utilizes the 
mystery key as offer of the investigative procedure to encode (or 
encipher) plain content to figure content. The same mystery key 
uses the getting party to unscramble (or decode) the figure 
content to plain content. 

 
Fig. 03. –Encryption Process 

 
       Fig 03, portrays the procedure of the encryption where the 
sub forms makes the figure content and how the key is being 
utilized. It is required that the sender and collector have an 
approach to trade mystery keys in a protected way when utilizing 
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this type of encryption. Interchanges will be shaky in the event 
that somebody knows the mystery key and can    make sense of 
the calculation. There is additionally the requirement for a solid 
encryption calculation. They would be not able decide the 
encryption calculation, method for this is if somebody somehow 
happened to have a figure content. Cryptanalysis is a technique 
for assault that assaults the components of the calculation to 
diminish whichever a particular plaintext or the key utilized. 
Savage power is generally as it passes on; utilizing a technique to 
locate each comprehensible blends lastly choose the plaintext 
message one would then have the capacity to image out the 
plaintext for entire past and up and coming correspondences that 
keep on using this traded off setup. There are such a variety of 
points of interest in encryption. As one of a noteworthy favorable 
position can take that encryption ensure the cloud information 
totally. In the wake of encoding the information it is extremely 
hard to decipher the data. Furthermore gives the security to the 
scrambled information amid transmission. This additionally can 
take as one of a noteworthy preferred standpoint in information 
encryption. Encryption backings to achieve secure multi-tenure 
in the cloud. Encryption key administrations maintain a strategic 
distance from administration suppliers from getting to and 
controlling client information. 
       At the point when the administration suppliers have both 
customer's encoded data and scrambled keys, they will ready to 
access to information. To stay away from this issue, gives client's 
own encoded keys. Encryption permits clients to secure their 
remote workplaces. In spite of the fact that there is having such a 
large number of favorable circumstances in cloud information 
encryption there are a few detriments as well. The fundamental 
essential reason for encoding information is that somebody can 
decode it when it required. The scrambled keys are the most 
fundamental thing in encryption. On the off chance that client 
lose these keys,  it  will  take  uncountable  time  to  get  to  their 
information. In spite of the fact that with utilizing information 
encryption can supply more security to cloud information, some 
of programmers and hoodlums will ready to get to the cloud 
information. Accordingly as an answer for this issue can utilize a 
solid username and a solid secret word for decoding process. 
Furthermore can scramble the information more than one time. 
This will make more troublesome for programmers to access to 
the encoded cloud information. Rupture of the information 
likewise a noteworthy issue in distributed computing. With 
regards to information encryption rupture of information 
additionally can be happen. The greater part of associations must 
be all the more particularly worry about this. As an answer for 
this can utilize propelled equality checking system to check 
information while in encryption, transmission and unscrambling. 
B. Proposed Encryption Method to Increase Security Current 
encryption strategies could diminish the security risk yet have 
not totally expelled the issue. To build the viability of the 
encryption another methodology can be utilized. Fig 04, passes 
on the way toward utilizing a symmetric encryption key as a part 
of distributed computing foundation. Customer will have two 
keys which the key one will be utilized to encode the symmetric 
key and the second key will be utilized to decode the symmetric 
key. Scrambling the encoded message and decoding the content 
will be finished by the above made symmetric key. 

 
 

Fig.04. –Proposed Encryption Method 
 
 

V. CONCLUSION 
       This paper portrays the procedure of encryption too the 
procedure of administration movement capturing. In view of the 
discoveries and talked about distributed computing is turning into 
a developing innovation which contribute people to the 
administration level in different area with enormous measure of 
focal points rupture of security in cloud framework makes the 
client reevaluate of utilizing the cloud innovation. One burden of 
the foundation is administration activity commandeering where 
the accreditations of the client is stolen and touchy information is 
controlled and utilized by a robber. Executing a two variable 
confirmation    and    watching    client    conduct    to distinguish 
malignant exercises can facilitate the security dangers. 
Restricting the sharing of client accreditations and 
comprehension administration lawful understanding can help 
business at whatever point there is a security rupture. Utilizing 
encryption techniques to scramble the client information makes it 
harder to unscramble for private key is with the authentic client 
and it is not distributed. Different encryption strategies can be 
utilized to expand the security in cloud base in light of the 
present necessities and even outsider confirmation server can be 
utilized. By utilizing two keys to encode and decode the 
symmetric key expanded security status can be accomplished. 
Symmetric key can be utilized to scramble and decode the data 
hence the programmer needs more than one key to recover data. 
 

VI. FUTURE WORK 
       The principle disadvantage of the encryption procedure is 
the unpredictability of the calculation and in addition the 
procedure of usage. Data ought to be decode and encode in 
matter of seconds accordingly expanding the quantity of key 
should be streamlined well to build the proficiency. Anticipation 
of seizing ought to likewise be a duty of the cloud client also. 
There should be more strides done by the cloud client to 
counteract programmers acquiring the certifications which we 
didn't talked about in this paper. 
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Abstract- Cross-border tourism is a significant element of any country’s tourism industry. This is especially in the 
developing countries where tourism is a valued source of hard international foreign currency. Throughout the world, 
domestic tourism is bigger than international tourism. Trans-border tourist traffic in East Africa draws from the 
regional and international markets. Whereas the majority of regional travelers may not necessarily generate the 
much desired hard international currencies, their large numbers make them an integral part of local economic 
activities. An understanding of trans-border traffic flow within the East African Community is necessary for 
explaining trans-border tourism. The main objective of this study is to analyze trans-border tourist traffic at Gatuna 
border town. 
        The study adopted a descriptive research design which involved use of both primary and secondary methods of 
data collection. Self administered structured questionnaires were used to collect primary data. Convenient sampling 
which is a non-probability sampling technique was used to recruit a sample size of 44 tour operators. Data was 
analyzed using the Statistical Package for the Social Sciences (SPSS) based on cross tabulation analysis. It was 
found that; dissimilar travel requirements hamper trans-border tourist traffic, multilateral travel agreements ease 
trans-border travel, volatile exchange rates reduce trans-border tourist traffic, and uncertain exchange rates hinder 
sustainable trans-border tourist traffic. Moreover, trans-border tourist traffic is depressed by lack of inter-modality 
and poor interconnectivity at Gatuna border. However, interoperability of tour operators could promote trans-border 
tourist traffic. Therefore, travel requirements and exchange rates influence trans-border tourist traffic at Gatuna 
border. In addition, there is a relationship between exchange rates and trans-border tourist traffic. It was 
recommended that; travel requirements within the East African Community (EAC) should be standardised, 
multilateral travel agreements should be made, establishment of a common currency and exchange rates, and also 
research should be conducted on possibility of having various modes of transport at Gatuna border. Moreover, tour 
operators should be allowed to operate freely within EAC, while transport infrastructure and cross-border services 
should be increased in number, capacity and quality. 
 
Index Terms- Regional integration, Tourism, and Trans-border tourist traffic flows. 
 

I. INTRODUCTION 
        Tourism is the temporary movement of persons to destinations outside their normal home and workplace for 
leisure, business and other purposes, the activities undertaken during the stay and the facilities created to cater for 
the needs of tourists (WTO 1989). The World Tourism Organization, also defines tourism as the activities of persons 
travelling to and staying in places outside their usual environment for not more than one consecutive year for leisure, 
business and other purposes not related to the exercise of an activity remunerated from within the place visited 
(WTO, 2004). Therefore, the term Tourism refers to the phenomena and relationships arising from the travel and 
stay of people away from their normal home environments for a variety of purposes.  
        As tourists move from the tourist generating region to the tourist destination, they make several border 
crossings in their journey. The border crossings made can be within a country/national such as County borders, 
district borders, and provincial borders among others. The border crossings can also be international, where tourists 
have to travel across one country to another country. Regional trans-border tourist traffic flows can therefore be 
defined as movement of tourists from one country to adjacent country and usually on the same continent. The trans-
border tourist traffic flows are influenced by various factors resulting to both positive and negative effects. 
Therefore, a careful examination of these factors is necessary for existence of sustainable trans-border tourist traffic. 
        The East African region covers an area of 1.8 million square kilometers with a combined population of about 
132 million (July 2009 est.) and has significant natural resources. Tanzania has had a relatively peaceful history 
since achieving independence, in contrast to the wars and civil strife that have occurred in Kenya, Rwanda, Burundi, 
and Uganda. Today, East Africa seeks to maintain stability and prosperity in the midst of conflicts in the D.R. 
Congo, the Horn of Africa, and southern Sudan. The most prevalent languages of East Africa are Swahili, English, 
Kirundi and Kinyarwanda, although French is also common especially in Burundi and Rwanda. 
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        Over the years, it has been difficult for people within East African Community to move freely and conduct their 
businesses in the member countries. This has been partly due to the fear by some member countries that they will be 
disadvantaged by opening up their borders. Thus, this resulted to countries imposing impediments such as high visa 
charges, long process in acquiring travel documents, stringent policies on the way business is conducted among 
others. 
        However, there has been renewed spirit among the member states in promoting the integration process. This is 
where efforts have been put in place in ensuring that policies and views of East African community are more 
harmonized into one. These efforts have led to formation of East African Common Market Protocol, an expansion of 
the bloc's existing customs union that entered into effect in 2005. The protocol aim is to enhance the free movement 
of labour, capital, goods and services within the EAC. Member states are required to change their national laws to 
allow the full implementation of some aspects of the Common Market such as immigration and customs. Kenya 
expects that its citizens will begin to enjoy fully freedom of movement in the EAC. This has been well embraced 
with Kenya, Rwanda and Burundi having already agreed to waive work permit fees for EAC citizens. 
        Although Kenya is the only country in East African Community where adults have identity cards, efforts are 
being made to introduce "third generation" ID cards in East African Community. This will improve free movement 
of people in the EAC. These cards will identify the holder as a dual citizen of their home country and of East Africa. 
There are also efforts towards having an East African Single Tourist Visa. If approved, the visa will be valid for all 
East African Community member states. Under the proposal for the visa, any new East African single visa could be 
issued by any member states embassy. The common visa proposal is to accelerate promotion of the region as a 
single tourist destination and ease movements within the region. Thus, tourists could apply for one country's entry 
visa which would then be applicable in all regional member states as a single entry requirement. 
        The East African passport has also been introduced as a travel document to ease border crossing for East 
Africans. It is valid for travel within the EAC countries only and will entitle the holder to a multi entry stay. Other 
measures meant to ease border crossing for East Africans include the issuance of interstate passes, a single 
immigration Departure/Entry card among others. Thus, with these efforts of liberalizing movement within EAC 
being in place, it is hoped that the movement of tourists within the region will also be eased. 
 
1.2 STUDY AREA 
        This research was carried out in the Gatuna border town. Gatuna is a border town with part of it in Rwanda and 
the other part in Uganda. The border post is open 24 hours. The Rwandan part of the Gatuna town is found in 
Gicumbi District, Northern Province. It is around 86.6 kilometers from Kigali, Rwanda. Gatuna's economy is 
heavily dependent on tourist and the local businessmen. The town is perfect as a rest stop or for restocking supplies. 
Kampala is 427 kilometers from Gatuna. Gatuna's longitude is S 1.4356" and longitude E 30.0189". The Rwandan 
side of the town has a population of 36,401 (2012 census). (Wikipedia) 
 
1.3 STATEMENT OF THE RESEARCH PROBLEM 
        According to van Ginkel & van Langenhove (2003), regional integration refers to the process by which states 
within a particular region increase their level of interaction with regard to economic, security, political, and also 
social and cultural issues. This is where the states within a region join to form a large whole. However, the degree of 
integration depends upon the willingness and commitment of independent sovereign states to share their 
sovereignty. 
        With East African countries (Burundi, Kenya, Rwanda, Tanzania and Uganda) joining together to form a 
regional block, much of the benefits of regional integration are anticipated by the member countries. However, 
challenges still remain within the regional tourism industry. This is where tourism stakeholders such as tour 
operators and travel agents complain of difficulties in transferring tourists from one East African country to another. 
Despite this, these challenges remain not clearly stated. There is also lack of clarity on which factors may be 
affecting the trans-border tourist traffic flows within the East African Community. Moreover, there remains 
inadequate information on to what extent will the regional integration of East African countries be a solution to 
challenges facing trans-border tourist traffic flow. Thus, this study seeks to uncover these aspects in contribution to 
regional integration efforts. 
 
1.4 OBJECTIVES 
The specific objectives were: 

1. To determine the influence of travel requirements on trans-border tourist traffic flows at Gatuna border 
town. 
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2. To examine the relationship between exchange rates and trans-border tourist traffic at Gatuna border town. 
3. To analyze the influence of means of transportation on trans-border tourist traffic flows at Gatuna border 

town. 
 
1.8 CONCEPTUAL FRAMEWORK 
Figure 1: A cause effect model of sustainable regional Trans-border tourist traffic. 
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        Trans-border tourist traffic flow is the movement of tourists across country borders which are adjacent to each 
other and usually within the same continent. The cross border tourism and thus the trans-border tourist traffic flows 
are influenced by various factors. Such as; travel requirements, exchange rates, and means of transport among 
others. For there to be a sustainable trans-border tourist traffic flow, a careful management of these factors is 
required. This is where, if these factors are favorable to cross border travel, the trans-border tourist traffic flow is 
sustained. This results to boom in tourism industry and thus its development. This is usually promoted by regional 
integration and co-operation of countries which results to harmonization of travel requirement and thus increased 
competitiveness of the region. 
        If these factors are unfavorable to cross border tourism, they result to negative effects to tourism industry. 
Thus, increased challenges such as; border delays, increased travelling costs among others. This leads to 
dissatisfaction of tourists and thus loss of competitiveness of the region as a tourist destination. 
        Therefore, a careful examination of these factors is necessarily since they lead to positive or negative effects to 
tourism industry. As a result of this, they affect the sustainability of the trans-border tourist traffic flow. 
 

II. LITERATURE REVIEW 
        This chapter entails related literature in the study from other researches done by individuals and bodies of 
knowledge, reviews, journals, and editorials. The chapter is organized into the following topics; introduction, 
theoretical review and critical review. 
 
2.1THEORETICAL REVIEW 
2.1.1Travel requirements and Trans-border travel 
        In recent decades the economic integration of countries has intensified considerably. Large increases in 
international trade, foreign investment, information exchange and communication, diffusion of technologies, and a 
growing cross-border movement of people are the main forces of this globalization. Of course the world has 
experienced earlier waves of globalization, but with respect to people movement there is a big difference. During the 
previous era of globalization of the late 19th century, visas and work permits were not required for most movements 
of people between countries and for the employment of foreigners (Ng & Whalley, 2005). 
        In contrast, the present era coincides with persistent control of international movements. While mobility of the 
highly skilled and within economically integrated areas is facilitated, countries try to keep out what are considered 
to be undesirable immigrants, given perceived negative economic and social impacts, and, more recently, given 
growing security concerns. It can be argued that, prior to 1913, the relatively high costs of travel and communication 
acted as natural barriers to the movement of people. As these barriers have diminished over time, increased 
regulation has attempted to strengthen sovereignty and reduce the perceived costs of a large influx of foreigners on 
host populations. However, barriers to international migration tend to be much higher than barriers to trade. Since 
the 1960s, the increase in the worldwide ratio of immigrants to population has been relatively modest (not 
withstanding a large increase in the number of immigrants in some countries), while the ratio of imports to GDP has 
doubled (Hatton, 2007). 
        The EU represents a unique agreement, which covers many different economies, cultures, and languages. It 
seeks to preserve diversity, while also working to promote unity. The Treaty of Amsterdam on the EU came into 
force in May 1999 with the key ambition of maintaining and developing a multi-country area of freedom, security 
and justice; a region which promotes and assures the free movement of persons; and introduces appropriate methods 
to control borders, the entry of asylum seekers, and immigration (European Commission, 2006). The EU has 
resulted in relatively unrestricted movement of capital, goods, and services. 
        However, despite progress with respect to people movement, there remains a long way to go before this can be 
regarded as completely free among all EU member states. It was originally planned that only skilled workers would 
be able to move freely within the EU. However, due to political and social pressures, this has been extended to all 
categories of citizens (European Commission, 2006). 
        On the other hand, the NAFTA has been in force since 1994. Covering only Canada, the United States, and 
Mexico, it is much smaller than the EU in terms of membership. NAFTA is also much less ambitious than the EU in 
terms of cross-border people movement; however, it does include provisions for the temporary movement of 
business persons across each of the borders. NAFTA defines temporary entry as entry without wanting to establish 
permanent residence and the period of stay should have a „reasonable finite end‟ (DFAIT, 2006). 
        The absence of multilateral agreements between countries for dealing with visa and work permit issues in the 
global economy has led to some trade agreements dealing with the movement of people explicitly. Banda & 
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Whalley (2005) noted that the platform provided by a wide ranging trade and economic partnership agreement 
facilitates visa and work permits issues being included in the negotiations. But, the diversity of both outcome and 
approaches makes the emergence of later common disciplines from these agreements that much more difficult. 
One of the present trends in the globalized world is a growing competitiveness among regions and the formation of 
strategic trans-border partnerships; for instance the Governors of the United 
        States-Mexico border region renewed their intent to build a common regional vision and project that will foster 
the process of integration and will strengthen the competitive positioning of the joint border region. 
 
2.1.2Exchange rates and Trans-border tourist traffic flows 
        There are numbers of factors affecting international tourism demand, including exchange rate, higher real 
incomes, the greater availability of cheap package tours, the unreliability of the weather and transportation cost 
(Lim, 2004). However, the decision on where to go for international tourists would be directly influenced by the 
exchange rate between mother country and the destination. Based on UNWTO‟s (2005) report, the exchange rate is 
a major factor in overall traffic distribution. Patsouratis et al. (2005) find that the exchange rate is the main 
determinant of Greece's tourism demand. This is also the result obtained by Eilat & Einav (2004) using a panel data 
approach, and by Rose (2000) for the case study of Balearic Islands. Thus, the exchange rate is essential to 
international tourism and even could be treated as a promoting policy for tourism. To deserve to be mentioned an 
issue that has been neglected within recent researches on tourism demand concern only on the measurement of the 
price competitiveness of different countries. 
        However, this strong conclusion rests on a number of simplifying assumptions. First, it is assumed that there 
are no hedging possibilities either through the forward exchange market or through offsetting transactions. For 
advanced economies where there are well developed forward markets, specific transactions can be easily hedged, 
thus reducing exposure to unforeseen movements in exchange rates. But it needs to be recognized that such markets 
do not exist for the currencies of most developing countries. Moreover, even in advanced economies the decision to 
continue to export or import would appear to reflect a series of transactions over time where both the amount of 
foreign currency receipts and payments, as well are the forward rate, are not known with certainty. Moreover, there 
are numerous possibilities for reducing exposure to the risk of adverse exchange rate fluctuations other than forward 
currency markets. The key point is that for a multinational firm engaged in a wide variety of trade and financial 
transactions across a large number of countries, there are manifold opportunities to exploit offsetting movements in 
currencies and other variables. For example, there is a clear tendency for exchange rates to adjust to differences in 
inflation rates, and recent evidence suggests that such adjustment may be quicker than indicated by earlier studies. 
Thus, if exports are priced in a foreign currency that is depreciating, the loss to the exporter from the declining 
exchange rate is at least partly offset by the higher foreign-currency export price (Crump, 2007). In a similar vein, as 
noted by Clark (2004), to the extent that an exporter imports intermediate inputs from a country whose currency is 
depreciating, there will be some offset to declining export revenue in the form of lower input costs. In addition, 
when a firm trades with a large number of countries, the tendency for some exchange rates to move in offsetting 
directions will provide a degree of protection to its overall exposure to currency risk. 
        More recent panel data studies have tended to find evidence of negative impact of exchange rate volatility on 
bilateral trade. Dell‟Ariccia (1999) notes that unobservable cross-sectional specific effects which may have impact 
on the trade flows - such as cross-country structural and policy differences – can be accounted for either via fixed 
effects or random effects specification. Using fixed effects, Dell‟Ariccia (1999) estimates the impact of exchange 
rate volatility on the bilateral trade of 15 EU member states plus Switzerland over the 20 years, from 1975 to 1994, 
and finds that exchange rate volatility has a small but significant negative impact on trade; eliminating exchange rate 
volatility to zero in 1994 would have increased trade by 3 to 4 per cent. 
        In the benchmark result of Rose (2000), the impact of exchange rate volatility on trade is significantly negative; 
increase in exchange rate volatility by one standard deviation around the mean would reduce bilateral trade by 13 
per cent. Koren & Tenreyro (2007) finds a small negative effect similar to Dell‟Ariccia (1999); reducing exchange 
rate volatility to zero raises trade by only 2 per cent. 
        Analysis of the determinants of tourism spending show a significant relationship, in developed countries, 
between relative prices (as measured by changes in exchange rates) and international tourism flows (Eilat & Enav 
2004). Exchange rate fluctuations were found to be less significant for developing countries. The relationships are 
complex and also are affected by factors such as 
        GDP, income levels, differences in the overall prices of goods and services, and risk perceptions. Research on 
US/Canadian tourism flows show that the price relationship, as affected by exchange rates, is of importance for 
cross-border flows between neighboring countries as well, although the relationship can be complex (Di Matteo, 
1999). 
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        The exchange rate is also commonly considered a determinant in the estimation of tourism demand and it is 
introduced either as an independent variable or into a relative price variable. According to the discussions of Martin 
& Witt (1987), the cost of living in the tourist destination depends on the destination country prices and the 
exchange rate. In this sense, tourism is likely to be affected by the exchange rate volatility since a substantial 
component of the expense of a foreign holiday is expenditure at the holiday location. 
        Therefore, as Webber (2001) suggests, the exchange rate volatility affects tourist decision of the destination 
country for their holidays and changes in the exchange rate are likely to have the same impact on the tourist’s 
destination choice as relative price changes. In a similar way, Sinclair & Stabler (1997) argue that the exchange rate 
mimics the effects of the relative prices, of which tourists have a limited knowledge, due to the fact that they buy the 
holidays before leaving using their own national currency. According to these results, exchange rate is a major 
determinant of tourist demand and exchange rate regimes with low uncertainty could promote tourism. 
 
2.2 CRITICAL REVIEW 
        The benefits of regional integration, and indeed globalization, remain a critical part of Africa’s workable 
development strategy. The era of isolated tiny national economies has to give way to strategic alliances that harness 
knowledge-and-resource-based comparative advantages through integration. Despite state boundaries having been 
viewed as visible barriers to interaction among people, today the number of examples of cross-border tourism 
cooperation in wealthy countries is steadily growing. For instance the European Union, NAFTA and other parts of 
the world, the neighboring regions of different countries are sharing priceless natural and/or cultural resources and 
thus promoting joint tourism development. Therefore, for East African Community to have sustainable trans-border 
tourist flow, various factors need to be considered carefully in order to avoid the possible bottlenecks. Some of these 
aspects are; Exchange rates, transportation, travel requirements, among others. 
 

III. RESEARCH DESIGN AND METHODOLOGY 
        This section describes the procedures that were followed in carrying out the study in order to achieve its 
objectives. It consists of the research design, study area, target population, sampling design, data collection 
procedures and data analysis procedures. 
 
3.1 RESEARCH DESIGN 
        Research design is the conceptual structure within which research is conducted. It constitutes the blue print for 
the collection, measurement and analysis of data. This study used descriptive research design. The descriptive 
research design was used because it describes the way affairs are or exist, narrations of facts and characteristics 
concerning individuals, groups or situations. It attempts to describe behavior, attitudes, and values concerning tourist 
traffic flows within the East African Community. It also allowed for collection of information by use of 
questionnaires. The researcher used self- administered structured questionnaires to gather information to achieve the 
objectives of the study. 
 
3.2 TARGET POPULATION 
        A population is a group of individuals whose samples are taken for measurement. The population  in this study 
comprised of tour operators operating between Rwanda and Uganda through the Gatuna border. The sample of tour 
operators was selected through convenient sampling. 
 
3.3 SAMPLING METHOD/TECHNIQUE 
        Non- probability sampling also referred to as non-random sampling technique was used. That is convenient 
sampling method. The tour operators were obtained through convenient sampling. This involved recruiting 
respondents according to their accessibility. Convenient sampling ensured that less time was taken in the research 
since only a fraction of the population was investigated. It was also economical since there was reduction in 
collection cost and many hours needed to perform the research. 
 
3.3.1Sample Size Determination 
        There is approximately an average of 50 tour operators/ tour vehicles passing through the Gatuna border point 
per day. According to Dr. Allen‟s web pages if a population is 50 then the random sample size is 44 
 
3.4 DATA COLLECTION 
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        Both the primary and secondary data collection techniques were employed to collect required data. 
 
3.4.1 Secondary Data and Sources 
        This was collected from both published and unpublished materials such as books, statistical abstracts, economic 
surveys, journals, annual reports, research papers, magazines and internet. 
 
3.4.2 Primary Data 
        Primary data included actual raw information obtained from the respondents. Primary data was obtained from 
the respondents through the administration of questionnaires in form of 5 point Likert Scale since they show the 
strength of the person’s feelings to whatever is in question, they are easy to analyze, easy to collect and they are 
more expansive. 
 
3.5 DATA COLLECTION INSTRUMENTS 
        Primary data was collected through the use of structured questionnaires which were issued to the tour operators 
operating across the Gatuna border. 
 
3.5.1 Questionnaires 
        Structured questionnaires were employed in obtaining information from the respondents. The questionnaire had 
two parts: Part A consisted of direct questions which sought personal information and part B contained primary 
questions related to the topic of research. Closed ended questions were used. The respondents were given suggested 
responses where they were to tick appropriately. 
        The questionnaires were self-administered – the respondents were asked to complete the questionnaires 
themselves. The questionnaires were hand delivered to them and then collected immediately after being filled. The 
information obtained through the questionnaires was to examine the trans-border tourist traffic flows within the East 
Africa Community. A total of 44 questionnaires were issued to the tour operators. 
 
3.6 RELIABILITY AND VALIDITY TEST 
        Pre-testing the instruments for collecting data was done to ensure that items in the instruments were stated 
clearly and had the same meaning to all respondents. The respondents on which the instruments were pre-tested 
were not part of the selected sample for the study. Pre-testing helped to assess the clarity of the instruments and 
usage ease. Questions in the questionnaires were pre-tested to test the consistency of the responses. Those with 
varied responses were reconstructed to give acceptable response. This ensured the reliability of the instruments as a 
measurement tool to yield data that was used for generalization of the study findings. 
 
3.7 VARIABLES TO BE MEASURED 
        The researcher examined: 
        Travel requirements against Nationality; the purpose of this analysis was to find out if nationality has an 
influence on travel requirements. This is in consideration that various countries have different travel requirements. 
Therefore, this analysis assisted in determining the relationship between travel requirements and nationality. 
        Exchange rates against Nationality; the purpose of this analysis was to find out if nationality had influence on 
the exchange rates. This is in consideration that exchange rates influence the decision of tourists to travel to various 
destinations. Therefore, this analysis assisted in determining the influence of nationality to exchange rates. 
        Exchange rates against travel frequency; the purpose of this analysis was to examine the relationship between 
the exchange rates and travel frequency. Noting that exchange rates influence the travel patterns and decisions of 
tourists, this analysis assisted to determine the relationship between exchange rates and travel frequency. 
        Means of transport against nationality; the purpose of this analysis was to examine the influence of nationality 
to means of transport used in trans-border travel. This is in considering that different countries have varying types 
and levels of development of the various means of transport. Therefore, the analysis assisted in determining the 
relationship between nationality and means of transport. 
        Means of transport against travel frequency; the purpose of this analysis was to find out the relationship 
between means of transport and travel frequency. This is in consideration that tourists use varying means of 
transport to travel across the national borders and the means of transport used influences on their satisfaction and 
visit frequency to a destination. 
 
3.8 SCALE OF MEASUREMENT 
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        The researcher used nominal scale of measurement. This involves classification of events into categories that 
are; distinct, un-dimensional, mutually exclusive and exhaustive. Responses of totally agree and agree, were 
considered as yes/ agree. While responses of; undecided, disagree and totally disagree were considered as no/ 
disagree. Therefore, the research used nominal scale to examine the trans-border tourist traffic flows within the East 
African Community. 
 
3.9 DATA ANALYSIS 
        The information from the questionnaires was coded and fed to the computer in order to facilitate analysis of the 
data. Data was analysed using the Statistical Package for the Social Scientists (SPSS) version 16.0. The data was 
analysed through the use of descriptive statistics where cross tabulation of various variables was done. 
        Cross tabulation is simply a method of displaying data so that associations can be readily observed and 
measured. Cross tabulation can be defined as a joint frequency distribution of cases based on two or more 
categorical variables. Cross tabulation allows the researcher to examine frequencies of observation that belong to 
specific categories on more than one variable. By examining these statistics, the researcher can identify relations 
between cross tabulated variables  
        Cross tabulation has the following strengths; it is easy to use since it has visual direct interpretation and 
communication, it has great flexibility, that is; it can be used on experimental, observation and survey data, it can be 
used to analyse information horizontally, vertically or in total, and the cross tabulated results can be easily generated 
by computer. The weaknesses of cross tabulations are; the percentages are dis-informing if counts is low, it produces 
bulky results since for example, 50 questions from a survey would give 1225 cross tabulations, and it can hide more 
complex and elusive information. 
        The reason the researcher chose to use cross tabulation is that, cross tabulation analyses both nominal and 
ordinal measurement of scales. Therefore, cross tabulation analysis was used to determine whether nationality and 
travel frequency had significant effect on respondents‟ view concerning; the influence of travel requirements on 
trans-border tourist traffic flows at the Gatuna Border town, the relationship between exchange rates and trans-
border tourist traffic at Gatuna border town and the influence of means of transportation on trans-border tourist 
traffic flows at Gatuna border town. 
 

IV. DATA ANALYSIS AND PRESENTATION 
        This research sought to examine the trans-border tourist traffic flows within East African Community. 44 
questionnaires were distributed randomly out of which 42 were successfully responded to. This chapter deals with 
data analysis and the interpretation of findings. The data presented is based on responses to questionnaires. Data 
presented includes general information about respondents and their opinions about trans-border tourist traffic at 
Gatuna border. Cross tabulation was used to analyze data where findings were presented using tables. This chapter is 
structured in two sections. The first section provides general information on respondents. The second section aims at 
presenting data pertaining to the specific objectives. Nationality and frequency of visit were tested against the; travel 
requirements, exchange rates and means of transportation. 
4.1 GENERAL INFORMATION OF RESPONDENTS 
 

Table 4.1 General information of respondents 
 

  Frequency Per cent Valid per cent Cumulative per cent 
Nationality Burundian 1 2.4 2.4 2.4 
      
 Rwandan 19 45.2 45.2 47.6 
      
 Tanzania 2 4.8 4.8 52.4 
 Ugandan 

9 21.4 21.4 73.8   
      
 Kenyan 4 9.5 9.5 83.3 
      
 Other 7 16.7 16.7 100.0 
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 Total 42 100.0 100.0  
      
Frequency Rarely 

6 14.3 14.3 14.3 

of visit 

 
     

Occasionally 
9 21.4 21.4 35.7 

 
  
      
 Frequently 

27 64.3 64.3 100.0   
      
 Total 

42 100.0 100.0 
 

   
      

 
 
        According to table 4.1, majority of the respondents (45.2%) were Rwandan nationals, followed by Ugandan 
nationals (21.4%). This could be because they are the immediate neighbors and thus there is convenience in using 
Gatuna border while crossing to Uganda or Rwanda. Respondents from other countries that are not part of East 
African Community were 16.7%. Respondents who were Kenyan national were 9.5%, Tanzanian nationals were 
4.8% and lastly, the Burundian nationals were 2.4% of the respondents. The presence of a cross border tourist 
attraction (Gorilla trekking, Kigali Genocide Center, Kibeho Pilgrimage and Namugongo Shrine, Bwindi 
Impenetrable Park and Queen Elizabeth National Park) between Rwanda and Uganda could also be the reason for 
high number of Rwandan and Ugandan nationals using Gatuna border. The high percentage of Rwandan nationals as 
respondents could be as a result of Rwanda being the major gateway to Uganda, Congo and Burundi through the 
Kigali International Airport. The low percentage of Burundi nationals as respondents could be due to their low out 
bound tourism development in comparison to other Members of East African Community. 
        Majority of the respondents (64.3%) frequently crossed the Gatuna border, 21.4% of the respondents had 
occasional visits while only 14.3% rarely crossed the Gatuna border. Therefore, majority of the respondents were 
best suited to provide conclusive information regarding trans-border tourist traffic at Gatuna border since they used 
the Gatuna border most frequently. 
 
4.2 TRANS-BORDER TOURIST TRAFFIC FLOW WITHIN EAST AFRICAN 
COMMUNITY 
4.2.1 Influence of travel requirements on trans-border tourist traffic 
 

Table 4.2 Cross tabulation of Nationality against Dissimilar travel requirements 
 
    Dissimilar travel requirements   
 Nationality         

   Totally agree Agree Undecided Disagree 
Totally 
disagree Total 

         
                         
Burundian Count 0 1 0 0 0 1 
  % within Nationality .0% 100.0% .0% .0% .0% 100.0% 
         
 Kenyan Count 15 2 0 1 1 19 
  % within Nationality 78.9% 10.5% .0% 5.3% 5.3% 100.0% 
         
 Rwandese Count 1 0 1 0 0 2 
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  % within Nationality 50.0% .0% 50.0% .0% .0% 100.0% 
         
 Tanzanian Count 6 1 1 0 1 9 
  % within Nationality 66.7% 11.1% 11.1% .0% 11.1% 100.0% 
         
 Ugandan Count 1 1 1 1 0 4 
  % within Nationality 25.0% 25.0% 25.0% 25.0% .0% 100.0% 
         
 Other Count 2 3 1 1 0 7 
  % within Nationality 28.6% 42.9% 14.3% 14.3% .0% 100.0% 
        
Total Count 25 8 4 3 2 42 
  % within Nationality 59.5% 19.0% 9.5% 7.1% 4.8% 100.0% 
         
 
        As shown by table 4.2, 78.5% of respondents agree that dissimilar travel requirements hamper trans-border 
tourist traffic (59.5% totally agree and 19% agree). While 21.5% of respondents disagree that dissimilar travel 
requirements hamper trans-border tourist traffic (9.5% undecided, 7.1% disagree and 4.8% totally disagree). This 
indicates that dissimilar travel requirements within East African Community affect negatively the trans-border 
tourist traffic especially at Gatuna border. This is as a result of duplication of efforts of checking if travel 
requirements of individual country have been fulfilled. This causes border delays, increased travel costs and 
dissatisfaction of tourists which results to loss of competitive advantage as a tourist destination. Single travel 
requirement like Schengen visa should be adopted for travel within East Africa. 
 

Table 4.3 Cross tabulation of Nationality against Multilateral travel agreements 
 

   Multilateral travel agreements  
        
 Nationality   Totally agree Agree Undecided Disagree Total 
        
                        Burundian Count 1 0 0 0 1 
  % within Nationality 100.0% .0% .0% .0% 100.0% 
        
 Kenyan Count 15 3 0 1 19 
  % within Nationality 78.9% 15.8% .0% 5.3% 100.0% 
        
 Rwandese Count 0 1 1 0 2 
  % within Nationality .0% 50.0% 50.0% .0% 100.0% 
        
 Tanzanian Count 6 2 1 0 9 
  % within Nationality 66.7% 22.2% 11.1% .0% 100.0% 
        
 Ugandan Count 2 2 0 0 4 
  % within Nationality 50.0% 50.0% .0% .0% 100.0% 
        
 Other Count 3 3 0 1 7 
  % within Nationality 42.9% 42.9% .0% 14.3% 100.0% 
       
Total Count 27 11 2 2 42 
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  % within Nationality 64.3% 26.2% 4.8% 4.8% 100.0% 
        

 
 
        According to table 4.3, 90.5% of the respondents (64.3% totally agree and 26.2% agree) are of the opinion that 
multilateral travel agreements ease trans-border travel. This could be because; travel agreements create 
understanding among countries and thus improving their relations. This results to harmonization of travel 
requirements and thus eases in trans-border travel. Therefore, travel agreements within East African Community are 
necessary for sustainable trans-border tourist traffic. 
 

Table 4.4 Cross tabulation of frequency of visit against Multilateral travel agreements 
 

   Multilateral travel agreements   
         
   Totally agree Agree Undecided  Disagree Total 
         
Frequency of visit  Rarely Count 3 3 0  0 6 
  % within Frequency of visit 50.0% 50.0% .0%  .0% 100.0% 
         
 Occasionally Count 6 2 1  1 10 
  % within Frequency of visit 60.0% 20.0% 10.0%  10.0% 100.0% 
         
 Frequently Count 18 6 1  1 26 
  % within Frequency of visit 69.2% 23.1% 3.8%  3.8% 100.0% 
        
Total Count 27 11 2  2 42 
  % within Frequency of visit 64.3% 26.2% 4.8%  4.8% 100.0% 
         

 
        As shown by table 4.4, 90.5% of respondents agree (64.3% totally agree and 26.2% agree) that multilateral 
travel agreements ease trans-border travel. This is despite their frequency of visit. This could be because multilateral 
travel agreements highlights issues regarding cross border travel and thus providing an avenue to solve challenges 
facing trans-border travel. Therefore, presence of multilateral agreements on trans-border travel would ease trans-
border travel for all kind of visitors. 
 
4.2.2Relationship between exchange rates and trans-border tourist traffic 
 

Table 4.5 Cross tabulation of Nationality against Exchange rates 
 

    Volatile exchange rates   
         

 Nationality   
Totally 
agree Agree Undecided Disagree 

Totally 
disagree Total 

         
                        
Burundian Count 0 1 0 0 0 1 
  % within Nationality .0% 100.0% .0% .0% .0% 100.0% 
         
 Kenyan Count 7 5 4 2 1 19 
  % within Nationality 36.8% 26.3% 21.1% 10.5% 5.3% 100.0% 
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 Rwandese Count 2 0 0 0 0 2 
  % within Nationality 100.0% .0% .0% .0% .0% 100.0% 
         
 Tanzanian Count 4 2 1 2 0 9 
  % within Nationality 44.4% 22.2% 11.1% 22.2% .0% 100.0% 
         
 Ugandan Count 2 1 1 0 0 4 
  % within Nationality 50.0% 25.0% 25.0% .0% .0% 100.0% 
         
 Other Count 2 1 1 1 2 7 
  % within Nationality 28.6% 14.3% 14.3% 14.3% 28.6% 100.0% 
        
Total Count 17 10 7 5 3 42 
  % within Nationality 40.5% 23.8% 16.7% 11.9% 7.1% 100.0% 
         
 
        According to table 4.5, 64.3% of the respondents agree (40.5% totally agree and 23.8% agree) that volatile 
exchange rates reduce trans-border tourist traffic. This is could be because volatile exchange rates make it difficult 
for tourists to plan for their visit due to lack of fixed exchange rates to base their financial requirements on. 
Therefore, volatility of exchange rates within East African community negatively affects the trans-border tourist 
traffic. However, 16.7% of respondents were undecided which probably could be due to complexity in associating 
exchange rates to trans-border travel. Moreover, this could be the reason why a total of 35.7% disagree (16.7% 
Undecided, 11.9% disagree and 7.1% totally disagree) that volatile exchange rates reduce trans-border travel. 
 

Table 4.6 Cross tabulation of frequency of visit against Exchange rates 
 

   
Volatile exchange rates reduce the trans-border 
tourist  

     traffic    
         
   Totally    Totally  
   agree Agree Undecided Disagree disagree Total 
         
Frequency of visit  Rarely Count 2 1 2 1 0 6 
  % within Frequency 

33.3% 16.7% 33.3% 16.7% .0% 100.0%   
of visit         

         
 Occasionally Count 3 2 3 1 1 10 
  % within Frequency 

30.0% 20.0% 30.0% 10.0% 10.0% 100.0%   
of visit         

         
 Frequently Count 12 7 2 3 2 26 
  % within Frequency 

46.2% 26.9% 7.7% 11.5% 7.7% 100.0%   
of visit         

        
Total Count 17 10 7 5 3 42 
  % within Frequency 

40.5% 23.8% 16.7% 11.9% 7.1% 100.0%   of visit 
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        According to table 4.6, 64.3% of respondents agree (40.5% totally agree and 23.8% agree) that volatile 
exchange rates reduce the trans-border tourist traffic. This could be because exchange rates influences on travel 
decision of tourists. That is, the value of exchange rates determines the amount of money a tourist should have while 
travelling to certain destination since it has to be factored in the financial budget. In all categories of frequency of 
visit, over 50% of respondents were also of this opinion. Therefore, most of the respondents despite their frequency 
of travel were affected by volatile exchange rates. However, some of the respondents were undecided, showing that 
they lacked knowledge if volatility of exchange rates affected their trans-border travel. 
 

Table 4.7 Cross tabulation of Nationality against Uncertain exchange rates 
 

    Uncertain exchange rates   
         
   Totally    Totally  
   agree Agree Undecided Disagree disagree Total 
         
Nationality Burundian Count 0 1 0 0 0 1 
  % within Nationality .0% 100.0% .0% .0% .0% 100.0% 
         
 Kenyan Count 9 8 1 1 0 19 
  % within Nationality 47.4% 42.1% 5.3% 5.3% .0% 100.0% 
         
 Rwandese Count 0 1 1 0 0 2 
  % within Nationality .0% 50.0% 50.0% .0% .0% 100.0% 
         
 Tanzanian Count 3 1 3 1 1 9 
  % within Nationality 33.3% 11.1% 33.3% 11.1% 11.1% 100.0% 
         
 Ugandan Count 1 1 1 0 1 4 
  % within Nationality 25.0% 25.0% 25.0% .0% 25.0% 100.0% 
         
 Other Count 2 1 2 2 0 7 
  % within Nationality 28.6% 14.3% 28.6% 28.6% .0% 100.0% 
         
Total  Count 15 13 8 4 2 42 
  % within Nationality 35.7% 31.0% 19.0% 9.5% 4.8% 100.0% 
         

 
        As shown by table 4.7, 66.7% of respondents agree (35.7% totally agree and 31% agree) that uncertain 
exchange rates hinder sustainable trans-border tourist traffic. This is because uncertainty in exchange rate makes it 
difficult for tourist to plan for their financial requirements. This is caused by inability of tourists to determine with 
certainty the amount of exchange rate to be charged. However, 19% of respondents were undecided. This could be 
because they lacked knowledge if uncertain exchange rates affected their trans-border travel. Nationality had no 
influence on the response since the opinions of respondents were similar from all the nationalities. 
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Table 4.8 Cross tabulation of frequency of visit against Uncertain exchange rates 
 

    Uncertain exchange rates   
         
   Totally    Totally  
   agree Agree Undecided Disagree disagree Total 
         
Frequency of visit   Rarely Count 0 3 2 0 1 6 
  % within Frequency 

.0% 50.0% 33.3% .0% 16.7% 100.0%   
of visit         

         
 Occasionally Count 1 4 3 1 1 10 
  % within Frequency 

10.0% 40.0% 30.0% 10.0% 10.0% 100.0%   
of visit         

         
 Frequently Count 14 6 3 3 0 26 
  % within Frequency 

53.8% 23.1% 11.5% 11.5% .0% 100.0%   
of visit         

        
Total Count 15 13 8 4 2 42 
  % within Frequency 

35.7% 31.0% 19.0% 9.5% 4.8% 100.0%   
of visit         

         
 
        According to table 4.8, 66.7% of respondents agree (35.7% totally agree and 31% agree) that uncertain 
exchange rates hinder sustainable trans-border tourist traffic. This could be due to; uncertain exchange rates may 
result to unforeseeable costs which had not been budgeted for by the tourist. This is especially when the exchange 
rates are higher than anticipated. Moreover, over 50% of every level of frequency of travel was of the same opinion. 
However, respondents who travelled more frequently had a higher percentage (76.9%) of respondents who agreed 
that uncertain exchange rates hinder sustainable trans-border tourist traffic. This could be due to their frequent travel 
resulting to more exposure to effects of uncertain exchange rates. Moreover, those who travelled rarely had higher 
percentage of respondents whose response was undecided. This could be due to their rare frequency of visit thus less 
exposure to effects of uncertain exchange rates. Therefore frequency of travel had influence to respondent’s esponse 
to some extent. 
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4.2.3Influence of means of transportation on trans-border tourist traffic 
 

Table 4.9 Cross tabulation of Nationality against Inter-modality 
 

     
Inter-
modality    

          
   Totally     Totally  
   agree Agree Undecided  Disagree disagree Total 
          
Nationality Burundian Count 1 0 0  0 0 1 
  % within Nationality 100.0% .0% .0%  .0% .0% 100.0% 
          
 Kenyan Count 8 6 2  2 1 19 
  % within Nationality 42.1% 31.6% 10.5%  10.5% 5.3% 100.0% 
          
 Rwandese Count 1 1 0  0 0 2 
  % within Nationality 50.0% 50.0% .0%  .0% .0% 100.0% 
          
 Tanzanian Count 6 0 2  1 0 9 
  % within Nationality 66.7% .0% 22.2%  11.1% .0% 100.0% 
          
 Ugandan Count 3 1 0  0 0 4 
  % within Nationality 75.0% 25.0% .0%  .0% .0% 100.0% 
          
 Other Count 4 1 2  0 0 7 
  % within Nationality 57.1% 14.3% 28.6%  .0% .0% 100.0% 
          
Total  Count 23 9 6  3 1 42 
  % within Nationality 54.8% 21.4% 14.3%  7.1% 2.4% 100.0% 
          

 
        According to table 4.9, 76.2% of respondents agree (54.8% totally agree and 21.4% agree) that lack of inter-
modality at Gatuna border depresses trans-border tourist traffic. This is because the ability to switch from one mode 
of transports to another gives a tourist a variety of modes of transport to choose from and increases tourist flexibility 
during travel. Thus, lack of inter-modality depresses trans-border tourist traffic. Moreover, over 50% of the 
respondents from all nationality were of the same opinion. This similarity could be because all respondents crossing 
Gatuna border had to use road as their single means of transport. Therefore, nationality of the respondents did not 
influence their responses. 
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Table 4.10 Cross tabulation of frequency of visit against Intermodality 
 

     Intermodality    
          
   Totally     Totally  
   agree Agree Undecided  Disagree disagree Total 
          
Frequency of visit  Rarely Count 3 2 0  1 0 6 
  % within Frequency 

50.0% 33.3% .0% 
 

16.7% .0% 100.0%   
of visit 

 
         
          
 Occasionally Count 5 4 1  0 0 10 
  % within Frequency 

50.0% 40.0% 10.0% 
 

.0% .0% 100.0%   
of visit 

 
         
          
 Frequently Count 15 3 5  2 1 26 
  % within Frequency 

57.7% 11.5% 19.2% 
 

7.7% 3.8% 100.0%   
of visit 

 
         
         
Total Count 23 9 6  3 1 42 
  % within Frequency 

54.8% 21.4% 14.3% 
 

7.1% 2.4% 100.0%   
of visit 

 
         
          

 
        As shown by table 4.10, 76.2% of respondents agree (54.8 totally agree and 21.4% agree) that lack of inter-
modality at Gatuna border depresses trans-border tourist traffic. This is because inability of tourists to change from 
one transport mode to another lead to overreliance on one transport mode which if it fails; it could hinder movement 
of tourists. Out of respondents who were of this opinion, those who travelled more occasionally had a higher 
percentage (90%). In addition, those who travelled most frequent had higher percentage of the respondents who 
were undecided. Therefore, frequency of travel had influence on the respondent’s response to some extent. 
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Table 4.11 Cross tabulation of Nationality against Interconnectivity 
 

     Interconnectivity   
         
   Totally    Totally  
   agree Agree Undecided Disagree disagree Total 
         
Nationality Burundian Count 1 0 0 0 0 1 
  % within Nationality 100.0% .0% .0% .0% .0% 100.0% 
         
 Kenyan Count 10 0 5 2 2 19 
  % within Nationality 52.6% .0% 26.3% 10.5% 10.5% 100.0% 
         
 Rwandese Count 0 2 0 0 0 2 
  % within Nationality .0% 100.0% .0% .0% .0% 100.0% 
         
 Tanzanian Count 1 3 4 1 0 9 
  % within Nationality 11.1% 33.3% 44.4% 11.1% .0% 100.0% 
         
 Ugandan Count 3 0 1 0 0 4 
  % within Nationality 75.0% .0% 25.0% .0% .0% 100.0% 
         
 Other Count 4 0 2 1 0 7 
  % within Nationality 57.1% .0% 28.6% 14.3% .0% 100.0% 
         
Total  Count 19 5 12 4 2 42 
  % within Nationality 45.2% 11.9% 28.6% 9.5% 4.8% 100.0% 
         

 
 
        According to table 4.11, 57.1% of respondents agree (45.2% totally agree and 11.9% agree) that poor 
interconnectivity at Gatuna border lowers trans-border tourist traffic. This could be due to; low capacity and quality 
of cross border infrastructure resulting to slower and discomfort journey. For instance, dilapidated roads cause the 
journey to be slow and discomfort to tourists. Moreover, over 50% of respondents from all nationalities were of the 
same opinion except Tanzanian nationals who had 44.4%. 28.6% of respondents were undecided, with Tanzanian 
nationals leading with 44.4%. Therefore, nationality of respondents had influence on the views of the respondents. 
This could be due to different level of infrastructure development and interconnectivity of the various countries of 
the respondents. 
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Table 4.12 Cross tabulation of frequency of visit against Interconnectivity 
 

     Interconnectivity   
         
   Totally    Totally  
   agree Agree Undecided Disagree disagree Total 
         
Frequency of visit  Rarely Count 1 2 3 0 0 6 
  % within Frequency 

16.7% 33.3% 50.0% .0% .0% 100.0%   
of visit         

         
 Occasionally Count 6 2 2 0 0 10 
  % within Frequency 

60.0% 20.0% 20.0% .0% .0% 100.0%   
of visit         

         
 Frequently Count 12 1 7 4 2 26 
  % within Frequency 

46.2% 3.8% 26.9% 15.4% 7.7% 100.0%   
of visit         

        
Total Count 19 5 12 4 2 42 
  % within Frequency 

45.2% 11.9% 28.6% 9.5% 4.8% 100.0%   
of visit         

         
 
        According to table 4.12, over 50% of respondents from all categories of frequency of visit agree that poor 
interconnectivity at Gatuna border lowers trans-border tourist traffic. This could be because, the quality and capacity 
of infrastructure influences on the tour operators decision when making itinerary to follow while transferring 
tourists. Therefore, if the infrastructure condition is deplorable, tour operators opt to transfer tourists using other 
route. However, respondents who travelled occasionally had a higher percentage (80%) of respondents who were of 
this opinion. Those whose frequency of visit was rarely and frequently had a tie of 50% of respondents who agree 
that poor interconnectivity at Gatuna border lowers trans-border tourist traffic. On the other hand, those whose 
frequency of visit was rarely were leading with respondents who were undecided. Therefore, frequency of travel had 
influence on response if poor interconnectivity at Gatuna border lowers trans-border tourist traffic. 
 

Table 4.13 Cross tabulation of Nationality against Interoperability of tour vehicles 
 

   Interoperability of tour vehicles  
        
   Totally     
   agree Agree Undecided Disagree Total 
        
Nationality Burundian Count 1 0 0 0 1 
  % within Nationality 100.0% .0% .0% .0% 100.0% 
        
 Kenyan Count 14 5 0 0 19 
  % within Nationality 73.7% 26.3% .0% .0% 100.0% 
        
 Rwandese Count 2 0 0 0 2 
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  % within Nationality 100.0% .0% .0% .0% 100.0% 
        
 Tanzanian Count 2 4 2 1 9 

  
% within Nationality 
o 22.2% 44.4% 22.2% 11.1% 100.0% 

        
 Ugandan Count 3 1 0 0 4 
  % within Nationality 75.0% 25.0% .0% .0% 100.0% 
        
 Other Count 7 0 0 0 7 
  % within Nationality 100.0% .0% .0% .0% 100.0% 
        
Total  Count 29 10 2 1 42 
  % within Nationality 69.0% 23.8% 4.8% 2.4% 100.0% 
        

 
        According to table 4.13, 92.8% of the respondents agree (69% totally agree and 23.8% agree) that 
interoperability of tour vehicles will promote trans-border tourist traffic. This is could be because; ability to operate 
on both side of border eliminates discrimination of tour operators on basis of the country of origin. It also reduces on 
extra costs charged to tour operators who are from other countries and thus promoting fair competition amongst tour 
operators within the East African Community. Over 50% of respondents totally agree that interoperability of tour 
vehicles will promote trans-border tourist traffic except Tanzanians nationals who only 22.2% totally agreed. 
Therefore, majority of the respondents would prefer tour vehicles to be allowed to operate in both side of Gatuna 
border freely. Nationality had no significant influence on respondents‟ response. This is because their responses 
were similar with over 50% agreeing that interoperability of tour vehicles will promote trans-border tourist traffic. 
 

Table 4.14 Cross tabulation of frequency of visit against Interoperability 
 

    Interoperability   
        
   Totally     
   agree Agree Undecided Disagree Total 
        
Frequency of visit  Rarely Count 4 1 1 0 6 
  % within Frequency 

66.7% 16.7% 16.7% .0% 100.0%   
of visit        

        
 Occasionally Count 9 1 0 0 10 
  % within Frequency 

90.0% 10.0% .0% .0% 100.0%   
of visit        

        
 Frequently Count 16 8 1 1 26 
  % within Frequency 

61.5% 30.8% 3.8% 3.8% 100.0%   
of visit        

       
Total Count 29 10 2 1 42 
  % within Frequency 

69.0% 23.8% 4.8% 2.4% 100.0%   of visit 
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        As shown by table 4.14, over 60% of respondents from all levels of frequency of travel totally agree that 
interoperability of tour vehicles will promote trans-border tourist traffic. This is because tour operators will be able 
to operate within all the East African Community without the necessity of entering into collaboration with tour 
operators from other countries. Thus, avoiding complexities and costs associated with such collaborations. Those 
who travel occasionally were leading with 100% of respondents agree (90% totally agree and 10% agree) that 
interoperability of tour vehicles will promote trans-border tourist traffic. However, those who had rare frequency of 
visit were leading with 16.7% of respondents who were undecided. Therefore, despite the level of frequency of visit, 
majority of respondents prefer interoperability of tour vehicles since it would promote trans-border tourist traffic. 
 

V. DISCUSSION, SUMMARY OF FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 
        This chapter aims at summarizing the findings of the data analyzed. The study examined the trans-border 
tourist traffic flows at the Rwandan-Ugandan Gatuna border. The discussion centers on findings regarding the 
following; the influence of travel requirements on trans-border tourist traffic flows at Gatuna border town. The 
relationship between exchange rates and trans-border tourist traffic flows at Gatuna border town. Lastly, the 
influence of means of transportation on trans-border tourist traffic flows at Gatuna border town. 
 
5.1 DISCUSSION 
5.1.1 Influence of travel requirements on trans-border tourist traffic flows at Gatuna border town. 
5.1.1.1 Dissimilar travel requirements hamper trans-border tourist traffic 
        Cross border tourism forms a crucial part of any country’s tourism industry. This is due to its large contribution 
in foreign exchange earnings which assists in maintaining a favorable trade balance. Cross border tourism thrives 
well where there is existence of strong links across the neighboring countries which ensures mutual benefit between 
each other. Travel requirements in trans-border tourism are therefore very vital. This is because they determine if 
trans-border travel will thrive or dwindle. 
        From the findings, dissimilar travel requirements hinder trans-border tourist traffic within the East African 
Community. This is according to table 4.2, where 78.5% (59.5% totally agree and 19% agree) of the respondents 
agree that dissimilar travel requirements hamper trans-border tourist traffic. This is also partly due to increased 
travel requirements. According to Ng & Whalley (2005), the previous era of globalization of the late 19th century, 
visas and work permits were not required for most movements of people between countries and for the employment 
of foreigners. In contrast, the present era coincides with persistent control of international movements. 
 
5.1.1.2 Multilateral travel agreements ease trans-border travel 
        Multilateral travel agreements are agreements involving many countries on issues regarding travel. Travel 
agreements are important in trans-border travel since they offer guidelines on issues to be adhered to while travelling 
between the countries in agreement. Therefore, they help in standardizing the travel requirements within a region. A 
good example of a multilateral agreement is the European Union which covers many different economies, cultures, 
and languages. Absence of multilateral agreements between countries for dealing with visa and work permit issues 
in the global economy has led to some trade agreements dealing with the movement of people explicitly. 
        From the findings, majority of respondents agree that multilateral travel agreements ease trans-border travel. 
This is shown in table 4.3 where 90.5% of the respondents (64.3% totally agree and 26.2% agree) are of the opinion 
that multilateral travel agreements ease trans-border travel. This is also noted by Banda & Whalley (2005) whereby, 
they observed that the platform provided by a wide ranging trade and economic partnership agreement facilitates 
visa and work permits issues being included in the negotiations. 
 
5.1.2 Relationship between exchange rates and trans-border tourist traffic at Gatuna border town. 
5.1.2.1 Volatile exchange rates reduce the trans-border tourist traffic 
        The decision on where to go for international tourists is directly influenced by the exchange rate between 
mother country and the destination. Based on UNWTO‟s (2005) report, the exchange rate is a major factor in 
overall traffic distribution. Therefore, the behaviour of exchange rates influences on the level of trans-border tourist 
traffic. 
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        According to the findings, volatile exchange rates reduce the trans-border tourist traffic. This is shown in table 
4.5, where 64.3% of the respondents agree (40.5% totally agree and 23.8% agree) that volatile exchange rates reduce 
trans-border tourist traffic. This is also noted by Rose (2000), in her benchmark result, that the impact of exchange 
rate volatility on trade is significantly negative. Therefore, as Webber (2001) suggests, the exchange rate volatility 
affects tourist decision of the destination country for their holidays and changes in the exchange rate are likely to 
have the same impact on the tourist’s destination choice as relative price changes. Thus, volatile exchange rates 
reduce trans-border tourist traffic. 
 
5.1.2.2 Uncertain exchange rates hinder sustainable trans-border tourist traffic 
        Uncertain exchange rates have similar negative effects on trans-border tourist traffic just like volatile exchange 
rates. While deciding to visit a country with uncertain exchange rates, tourists literally gamble hoping the exchange 
rates to be on their favor. Therefore, tourists who want to minimize risk associated with uncertain exchange rates, 
avoid destinations with uncertain exchange rates. 
        According to the findings, uncertain exchange rates hinder sustainable trans-border tourist traffic. This is 
shown in table 4.7, where 66.7% of respondents agree (35.7% totally agree and 31% agree) that uncertain exchange 
rates hinder sustainable trans-border tourist traffic. This is also noted by Sinclair & Stabler (1997) where they argue 
that, the exchange rate mimics the effects of the relative prices, of which tourists have a limited knowledge, due to 
the fact that they buy the holidays before leaving using their own national currency. Therefore, exchange rate is a 
major determinant of tourist demand and exchange rate regimes with low uncertainty could promote cross border 
tourism. 
 
5.1.3 Influence of means of transportation on trans-border tourist traffic flows at Gatuna border town. 
5.1.3.1 Lack of inter-modality at Gatuna border depresses trans-border tourist traffic 
        Transportation is an integral part of the tourism industry. It is largely due to the development of transportation 
that tourism has expanded. This is because transportation links buyers and suppliers of tourism products. According 
to Culpan (1987), transportation modes and management are important ingredients of the international tourism 
system. Linkage by air, sea and land modes is essential for the tourism operations as well as the availability of 
support services such as fuel stations, auto repair, motels and rest facilities for land travel. Therefore, inter-modality 
of transport is fundamental in development of trans-border tourism. Thus, lack of inter-modality depresses trans-
border tourist traffic. This is according to table 4.9, where 76.2% of respondents agree (54.8% totally agree and 
21.4% agree) that lack of inter-modality at Gatuna border depresses trans-border tourist traffic. 
 
5.1.3.2 Poor interconnectivity at Gatuna border lowers trans-border tourist traffic 
        According to Page & Lumsdon (2004), transportation system of a tourist destination has an impact on the 
tourism experience. This explains how people travel and why they choose different forms of holiday, destination, 
and transport. Moreover, the level of development of transport in terms of infrastructure network has effects on the 
trans-border tourist traffic. This is where if the interconnectivity is good, trans-border travel is improved and if 
interconnectivity is poor, trans-border travel is lowered. This is shown in table 4.11 where, 57.1% of respondents 
agree (45.2% totally agree and 11.9% agree) that poor interconnectivity at Gatuna border lowers trans-border tourist 
traffic. This is also noted by Ozbay et al., (2003), where they theorized that having a reliable and efficient transport 
infrastructure is a key factor in a region’s economic welfare. 
        Thus, increasing the number, quality and capacity of infrastructure links and cross-border services promotes 
trans-border travel (Button, 2002). 
 
5.1.3.3 Interoperability of tour vehicles will promote trans-border tourist traffic 
        Ability of tour vehicle to operate on both sides of the border enhances trans-border travel. This is due to the 
increased ease of the tour operators to conduct business without hindrances on either side of the border. This attracts 
investors whose support is a big boom to trans-border travel. However, as noted by Schnell et al. (1999), lack of 
adequate cross border governance or cooperation is a potential obstacle to improved transport networks which 
causes difficulties in interoperability of tour vehicles. Therefore, according to the findings, Interoperability of tour 
vehicles will promote trans-border tourist traffic at Gatuna border. This is shown in table 4.13, where 92.8% of the 
respondents agree (69% totally agree and 23.8% agree) that interoperability of tour vehicles will promote trans-
border tourist traffic. 
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5.2 SUMMARY OF FINDINGS 
        Travel requirements have influence on trans-border tourist traffic flows at Gatuna border town. This is whereby dissimilar travel 
requirements hamper trans-border tourist traffic. However, multilateral travel agreements between East African Community countries 
could ease trans-border travel at Gatuna border. 
        There is relationship between exchange rates and trans-border tourist traffic at Gatuna border town. This is where volatile 
exchange rates reduce trans-border tourist traffic. Therefore, an assumption can be made that if exchange rates are stable, there will be 
increase in trans-border tourist traffic. Moreover, uncertain exchange rates hinder sustainable trans-border tourist traffic. Thus, certain 
exchange rates promote sustainable trans-border tourist traffic at Gatuna border. 
        Means of transportation has influence on trans-border tourist traffic flows at Gatuna border town. This is where; trans-border 
tourist traffic is depressed due to lack of inter-modality at Gatuna border. Moreover, trans-border tourist traffic is lowered by the poor 
interconnectivity at Gatuna border. However, interoperability of tour vehicles could promote trans-border tourist traffic. 
 
5.3 CONCLUSION 
        This descriptive study examined the trans-border tourist traffic within East African Community, a case study of Gatuna border 
town. Based on structured questionnaires to tour operators, several findings were identified. These were; travel requirements have 
influence on trans-border tourist traffic flows at Gatuna border town. That is, dissimilar travel requirements hamper trans-border 
tourist traffic and multilateral travel agreements ease trans-border travel. Moreover, there is a relationship between exchange rates and 
trans-border tourist traffic. This is where by volatile exchange rates reduce trans-border tourist traffic while uncertain exchange rates 
hinder sustainable trans-border tourist traffic. It was also found that; means of transportation has influence on trans-border tourist 
traffic flows. This is whereby; trans-border tourist traffic is depressed due to lack of inter-modality and poor interconnectivity at 
Gatuna border. However, interoperability of tour vehicles was found that it could promote trans-border tourist traffic. 
        Therefore, proper management of trans-border travel at Gatuna border is needed in order to promote sustainable tourist traffic 
flow. 
 
5.4 RECOMMENDATIONS 
        This paper suggests some recommendations for decision makers, academicians and practitioners in the tourism industry field, 
particularly for tourism stakeholders involved in cross-border tourism. These recommendations are made in regard to East African 
Community tourism industry; however, they can probably apply to the tourism industries in other parts of the world. 
a. The East African Community member countries should work towards standardizing travel requirements within the region. 
This would help to avert negative effect due to dissimilar travel requirements which causes lowering of trans-border tourist traffic 
flow. This could be a step forward towards regional integration which the East African Community countries are working towards. 
b. Under the umbrella of East African Community, multilateral agreements relating to travel should be made. This would help 
to offer clear guidelines on dealing with trans-border tourists. Moreover, more agreements should be made with other countries which 
are not part of EAC. This would promote trans-border travel across the region thus increasing its competitive advantage. 
c. Under the common monetary union of East African Community, member countries should speed up efforts being made in 
having a common currency and exchange rates. Moreover, they should come up with ways of stabilizing the exchange rates and a way 
of knowing with certainty the exchange rates. 
d. Research should be made on possibility of having various modes of transport at Gatuna border. If viable they should be 
implemented. For instance, electric train could be constructed across all the East African Community countries. Therefore, making it 
easier for travellers to switch from one transport mode to another. 
e. Tour operators should be allowed to operate freely in all countries who are members of East African Community. This is 
where tour vehicles are allowed to ferry tourists across borders without facing discrimination or added charges and requirements. The 
East African Community should learn from European Union where people can visit all member countries using a single Schengen visa 
and henceforth adopt such arrangement. 
f. Transport infrastructure and cross-border services should be increased in number, capacity and quality. This could be done by 
use of high technology in transport system and management. This will increase ease of trans-border travel. Moreover, it will reduce 
costs incurred on vehicle maintenance due to poor state of roads, lessen time spent on transport and ultimately increase tourist 
satisfaction. 
g. The regional governments should engage all tourism stakeholders in coming up with ways of improving trans-border travel. 
Through this, ideas will be aired which could enhance trans-border travel or at least unite and encourage participation of the 
stakeholders. 
h. Cross border transport management body should be established which will oversee all matters relating to trans-border travel. 
This will be a good avenue for concerned parties to air their views and contributions. It could also act as an avenue for engaging 
donors and other development partners to sponsor or partner in developing trans-border projects. 
i. Security should be enhanced at all borders of East African Community member countries in order to avoid criminals like 
terrorists and illegal immigrants from entering our countries. This is in consideration of increased terrorism activities across the globe. 
However, security reasons should not act as excuse for bureaucracy at our national borders. 
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Abstract- The quality and quantity of human resources available 

in the organization is very important. Thus, the human resources 

through which the various business activities are done. Hence it 

is considered vital to the organization's strategy. 

        Human resources planning is a matter of strategic dimension 

for all organizations, with direct relationship with its strategic 

plans, because it is built in the light of the requirements of the 

needs of its implementation. Hence, through which future needs 

of Organization of the human resources necessary to implement 

its strategic plan are assessed and determined, so as to ensure its 

operational continuity and achieving the desired goals, and 

human resources planning seeks to achieve a balance between 

the need for the strategic plan of the organization and its future 

overall performance regarding the human resources of different 

kinds, and what is available from these resources in the future, 

through comparison between the work size required in the 

Organization's strategic plan, and the labor force which 

represents the potential of human resources available in the 

future, if what is available is not enough for the amount of work 

required, this means that there is expected shortages in the labor 

force, and  must be determined and then supplied. However, if 

the availability of these resources are greater than the amount of 

work required, this means an excess of resources in the future 

must be got rid of, because it represents the cost of the work that 

impact the organization's profits negatively in order to achieve a 

balance between the size of the future work of the organization 

established by the strategic plan with the labor force, which 

represents the potential of their human resources. 

        Thus, human resources planning is constant and sustained as 

long as the organization is existent and running in a diverse and 

unstable environmental variables, which makes the need for the 

Organization of human resources variable between now and then, 

as long as there are cases of constant employment and dismissing 

in the organization, there will be  work rotation  rate because of 

these cases, because the external and internal environmental 

variables surrounding it does not enable it to control it especially 

for external variables. whereas the human resource planning is 

responsible for estimating and identifying the needs of 

organizations business of human resources. thus it is a work in 

progress accompanies the  implementation of organization's 

strategies as long as they are existent and operating under an 

environmental permanent change. 

        Moreover, human resources planning is a link between the 

organization's strategy and management of these resources, so 

that in the light of the data and the requirements of the strategic 

plan of the organization and trying to achieve its goals in the 

future, the human resources planning shall forecast and then 

estimate and identify the needs of the Strategic Plan of human 

resources, on which human resources management initiate 

establishing its work strategy so as to serve and contribute to the 

implementation of the organization's strategy. 

        In the light of the needs of the organization of human 

resources in terms of their numbers and quality, human resources 

management shall draw their policies and programs of activities 

and practices in the areas of recruitment, selection, appointment 

and training and development ... etc., and determine the scope of 

the exercise of these policies and programs within the 

organization. Hence, the results of human resources planning are 

shaping the general framework of the strategy for the 

management of these resources, which will work within it, to be 

integrated and consistent with the implementation requirements 

of the Organization's strategy of human skills and competencies 

efficient and eligible for work with a high level of productivity 

and efficiency. 

 

I. INTRODUCTION 

he subject of strategic planning for human resources is one  

the hottest topics and there is no doubt that the success of 

any organization is attributed first and foremost to the best use of 

human resources, and the importance of human resources in the 

modern organization is attributed to being the real source of its 

composition, so that the achievement of excellence in the 

performance of the organization shall not depend on merely 

possessing natural or financial or technological resources, but 

also shall rely on their ability to provide special qualities of the 

human resources that have the ability to take advantage of these 

resources and have the ability to understand the new concepts 

and ideas that will help to exploit the features to meet the 

challenges imposed by the environmental circumstances 

surrounding the organization. Thus, the organization's success in 

the long term depends on how individuals have access to the 

necessary knowledge and capabilities which are directly related 

to the needs of certain functions within the organization, when 

the organization defines its goals and strategic objectives. 

       Then such goals and objectives usually result in structural 

organization changes, and such new changes bring with them 

new needs of human resources at the level of jobs, whether in 

terms of preparation or disciplines that are identified through 

T  
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human resources planning activities in terms of human numbers 

and competencies needed to be filled , where we cannot achieve 

the desired objectives of the planning process, unless the  

individuals with appropriate talent and skills are available. 

       Hence, human resources contribute in the success of 

organizations and this depends how efficient the way they are 

manage these resources. Thus, process of human resource 

management can help organization in facing challenges by 

creating a regulatory environment that enables human resources 

to grow and develop and human resources management plays an 

important role in the implementation process of the strategy of 

any organization, where without conscious leadership, and true 

directing depending on the guidance and motivation, and sound 

choice of necessary human competencies or the development of 

existing employees .we cannot expect success for the process of 

implementation of the strategy. 

       This article aims to identify the impact of human resources 

planning process in light of the strategic planning process of the 

organization, and what are the processes through which human 

resources planning exercises its role within strategic planning? 

       Through scientific framework of the impacts for the 

schematic planning for strategic human resources on the 

organization, we can answer the following two questions: 

       - Does Strategic Planning have an impact on Human 

Resources Planning in the Organization? 

       - Is strategic planning at the level of the overall performance 

of the organization important? 

 

II. STRATEGIC PLANNING 

-2.1 What is the planning: 

       All organizations ensure to provide stability and growth 

requirements as the basis for completion of plans and achieve its 

objectives, and this requires that the organization must be 

working to improve its capacity and efficiency in dealing with 

the changes in the external environment including opportunities, 

constraints or threats, as well as working to raise their efficiency 

in dealing with its internal environment and the ability of human 

resources to deal with it and mentioning their strengths and 

weaknesses. 

       Therefore, the planning function and the resulting trends, 

plans and programs are the basic tool to determine the 

organization track and set the general framework for its 

movement  and dealing with the environmental changes in all its 

forms where planning is its  first of the  management functions, 

where it precedes the other functions such as organization  and 

guidance, coordination and supervision; and planning process is 

made in its various administrative levels starting from senior 

management through to the lower management. Thus, planning 

was given several definitions; some of which can be included as 

follows: 

       - Definition of planning is the administrative function that 

determine the current status of the organization with the target 

situation and how to achieve it by setting goals and final 

objectives, and formulating policies and identify the means 

leading to the achievement of those goals and objectives and 

allocate the necessary resources to do so.)ElSayedIsmail   (2000،  

       - Definition of planning as a comprehensive that includes 

design goals, plans, and all the activities that lead to the 

achievement of goals, including strategies, policies, procedures, 

rules, programs and schedules in order to cope with the changes 

that occur in the future.)MorsiNabil,2003) 

       It turns out that planning is the process of selecting the 

objectives, policies, procedures and programs that decides the 

organization Activity and its life course in the future, and 

allocating the necessary resources to do so. 

- 

2.2What is the strategy: 

       The strategy expresses the way organization believes it will 

lead to the achievement of goals and objectives, and then it draws 

its mission and defines its goals and direct its efforts to analyze 

the external and internal environment factors and variables, 

contributing to the production opportunities and identifying risks 

and determining the strengths and weaknesses, and its concept 

has been associated with in the past with  the plans used in the 

management of battles and arts of military confrontation, as they 

then extended to the intellectual administrative field and became 

preferred to be used by the business organizations and other 

organizations interested in analyzing their environment and 

achieving the initiative and leadership in the areas of activity. 

 

2.3 The concept of strategy: 

       Most researchers do not agree on a comprehensive and 

specific definition of strategy, some of mean the ends of the core 

nature, and some mean the specific goals and developing 

different alternatives, and then selecting the appropriate 

alternative and determining the executable length of time, so 

there were many definitions that show the meaning of the 

strategy, and these are some definitions of strategy: 

       - Definition the strategy is to identify long-term goals and 

objectives of the organization, the choice of action plans and 

allocating the necessary resources to achieve these goals and 

objectives.(MorsiJamal al-Din,2002) 

       - Definition of strategy is the pattern or plan that integrates 

the major goals, policies and procedures and follow-up activities 

to ensure the achievement of full association.(SakrNabil,2008) 

       - Definition of strategy is plans and activities of the 

organization that are placed in a manner to ensure the creation of 

a degree of congruence between the organization's mission and 

objectives, and between this mission and the environment in 

which it operates effectively and with high 

efficiency.(QataminAhmed,2002) 

       - definition of the strategy is a long-term plan adopted by the 

facility as base for decision-making by determining the current 

and future mission and is based on determining the scope of 

markets and products that it deals with, and uses of the resources 

available to them competitive advantages it enjoys, and the 

impact of compatibility between its various administrative 

functions and business various activities  in order to achieve 

cohesion established internally and enable it to freely  move and 

to cope with the external environment and to reach its goals and 

objectives and basic ends in a balanced manner).Gharab 

Alkamel,2009 ( and it turns out that the strategy is a set of 

activities and plans that determine the long-term performance of 

the organization, and the allocation of resources necessary to 

implement those plans, so as to ensure the confluence of 

objectives of the organization with its mission and meet its 
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mission with the surrounding environment effectively and 

efficiently. 

       What is inferred from previous definitions is that it is not 

necessary that the strategy shall be an organized plan, but rather 

it is a series of decisions taken in accordance with the position 

dictated by environmental factors surrounding the organization. 

 

-2.2 Strategic Planning Basics 

       Contemporary organizations seeking to achieve a 

competitive distinct niche in their markets it targets, and the 

target customers groups, and between its current and potential 

competitors, and through movement in accordance with an 

integrated clear vision, which is the right framework and proper 

approach to take advantage of the potential and current resources 

. 

       In the modern scientific reality, in which spatial and 

temporal spacers are confined, where there are open markets and 

acute interactions and effects among organizations among 

themselves on the one hand, and between themselves and 

business environments on the other hand. Hence, the  strategic 

planning became the  correct professional tool for the survival of 

and growth of the organizations and achieving effective 

performance on long, medium and short run alike. 

 

2.2.1 The concept of strategic planning: 

       Strategic planning has become a way of thinking and style of 

work, in response to the enormous pressure and environmental 

influences, faced by the business organizations, and many writers 

and researchers embarked to define the strategic planning, the 

following are some of these definitions: 

       - The definition of strategic planning is the accessible future 

design and determining the necessary means to achieve 

it.(Alsalme Ali,2001) 

       - Strategic planning definition is a group of processes that 

define the major directions of the organization allowing them to 

adjust and improve and strengthen the competitive 

position.(Khalid Ibrahim,2000) 

       - The definition of strategic planning is ongoing process to 

make the decisions of the organization of the work at the present 

time in a systematic way with great knowledge of the future of 

these decisions, and organizing the effort required to implement 

these decisions in a systematic manner and measure the results of 

these decisions through expectations through the availability of 

an information system.(FayadMohamed,2011) 

       - Strategic planning is to develop a definition of the 

organization's mission, goals and strategic plans and policies and 

as a process designed to achieve an orderly transition from the 

current position to the future target position.(Sami Omar,2007) 

       - Strategic Planning definition means putting the future plans 

of the organization, and identifying objectives in the long term, 

and choosing the appropriate style to achieve them. (Nushi 

Mohamed,2011) and it turns out that strategic planning is a 

project to change the culture in order to adapt to the future to be 

accessible, through the design and vision of the Organization's 

mission and objectives and its main course, as well as identifying 

operations and activities necessary to achieve these aspects. 

 

2.2.2 - The importance of strategic planning: 

       The organizations that are interested in planning its 

operations and activities strategically achieve many advantages 

and benefits, the following are the most important benefits to 

organizations by the adoption of strategic planning: 

(RouyaHassan,2011) 

       - Strategic planning assists in clarity of vision of the future, 

so that the formulation of strategy requires a great deal of 

accuracy in expecting future events and predicting its course, 

which helped to effectively deal with them. 

       - Strategic planning helps the organization in achieving 

environmental interaction in the long term, where business 

organizations cannot influence in the conditions and environment 

variables in the short term, whether were political or economic, 

technological or cultural conditions ... etc.; while it could do so 

in the long term through strategic decisions that help them to 

exploit the opportunities and reduce the impact of environmental 

risks, and it also contributes to the use of its resources and its 

potential in an effective way to exploit the strengths and 

overcome the weaknesses of the organization.( Mohamed 

Sayrafi,2006) 

       - Strategic planning helps strengthen the competitive 

position where the strategic planning strengthens organizations 

status under severe competitive conditions, whether at the local, 

regional or international levels and supports industries that are 

facing technological changes, and helps to make use of its 

resources and its technical, material and human wealth. 

       - Strategic planning helps to bring about change, as strategic 

planning depends on human resources with positive thought of 

and capacity to meet the challenges, and the desire to develop the 

reality of the organization for the better. 

 

2.2.3 Strategic Planning goals: 

       Strategic planning system is designed to achieve many of the 

goals, according to the trends of the organization and the 

characteristics of the situation in which the planning process is 

done, and the following are the most important goals that  

strategic planning seeks to achieve:(Ahmed Qatamin,2002) 

       - The creation of the organization internally by making 

adjustments in the organizational structure, procedures, rules and 

regulations and manpower in a manner that increases their ability 

to deal with the external environment efficiently and effectively. 

       - Taking important and influential decisions working to 

increase the Organization's share in the market and increasing the 

customer satisfaction with it and maximizing the gains of the 

stakeholders due to its existence, whether they are shareholders, 

the whole society or sector of it. 

       - Identifying priorities and the relative importance, so as to 

set long-term goals and annual objectives, policies and make 

resource allocation processes according to these priorities. 

       - Increasing the effectiveness and efficiency of decision-

making, coordination and control and rectifying deviations due to 

the presence of the criteria represented in the strategic objectives 

of operations, and coordination between the various decisions 

and unification of trends. 

       - Focusing on the external market and environment as 

exploiting the opportunities and resisting threats is the primary 

criterion for the success of organizations. 

       - Collecting data on the strengths, weaknesses, opportunities 

and threats so that the manager can detect problems early and 
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thus can take the leadership rather than manager decisions shall 

be a reaction to the decisions and strategies of his competitors. 

       - Encouraging the involvement of employees through 

collective action which increases the commitment of employees 

in achieving plans in which they participated in their discussion 

and approving them and reduces their resistance to change and 

increase their understanding of the foundations of performance 

and the granting of incentives within the organization.( Habib Al-

Sahaf,2001) 

       - Facilitating the coordination process and preventing 

conflict and clash between the administrations due to the 

existence of clear standards and objectives used to separate the 

opposing views. 

       - that the organization shall be Keeping up with the technical 

developments and technology in the workplace. 

 

2.2.4 stages of strategic planning: 

1. Identifying the organization's mission: the mission 

represent an accurate description of what the 

organization is trying to achieve and determine the 

future direction as well as the purpose for which it 

existed and providing the vision it desire to achieve in 

the future by adoption of the future plans of the 

organization and working to implement, making it 

geared towards the strategic choices. 

2. Environmental Analysis: If the environment is 

represented by several variables surrounding and within 

the organization, the external variables are (economic, 

technological, social, political variables) that the basic 

idea of the environmental analysis is to figure out the 

opportunities and threats and strengths and weaknesses. 

3. Identifying the strategic objectives: It is a description of 

the results to be achieved through the efforts of the 

organization and should preferably be defined and can 

be measured to ascertain the extent of their 

achievement. 

4. Developing and setting strategic options: it is 

represented in the process of developing the available 

options that determine the direction the organization 

takes to achieve its goals, mission and take multiple 

types and varieties, both at the macro level or at the 

level of functional business units, namely according to 

its position in the strategic pyramid. 

5. Determining the best strategic option: that the strategic 

option is the sequential steps that begin with the process 

of evaluating strategic alternatives, then determining the 

best alternative according to standards based on the 

results of strategic analysis makes it better for the 

internal position of the organization and enhances its 

adaptation to the internal environment, and then 

achieving their goals.(Nabil Sakr, 2008) 

6. Implementation of the strategic options: the 

implementation of the strategic option shall occupy a 

part of the researchers interest in strategic planning as a 

link between drafting and strategic control on one hand 

and strategic success in the recruitment of energy and 

determine the mechanism of the strategic 

implementation and the creation of its requirements 

effectively on the other hand. 

 

III. HUMAN RESOURCES PLANNING 

3.1 The concept of human resource planning: 
       Any organization need to HR through which it practices its 

activity, thereby the organization shall identify their needs in 

terms of the human different numbers and qualities through 

human resources planning process. Moreover, there are multiple 

definitions of the concept of human resources planning, the 

following are some definitions related to the human resources 

planning: 

       - Definition of human resource planning is to transform the 

existing or future work plan of the Organization to the needs of 

human resources for its implementation, and under the plan it 

shall determine the quantity and quality required and labor 

available, and linking them  to all the functions of human 

resource management from recruitment and training, information 

and development and others.)AlSahafHabib,2001( 

       - Definition of "human resource planning is a structured and 

continuous process of analyzing the supply and demand sides of 

human resources in the future so as to help cope with the element 

of surprise and uncertainty.)MursiMohamed ,2003( 

       - Definition of human resource planning is a set of activities 

that enable the organization to determine and identify the future 

needs of the human resources necessary to achieve organizational 

goals, and formulate necessary programs to meet the deficit in 

the human resources available or disposal of its surplus.(Maher 

Ahmed,2003) 

       It turns out that human resource planning is the process by 

which the future needs of the organization of the necessary 

resources and the potential of human resources future are defined 

in which, to determine whether the organization is in need of 

additional work force and what is type  and skills required to bear 

the burden of future work or a shortage or surplus so that existing 

resources shall be enough to accomplish what is planned 

including  the size of the work in the organization's current 

strategy; in order to get the right number of qualified human 

resources appropriate for jobs at the right time. 

 

3.2 The importance of human resource planning: 

       The main reason for the need for human resources planning 

is that extends the basic data for many of the functions of human 

resource management e.g. recruitment, selection, training, and 

although the planning of human resources must be exercised by 

all organizations, but its importance is clearly shown in the large 

and medium-sized organizations as follows . (Al-HitiKhaled, 

2003) 

1. Human resource planning helps reduce errors in production 

lines, so it helps to identify the deficits and surpluses in the 

workforce, and then take the necessary measures, such as 

firing, transfer, promotion, and training. 

2. Human resource planning helps get rid of surplus and 

filling the deficits and thus the rational use of human 

resources and reducing the cost of private employment to a 

lesser extent. 

3. Human resource planning helps in the flow of selection and 

appointment processes as if they wanted number of 

employees in the organization was not known, we cannot 

start operations of the recruitment and selection. 
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4. Human resource planning helps in career planning for 

employees, as this involves identifying training, 

transportation and promotion activities. 

5. Human resource planning helps show the weakness and the 

strength and quality of human resources performance and 

thus in determining the quality of the required training and 

development programs to raise employee performance 

levels. 

6. Human resource planning helps achieve integration and 

interdependence between the various human resources 

management programs, so that the needs of planning does 

not work in isolation from planning training; for example 

wages or recruitment, selection planning.(Rouya 

Hassan,2004) 

 

3.3   The objectives of the Human Resources Planning: The 

human resources planning objectives are as follows:(Said Salim, 

2009) 

1. Getting the required number of personnel to perform 

work at the right time and the right place. 

2. The promotions and job changes planning. 

3. Occupying vacancies that arise as a result of retirement 

or resignation or the reasons for leaving the service 

(labor turnover). 

4. Good preparation for acts of recruitment, selection and 

appointment. 

5.  Estimating the cost of human resources and the 

preparation of the budgets of salaries and bonuses. 

6. Preparation for training programs and preparing 

individuals to take over their jobs. 

7. Achieving integration between the strategic plans of the 

organization and the human resource management 

strategy and its various activities. 

 

3.4 stages of human resources planning:  

1. Human resources planning experiences multiple 

sequential and integrated stages with each other, to 

form a strategic plan that describes the need for 

Human Resources, by the Organization which is 

planning for ; the most notable as follow. (Abu 

Saleh Mohamed,2007) 

2.  Demand forecasting: These include estimating the 

future needs of employment by reference to plans 

for the project and predicting the needs of the future 

activities in employment. 

3. Supply forecasting: by estimation of workers and 

analyzing the current resources and capacity to give 

in the future, after estimating the likelihood of loss 

of supply. 

4. Needs assessment by analyzing the supply and 

demand to identify the likelihood of shortages or 

receiving an increase in human resources that the 

organization can take advantage of them in their 

future plans. 

5. The cost and productivity analysis: by analyzing the 

productivity of labor and cost of energy used to 

identify ways to improve productivity and cost 

reduction methods. 

6. Estimating budget preparation and control tools on 

employment: re-estimating budget and its standards 

that includes overcoming the problems of adverse 

employment plans. 

 

3.5  Factors Affecting the Human Resources Planning: 

1. Integration with the organization's plans: Human 

Resources plans must derive from plans at the corporate 

level and this necessitates the development of effective 

channels of communication between the planners of the 

organization and human resource planners. 

2. Care of senior Management: In order to conserve the 

survival and continual of strong operating planning 

process in the long term, we must get generalization of 

senior management includes obtaining the necessary 

resources, and the clear vision and essential cooperation 

for  the success of human resource planning programs. 

3.  There are two sets of factors: internal factors, a group 

of factors of the organization relating to the internal 

environment of the organization influential in 

determining the size of the required human resources. 

External influences .are the variables occurring in the 

external environment organization including economic 

factors, social factors, employment policy in the state, 

and technical factors, the situation of the labor 

market.(AlazzawiNajm,2010) 

4.  The objectives of the organization: financial status and 

technical changes and workload. 

5.  size of the initial efforts: the intensive efforts and 

excessive speeding in the design of human resources 

planning programs lead to increasing the likelihood of 

failure of the programs and therefore the successful 

human resource planning program starts slowly and 

then increases when the program proves being 

successful and the  successful starting points are 

represented  in the development of the skills inventory 

accurately and properly. 

6.  Coordination between other departments and functions 

of human resources: It is essential that there is 

coordination between the management and functions of 

human resources and other departments to achieve the 

organization's goals. 

7. Engaging executives: human resources planning is not 

considered a human resources management function 

only as the successful human resources planning 

requires coordinated efforts on the part of managers and 

human resource management. 

8. Control over human resources plan: is control over the 

planning of human resources by focusing on the 

application of human resources in terms of the needs 

assessment for an appropriate period of time and dont 

forget to change the ways and methods and systems 

work when human resources planning. 

 

3.6 human resources planning problems: 

1. The lack of awareness of planning among a lot of 

employees in administrative organs. 

2.  The lack of cultural capabilities required to planning as 

a result of the small number of experts and lack of 
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practical and cultural experience which increases the 

likelihood of making mistakes. 

3.  The lack of quantity and lack of the information 

required for the process of planning and the lack of 

organization of information systems for human 

resources management. 

4. The difficulty of reaching a specific and precise criteria 

to identify tasks assumed by the human resource 

management. 

5. The need to define the responsibilities and tasks 

between officials in the various departments of the 

organization in terms of the development of plans and 

procedures for implementation. 

3.7  Benefits realized from the planning of human 

resources: 
       You can draw a number of advantages and benefits that the 

organization can achieve by the application of strategic 

management and planning of human resources, including:(Abu 

Sin Ahmed2007) 

1. The use of strategic plans as a guide for the organization 

to identify adapt to the important the changes 

effectively. 

2. Increasing the organization's ability to identify multiple 

targets and recognize the strengths and weaknesses, 

opportunities and threats in the organization and 

determine the operational programs to deal with them. 

3. Increasing the organization capacity and forecasting 

needs of the human resources of quantity and quality 

and their development in a manner consistent with the 

achievement of the strategic objectives. 

4. Creating a way to link the policies and regulations of 

human resources, including training policies and 

development of personnel by work's strategy. 

5. Increasing the compatibility between human resources 

plans and executive operations. 

6. Increasing the effectiveness of the use of human 

resources and improving production and reducing the 

accident rate, and the rate of labor turnover and 

absenteeism rates. 

 

IV. THE REQUIREMENTS OF THE INTEGRATION OF HUMAN 

RESOURCE PLANNING AND STRATEGIC PLANNING 

       Many of the economic, social, cultural and technological 

variables affect the combination of the appropriate human 

resources to deal with these variables, which impose on them the 

need to find methods and tools that enable them to achieve the 

response to these changes and adapt to them, so that 

organizations can be effective in dealing with these variables, 

and achieve effective integration of human resource planning and 

strategic planning of the organization. Thus, this would require 

the availability of several requirements, including: 

(ZoubiMohamad,2012) 

1. The organization must have clear idea on the 

current situation of human resources, and 

specifically the strengths and weaknesses. 

2. Designing appropriate programs to bridge the 

gap, if any, between the reality of the current 

human resources and what it will need in the 

future both in terms of numbers or disciplines. 

3. We must link between the work planning 

cycle, and human resources planning, which 

encourages managers to think in human 

resources. 

4. Human resource planning must be a goal of the 

organization, as  Human resource planning 

gives an opportunity for senior management to 

think about the work plan, namely the 

continued growth of the organization might 

face constraints represented by the human 

resource shortfall, and that this problem needs 

to be focused on and be paid an attention in  

the upper levels of the organization. 

5. Ensuring the ability of traditional human 

resource programs to satisfy the needs of 

senior management and career management. 

6. Identifying issues and matters of human 

resources that affect business goals and inform 

their managers of them. 

7. Transforming business objectives in to human 

resources objectives which represent the basis 

for the human resources strategy plan. 

 

V. CONCLUSION  

       Through the above mentioned, it turns out that  human 

resources management is the beating heart of modern 

management because they assume the jobs and tasks that  

reinforce the  position in the organizational structure of the 

organization and make it a means of survival, and through 

strategic planning, the organization can recognize the reality of 

their potential and their strengths and how to make use of them , 

and then the weaknesses and ways to treat them , and without the 

strategic planning process, the organization cannot find a positive 

impact with its external and internal environment. 

       Human Resources Planning and plays an active role within 

the organization's strategy, through which need for the 

Organization's strategy of human resources is estimated in the 

light of the level of the volume of work to be achieved, and this 

necessarily requires the volume of work in each department 

within the organization, to assess its needs of human resources to 

cover this volume of work and work to treat it to achieve a 

balance between the size of its volume of work  and then finding 

out a strategic plan that  identifies needs of the organization of 

human resources in terms of numbers, disciplines  and qualities, 

in manner that  serve to achieve the strategic objectives of the 

organization. 

       Thus,  the goal of human resource planning is to provide the 

necessary human resources to accomplish the work volume 

required in the organization's strategic plan, so that there will not 

be a surplus or a deficit, and so as for the  human resources 

planning process to be effective. Hence, those responsible for 

this process  must be aware of and understand all the strategic 

plan dimensions of the organization, and this in turn requires the 

existence of a future vision for the extrapolation of future events 

with an impact on the human . Therefore, effective planning of 

human resources gives the organization enough time to deal with 
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the needs of human resources more flexibly, so as to help it cope 

with the element of surprise and uncertainty, and the ability to 

respond to the challenges of the labor market. 
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Demand of Mass Transit Rapid System in urban renewal 
process of core city area of Lucknow 

Arun Kapur, Dr. Rekha Jain 
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Abstract:  
Almost all the Indian cities have a core area. The core areas are 
often high density, congested areas with very less open spaces. 
They have high concentration of population and are also linked 
with the strong heritage of the cities. These core areas are in the 
process of decay due to numerous reasons and this decay is now 
posing a threat to the heritage value of the cities. Of many reason 
for this decay is the fast changing lifestyle of the inhabitants of 
the place, changes in the economy of the people living in core 
areas, the neglect by the local developmental authorities and the 
lack of connection with the new developed areas of the cities. 
Often the core areas are bound by within the heritage zone and is 
separated from the new developed areas of the cities. The 
congested roads connecting the core areas make them in 
accessible for the people of the city.There is a strong need to 
connect the heritage core areas with the main city to save the rich 
heritage of such places for the future generations. The research 
paper tries to find a solution in mass transit rapid system in 
renewal and conservation of core areas. 
 
Index Terms: Heritage, core city area, public transportation. 
 

I. Introduction: 

India is a country which has nearly seven-thousand-year old 
history. India has some cities which are one of the oldest cities in 
the country. These old cities were made when there were no 
motorized vehicles in the country. Today, in past few years, India 
has shown growth in almost all fields. The liberalization policy 
of the Government has affected the economic condition of the 
country in a positive way. With the better economic standards, 
the lifestyle of people has also started changing very rapidly. 
Today the ever increasing population of the country is facing a 
big challenge in terms of transportation. A country which was 
known to be agriculture dominated country has started showing 
rural to urban migration at rapid pace in last three decades. The 
urban centres are increasing in their sizes and also affecting the 
density of the core areas of almost all the cities in the country. 
The country is today at crossroad where we have a rich cultural 
heritage on one side and the future developments on the other 
side due to economic boom. The economic and technological 
development is a big reason for people migrating out from the 
core areas and the existing land uses getting converted into 
unreachable commercial areas. In almost all the cities we find 
that the old residential settlements are getting converted into 
wholesale commercial hubs. This conversion of land use and 
mutilation of the residential clusters in the core areas is not just 
affecting the built up heritage but also affecting the intangible 
cultural heritage of such core areas which is related with the 
people residing in these areas. The lack of proper public transport 

system has failed to connect the core city areas with the new 
developed areas of the cities. The stark contrast between the new 
developed areas and the neglected core areas of the cities, the 
congested roads and the decaying core areas are greatly affecting 
the tourism industry. 
 

Research Area: 
The research areas selected is the core area of Lucknow, Chowk. 
Chowk is the oldest part of Lucknow located at the west side of 
the city, which has a rich history and heritage value. The area 
tells about the prosperous Nawabi era of the city and speaks of 
the rich cultural heritage of Lucknow. Lucknow has always been 
known for its Sham- e- Avadh, just like Subah-e-Banaras of 
Varanasi. Shaam-e-Awadhhas been famous and much has been 
written about it and its atmosphere of lilting sounds of music and 
ghungroo, mujra dances and melodious singing of ghazals and 
thumri as forms of light and classical music that was associated 
with it. Today many of the old characteristics of the area are not 
seen in Chowk. However, Chowk stillshows the conviviality of a 
commercial area surrounded by residential clusters of different 
communities which add on to the Ganga- Jamuni tahzeeb of 
Lucknow. 

Historically since Chowk was a place which was bound to have 
the presence of the patrons of the tawaifs who were mostly 
aristocrats, nobles, nawabs, jagirdars, taluqadars, wasiqadars, 
mahajans (money lenders) and highly placed officers of the 
Nawabi administration and were supposedly connoisseurs of arts 
and crafts; the market had gold and silversmiths, dealers of 
precious stones and engravers called nageen taraash, ivory 
craftsmen, cloth merchants who dealt in chikan, zardozi, 
kaarchob, kamkhaab and silk items of clothing, that the rich 
could afford.  

A primary survey was conducted on the main Chowk Road to 
find out the typology of the shops in the Chowk Road. The types 
of shops include commodities like sweets, eateries, jewelers, 
chikan and zardozi shops, hukka shops, perfumery shops, florists, 
gota and zari shops, tea stalls, pan shops, religious books shops 
etc.  The survey reveals that although today we no longer see the 
vibrancy of historical sham-e-avadh and hear the sound of 
ghungroo, ghazals and thumri but the shops present today seems 
to have a relationship to the original use of the Chowk Road. The 
present situation in the shops of Chowk area tell how they have 
not been successful in competing with the fast moving new 
technology and how they have been side lined in the rapidly 
growing city. The narrow lanes, lack of connectivity, lack of 
proper public transport are not just affecting the tourism in the 
core areas but are also affecting the commercial activities in these 
areas. 
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Studies and surveys have shown that a lot of transformation is 
happening in Chowk not only in terms of tangible but also in 
terms of intangible heritage. Surveys indicate that there has been 
nearly 30% transformation in the core area. People have started 
migrating out from the core areas to the new developed areas of 
the city. The people living in the core areas often find the core 
areas too congested and de connected from the new developed 
areas. The changing lifestyles of the residents often limit them to 
keep four-wheelers due to lack of parking spaces in the core 
areas. The lack of civic amenities, lack of parking, lack of 
tourism etc. are forcing the core residents and their new 
generations to opt for better opportunities. The purpose of the 
study is bridge the gap between the old and the new developed 
areas through a medium which can stop the transformation 
process of Chowk area. 
There is a need to understand that the core areas of the Indian 
cities belong to the era when motorized vehicles were not there 
on the roads. Thus the percentage of roads in the core areas are 
often much lesser that the areas left in the new developed areas in 
the cities.  The percentage roads in the core areas were also less 
and streets were narrow because of the composite climate to keep 
the streets cooler during the hot summer months. 
 

II. Vehicular traffic scenario in India: 
The forecast given by Ministry of Urban Development, 
Government of India for the coming years show a shocking rising 
trend in the number of motor of vehicles in India (refer table-1).  

With this rising trend in the number of vehicles both in Lucknow 
as well as the whole country, it becomes important to analyze the 
ground reality in terms of traffic bearing capacity of the roads in 
the coming years. Today in fact nearly all the urban centres in 
India with a population more than a million are facing a major 
problem of transportation. The growth rate of population in the 
Urban areas and the continuous migration from the rural to the 
urban is adding to the problems. 

The rapid urbanization, growth of population and economic 
development, nearly all the Indian cities are going to face a major 
problem of public transport.  

Impact of economic growth in the increase of urban traffic: 

The study shows that there has been an extensive rise in the 
economic status of the people residing in the urban areas of 
Indian cities. The core city areas are also not untouched with 
these economic developments. The surveys show that there has 
been a multi fold increase in the number of motorized vehicles 
owned by people living in the cities. In the past few decades, the 
percentage increase in the road network due to limited carriage 
ways in the cities is much behind the rate of increase in the 
population and the number of motorized vehicles. This economic 
development in the urban centres has been a major reason for 
rural to urban migration.  
India since the liberalization policy of 1991, has shown an 
extensive economic growth. Today the country stands among the 
fast growing economies of the world. As the economy increases, 
so is the urge among the people to get behind the wheels. India 
has also not been untouched by the phenomenon. Easy 
automobile loans, more number of small segment cars and two 
wheelers in the market have lured the urban people to own at 
least one vehicle in each house. The comparison between the 
growth of population, number of vehicles and the length of roads 
in the country show a contrast and gives the reason for the 
growing congestion in the urban areas. 

 
III. About the study: Chowk, Lucknow  

Lucknow has grown all around in a radius of 25 km. taking the 
General Post Office in Hazratganj as the centre (refer figure-1). 
The main office and commercial complexes are located in the 
central part of the town thereby making daily commutes a 
necessity. Considering the existing condition of the arterial roads 
from the north to south and from the east to west there is not 
much scope to augment the existing public transport system 
which includes public buses, three wheeler tempos and private 
vehicles. The growth of Lucknow in recent years has resulted in 
vastly increased demand for transport and a dramatic rise in the 
number of vehicles. Transport infrastructure, however, has not 
grown correspondingly and is therefore highly inadequate. With 
the number of registered vehicles rising by about 40,000 vehicles 
per year in the past decade, the roads and parking spaces in the 
City have become extremely congested, especially during peak 
hours. The U.P. Transport Corporation operates a fleet of ninety-

Table 1: Estimated Vehicle population in India (in million vehicles) 

Population 2005 2008 2015 2025 2035 
2-W 35.8 46.1 87.7 174.1 236.4 
3-W 2.3 3 5.3 8.8 13.1 
HCV 2.4 2.9 4.6 9.1 15.2 
LCV 2.4 3.2 5.7 12.5 26.9 
Car, SUV 6.2 8.8 18 41.6 80.1 
Grand Total 49.1 63.9 121.3 246.1 372.7 
Source: Ministry of Urban Development, Govt. of India, 2006 
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eight buses on ten different routes and estimates that the total 
passenger load on these buses is around 47000 daily. 

The studies suggest that the percentage of road areas in the core 
city areas is much lesser that the new developments of the city. 

The reasons may be that the old areas were developed much 
before the industrial era after which automobiles became 
anecessity. Another reason for less road area was the composite 
climate which suggested narrow lanes and also the living style of 
the core areas which created mohallas, katras and hatas. 

The population of the city has increase multifold in last twenty 

years. As per the masterplan of Lucknow the population growth 
rate varies from 3.51 to 4.37% with a population density of 67 
persons per hectare. The city is recognized as low height low 
density city with open spaces and greenery. 

According to the available data there has been a rapid increase in 
the number of vehicles plying on the roads, both private and 
public. It is said that the growth in the number of vehicles is an 

indicator for economic development of any country. This is also 
due to increased pace of urbanization in the cities. One also 
notices increase in the ridership in the public vehicles which has 
added on to the load on the roads of almost all Indian cities. The 
rites and UP State Transport Dept. report suggests that there is 
nearly 16% growth rate in the number of vehicles in Lucknow 
every year, which clearly suggests that there is a strong need for 
a new transportation system.  

Growth in the number of vehicles on the roads are often due to 
basic three parameters. Growth in population, increase in the rate 
of urbanization and the economic growth of the place. In India, 
owning a vehicle is also associated with status of people. Thus, 
with economic growth, there has been extensive rise in the 
number of vehicles on the roads. Today India is targeted as a 
prospective market for new and modern vehicles by almost all 
the vehicle manufacturing companies across the world.  

The data from the UP State Transport Dept. shows an annual 
growth of vehicles by nearly 16% to 19% which is an alarming 
situation for the city where the road and infrastructure occupies a 
very less percentage of the land use in the city planning (refer 
table-2). Lucknow has about 10.2% of the landuse for roads 
which is much lesser than cities like New Delhi and Chandigarh. 
On close observation one finds that the traffic of Lucknow 
comprises of 82% of two wheelers, 14% of four wheelers and 
rest only 4% for public transport and other modes of transport. 
Thus it is very clear that the city lacks any form of Mass Transit 
Rapid System.  

The only public transport available from Chowk are three 
wheeler autos which ferry only 8 passengers at a time and occupy 
a lot of road area. Thus, there are often traffic jams near Chowk, 

especially on Sundays and Fridays when there are weekly 
markets or Friday prayers. The traffic often gets choked due to 
various religious rallies in the area during festivals.  

City Growth in last 20 years: 
Since last two decades Lucknow shows a sharp increase in the 
migrant population. Today nearly 36% of the city’s population is 
among the people who have migrated to the city for better 

 

Figure 1: Source: lucknow.nic.in (Official website of 
 

Table2: Annual Growth rate of vehicles in Lucknow 

Registration of Vehicles in Lucknow 
S. No. Type of Vehicles 1994 1998 2005 Annual Growth rate % 
          (1994-2005) 

1 Two wheelers 212774 285511 601745 16.62 
2 Car/ Jeep/ Vans  27608 42855 97878 23.14 
3 Bus 1126 1349 3553 19.59 
4 Truck/ HCV 4219 5264 7742 7.59 
5 Tractor and LCVs 10077 11017 19985 8.94 
6 Three Wheelers, taxis and others 6487 8579 9567 4.32 

  Total 262291 354579 749395 16.88 
Source: RITES Report and UP State Transport Department 
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lifestyle. Of the 5.76-lakh people added to the Lucknow Urban 
Area during 1991-2001, about 2 lakh were migrants. In 
comparison, the natural growth was 3.68 lakh (refer table:3 &4). 
 
The masterplan 2021 clearly indicates the growth of population 
in Lucknow since 1981 and also gives a projected figure as 
perthe growth trends. The present extent of Lucknow Municipal 
Corporation extends to nearly 980Sq.Km. for Masterplan 2021.  

State of core areas of the City: 
The core city areas of Chowk, Lucknoware showing signs of 
rapid mutations which are posing hurdles in the way of 
conserving the cultural heritage of the areas. The survey 
conducted in the core area of Chowk reveals that nearly 27% of 
the total old buildings have been replaced by modern structures. 
The survey conducted shows that nearly 30% of the people in the 

core area have either their work place or their residences more 
than 4Km away from this place. It is a clear indicative that 
people belonging to the core areas have started migrating to 
better developed areas. It is important to understand the root 
cause of the problems so that a proper solution could be found 
out.  

The transformation has resulted in the rapid change of the 

landuse of the buildings which is one of the most important 
problems. The survey reveals that nearly 30% of both the 
residential clusters and the shops in the main shopping street are 
rented to new people and the original owners and inhabitants 
have migrating out to more open and newer areas. Thus the 
residential areas are slowly converting to commercial hubs and 
godowns.  

With the out migration of the original inhabitants, the new people 
who are occupying the buildings are from different cultural 
backgrounds. Thus, they do not have any oneness with the place 
and thus are changing the built form of the original buildings. 
There are rapid changes occurring in the architectural character 
of old city cores. The intervention by property dealers are trying 
to change the whole skyline of the core city areas which is a 
matter for concern.  

There is a constant change in the imageability of the buildings of 
different communities living in the old core areas which have its 
own heritage value both in terms of tangible built up architecture 
and also in terms of intangible cultural values. 
Another issue is also a resultant of this slow migration, that the 
small scale industries which used to be run in each household is 
also reducing and we rarely find the new breed of artisans in such 
areas.  

Traffic, services, parking, waste management etc. has always 
been an issue in the core city areas. The streets are not equipped 
to handle heavy traffic. There is problem of connectivity with the 
newer developments of the city.  

Above all, there is problem of self-awareness among the people 
living in the core city areas. There is complete loss of 
participation in any conservation activity or Government policy 
matter for such areas.  

IV. Core City areas and demand for connectivity with the 
rest of the city: 

Chowk area: a hub of tourism 
The core city area of Chowk is a major tourist attraction among 
the tourists coming to Lucknow. Lucknow is often known for its 
nawabi lifestyle, its food, its nazaqat, its handicrafts, its 
perfumes etc. Chowk offers a platter of variety of places for the 

tourists. UP tourism has started a heritage walk in the core area 
of Chowk in Lucknow to make the tourists aware of the rich 
cultural heritage of Lucknow. However, the initiative has not 
been very successful due to increasing traffic in the narrow roads 
to the city and also the rampant transformation that is happening 
in the core city area. The tourism has not been promoted properly 
so it could help the people living in the area to earn their 
livelihood.  

Table 4: Decadal Growth of Urban Agglomeration & Lucknow Municipal Corporation (1951-2021) 

Year Lucknow Urban Agglomeration Lucknow Municipal Corporation Lucknow Cantonment 

  
Population Decadal 

Growth 
Growth 
Rate % 

Population Decadal 
Growth 

Growth 
Rate % 

Population Decadal 
Growth 

Growth 
Rate % 

1981 1007604 193622 23.79 9479900 173346 22.38 59614 20276 51.54 
1991 1669204 661600 65.66 1619116 671125 70.79 50089 -9525 -15.98 
2001 2245509 576305 34.53 2185927 566811 35 59582 9493 18.95 
2011 3226000 980491 43.66 3166000 980073 44.84 60000 418 0.70 
2021 4500000 1274000 39.49 4440000 1274000 40.24 60000 0 0 

Source: Master Plan 2021: Projected Population of Lucknow 
 

Table:3 Composition of Growth in Lucknow during 
1991-2001 
Composition Population Increase 
Natural Increase 368998 64% 
In Migration 207307 36% 
Total Increase 576305 100% 
Source: Census of India 2001- Migration Tables D-3 Series 
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The Chowk Road starts from Gol Darwaza at one end till Akbari 
Gate at the other end. The connecting road is called as Chowk 
Road and has variety of shops related to the culture of Lucknow 
with residential clusters behind these shops. 

The residential hamlets around the Chowk Road show a variety 
of cultural heritage. We find religious centres of many 
communities around the street. The examples of Shri kalli Ramji 
Mandir, Sambhavnath Jain Temple, The Krishna Temple, The 
Nepali temple, Baba Vishwanath temple, Madrasa-e-Nizaamia, 
Meer Anees’s Mazar, Tehsin ki Masjid etc. show the 
concentration of people from different communities living 
around the main Chowk Road. The variety in the communities 
living in the Chowk area add to the conviviality and vibrancy 
during the festivals of different communities. 

However, the present situation is not very good. Only 5% of the 
tourists coming to Uttar Pradesh travel to Lucknow. More than 
75% of the tourists are corporate clients who come to Lucknow 
for only business purpose. This means that though Lucknow has 
immense potential in terms of cultural tourism, but it has failed to 
project it on the world map. Experts blame the lack of 
infrastructure and connectivity to be one of the reasons for the 
failure. 

 
Case study of Delhi Metro: 

Delhi is another city with nearly same type of problems but of 
more magnified scale. The present population of Delhi is about 
16.75 million with high rate of rural to urban migration cases and 
decadal population growth rate of about 21.15%. Last few 
decades have seen major congestion on Delhi Roads and rise in 
the number of road accidents. Delhi has a mix of areas ranging 
from the congested Old Delhi to the Lutyens New Delhi. Delhi 
till the time Delhi Metro Rail Corporation started its functioning, 
the Delhi roads were always choked with high traffic. Delhi had 
its historic city centre at Chandni Chowk and the City Centre for 
the New Delhi at Connaught Place (Rajiv Chowk). Delhi grew 
with a multi nuclear approach and many smaller Distt. Centres 
were developed at Nehru Place, Janakpuri, Saket, Green Park, 
Laxmi Nagar etc. The distance between all the district centres 
and the traffic on the connecting roads was one of the reasons 
why many of these District Centres could not function properly 

(refer figure-2). Delhi shows an annual growth rate of nearly 7% 
in the number of vehicles on the roads. Delhi Metro Rail 
Corporation (DMRC) has tried to solve the problem of Delhi 
traffic to a great extent. Not only has it connected the old to the 
new areas of the city but has also brought all the commercial 
centres closer to each other. Delhi Metro has emerged as a cost 
effective solution for urban transportation.The Delhi Metro with 
its 280 carriages transports 650,000 passengers daily and siphons 
1.5 million commuter trips each day off the roads. “The result is 
1,650 fewer buses on the roads. 

One can note that nearly 70% of the revenue of Delhi Metro Rail 
Corporation comes from operational sources (ticket sales) and the 
rest from non-operational ones such as advertising and property 
development. Thus metro has been successful in not only giving 
a cushion to the increasing traffic of Delhi but has also helped in 
connecting the old parts of the city to the newer developed ones. 
DMRC has come as a handy tool to reduce the constant 
transformation of the residential hamlets of the old Chandni 
Chowk area thus there by reducing the number of out migration 
cases. Metro has connected the two different areas with the help 
of technology. 

V. Findings of the Study: 

The survey conducted in the core area of chowk was done to 
understand the extent of transformation that has happened in 
Chowk and to understand the reasons for the transformation. The 
survey reveals that nearly 27% of the total old buildings have 
been replaced by modern structures. The survey conducted shows 
that nearly 30% of the people in the core area have either their 
work place or their residences more than 4Km away from this 
place. It is a clear indicative that people belonging to the core 
areas have started migrating to better developed areas. Survey 
indicates that almost of the people living in the core area own a 
two wheeler and few even own four wheeler automobiles. Nearly 
30% of both the residential clusters and the shops in the main 
shopping street are rented to new people and the original owners 
and inhabitants have migrating out to more open and newer 
areas. Thus the residential areas are slowly converting to 
commercial hubs and godowns. With the out migration of the 
original inhabitants, the new people who are occupying the 
buildings are from different cultural backgrounds. There are 
rapid changes occurring in the architectural character of old city 
cores. The out migration of original inhabitants is affecting not 

 
Figure:2- Delhi Metro 

 
Figure:3- The narrow streets of Chowk Road 
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just the tangible built character but also the intangible cultural 
values of the core area of Chowk.  

Survey reveals that traffic, services, parking, waste management 
etc. has always been an issue in the core city areas. Lack of 
proper public transport, the narrow streets and connectivity 
makes the core area un accessible for the tourists thus affecting 
the inhabitants economically. Lack of proper connectivity is also 
affecting the small scale craftsmen who were the backbone of the 
cultural heritage. 

As per the survey, many of the original residents are not aware of 
the heritage value of the place and this is one of the reasons for 
their willingness for the transformation. 

VI. Conclusions: 
 
The population of India is growing at a fast pace and so is the 
rate of urbanization in the country. Today the country has more 
than 40 metropolitan cities. While researches show that the ideal 
modal share of public transport should be around 70%, however 
it is in tune to only 35%–40% in India’s metro cities. Thus with 
nearly 70% share of private owned vehicles and growing rate of 
urbanization, all the metropolitan cities are moving towards a jam 
packed situation. This will not only increase the pollution level in 
the cities but will also affect the economy of the cities. The core 
areas will become unreachable. People from the core areas will 
migrate out for greener pastures. This transformation will affect 
the tourism industry. Since last few decades the transport demand 
in most Indian cities has increased substantially, due to increase 
in population as a result of both natural growth & migration from 
rural areas & smaller towns. Availability of motorized transport, 
increases in household income & increases in commercial & 
industrial activities have further added to transport demand. In 
many cases the demand has outstripped the road capacities. As 
the cities grow in size, the no. of circular trips on road system 
goes up. It has to be noted that smaller cities cannot afford to 
cater only to private modes of transportation as cars & scooters 
or bikes. 
 
There is a need for a pragmatic policy to discourage private 
modes & encourage public or mass transit modes once the traffic 
along any travel corridor in one direction exceeds 20000 
persons/hr. The introduction of Mass Rapid Transit Systems is 
the solution. MRTS are capital intensive & have a long gestation 
period. Once the MRTS is functional, it will now only connect 
the old area with the new developed parts of the city but will also 
be helpful in promoting tourism which has been neglected in 
Lucknow. 
 
It has been observed that in developed countries, planning of for 
mass rapid transit system starts when the city population exceeds 
1 million, the system is in position by the time the population 
reaches 2 to 3 million & once the population exceeds 4 million or 
so, planned extensions to the MRTS is vigorously taken up.  
 

India has been very late in its action due to various reasons. 
However, the success story of Delhi Metro has been a positive 
encouraging step for other cities. The State Governments should 
learn from DMRC and relate the tourism sector with the MRTS. 
This can be a great opportunity to showcase the rich cultural 
heritage of core city areas of almost all old cities across India. 
This initiative will also help in reducing the transformation 
happening in the core areas to conserve both the tangible and the 
intangible heritage of such areas. 
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Abstract- This study sought to establishthe role of applying 
strategic inventory management systems on performance of 
petroleum marketing firms in Nairobi. The specific objectives 
were: to determine the effect of applying strategic chip based fuel 
management system on performance of petroleum marketing 
firms in Nairobi, to investigate the effect of applying strategic 
economic order quantity (EOQ) model on performance of 
petroleum marketing firms and to examine the effect of applying 
strategic Always Better Control (ABC) analysis on performance 
of petroleum marketing firms. The research design was 
descriptive in nature and the population consisted of management 
and supervisory staff from different departments of the petroleum 
marketing firms within Nairobi County. Stratified random 
sampling technique was used to determine the sample elements. 
Primary data was solicited from the population through 
questionnaires, which was administered via hand delivery to the 
respondents. Secondary data was obtained by use of session 
papers and publication work. The raw data was subjected to 
thorough analysis, tabulation and presentation.  The study 
established that applying strategic chip based fuel management 
system eliminates human error, assuring timely, accurate and 
detailed information capture for each vehicle and each fuelling 
session and that strategic strategic chip based fuel management 
system accurately monitor fuel being dispensed and reduce the 
opportunity for fraud and pilferage. Through strategic EOQ, the 
petroleum marketing firms enjoyed reduced carrying costs, and 
that the petroleum marketing firm can experience smooth fuel re-
stocking process which results in better customer service as 
inventory is available when needed. Strategic ABC analysis, 
allows the petroleum marketing firm to use its resources to 
prioritize control of high-priority inventory over inventory that 
has a lower impact on its bottom line.  The research therefore 
concludes that applying strategic (EOQ) model, strategic (ABC) 
analysis system and applying strategic CBFMS promoted the 
performance of petroleum marketing firms. The study 
recommends that petroleum marketing firms should increase the 
number of services possible through strategic chip based fuel 
management system. Also, more investment should go into 
strategic ABC analysis inventory management systems since 
they drive profitability. Finally, petroleum marketing firms 
should seek to integrate all strategic inventory management 
systems to one platform so that information sharing and 
duplication of system functions can be reduced. 
 
 

Index Terms- Strategic Chip Based Fuel Management System, 
Strategic Economic Order Quantity Model, Strategic Always 
Better Control Analysis 
 

I. INTRODUCTION 
trategic Inventory Management Systems and Inventory 
Control process provides information to efficiently manage 

the flow of materials, effectively utilize people and equipment, 
co-ordinate internal activities, and communicate with customers. 
Inventory management system usage has had little application in 
most petroleum stations. This has resulted in problems that come 
as a result of stock-outs and stoppage in inventory flow 
(Rushton, Croucher& Baker, 2014).  
         Libya Oil Holding Ltd (LOHL) is one of the leading pan-
African groups in the downstream oil & gas industry under the 
umbrella of the Libya Africa Investment Portfolio (a Libyan 
Investment Fund). Libya oil Kenya Ltd (LOKL) is an affiliate of 
the LOHL. Under the brand name ‘OiLibya’, Libya oil Kenya ltd 
(LOKL) operates 67 stations country wide through a dealer 
network. It operates a lubricant blending plant in Mombasa, 
terminals in Nairobi, Mombasa and Eldoret and has a presence at 
the Kenya Pipeline Company (KPC) depots in Western Kenya. It 
also operates its aviation business through the two main airports 
in Kenya. The business covers the sale and marketing of a range 
of quality Lubricants, Fuel to retail and commercial customers, 
LP Gas, Chemicals and Special products. LOKL also provides 
services such as ATMs and Chemist outlets at select retail 
outlets. LOKL has also partnered with Innscor (K) Limited to 
provide a comprehensive back-court offering that includes 
quality food brands and convenience retailing stores. Oilibya has 
a market share of 6.3% as at December 2015 (Petroleum Institute 
of East Africa, 2015). 
         The Kenyan petroleum industry and indeed the general 
business environment have undergone tremendous macro-
environmental changes. Consequently, there has been pressure 
on organizations to respond with strategies formulated to propel 
them to retain their market share and competitive position. The 
petroleum industry in particular, has witnessed significant 
changes in the business environment. The changes that have 
occurred include government regulation of fuel prices, creation 
of a common exchange pool for LPG gas cylinders, expansion 
strategy by rival companies, discovery of oil in Kenya and 
Uganda, escalating international crude prices, crisis in oil 
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producing countries, increased piracy in the Horn of Africa, 
among others (Machuki&Aosa, 2011). 
         Shell fuels are sold by Vivo Energy, a licensee of the Shell 
brand. Vivo Energy is a joint venture between Vitol (40%), 
Helios (40%) and Shell (20%). Shell Lubricants are sold and 
marketed by Shell & Vivo Lubricants, a joint venture with Shell 
share 50%, Vitol 25% and Helios 25%. The Shell brand has been 
in Kenya since 1900. Today, under Vivo Energy, it is one of the 
country’s most sought-after fuel and lubricant brands, operating 
an extensive retail network; major bulk oil storage terminals in 
Nairobi and Mombasa; aviation services at all airports; and a 
lubricants blending plant in Mombasa. Vivo Energy Kenya 
serves all market segments from retail to commercial customers 
with a full range of products ;  automotive fuels, lubricants, 
aviation fuels, liquefied petroleum gas (LPG) and fuel oil. Shell 
commands 18.1% of the Kenyan market share as at December 
2015 (Petroleum Institute of East Africa, 2015). 
         KenolKobil ltd is an indigenous oil marketing 
conglomerate with an expansive investment portfolio spanning 
the entire Eastern, Central and Southern parts of the African 
continent. The Group consists of subsidiaries in eight African 
countries outside Kenya (Head Office) including; Uganda, 
Tanzania, Rwanda, Zambia, Ethiopia, Burundi, Mozambique and 
Congo DR. it engages in downstream sourcing and marketing of 
petroleum. The company trades in both crude and refined 
petroleum products which include motor fuels, industrial oils, 
LPG, aviation fuels, lubricants and various other specialist oils. 
The company commands 13.8% of the market share as at 
December 2015 (Petroleum Institute of East Africa, 2015). 
         The environmental turbulence in the oil industry has not 
spared the major Oil marketers either because they too have no 
ability to stop the discontinuous changes in the environment. The 
best they can do is to strategically respond to these changes to 
reduce their undesirable effects on the organizations 
performance. This research’s purpose is to find if strategic 
inventory management systems, application affects performance 
of petroleum marketing firms. Lee and  Kleiner  (2001)  stated  
that  in  order  to  manage  inventory  management successfully,  
“retailers  should  understand  customer  needs,  vendor  
partnerships, technology, data integrity, and performance 
measurements”. 
         Kiptugen (2003) noted that the old practice for managing 
inventories by petroleum firms is reactive. As a result, petroleum 
firms are faced with: increase inventory carrying cost; high 
premium freight charges; decreased customer satisfaction; 
diminishing assets utilization; and decreased supplier’s 
performance. Most managers of today’s oil marketing firms are 
reluctant to embrace the need for inventory management partly 
due to lack of expertise or managerial know how on inventory 
management systems. It’s therefore important to analyze the role 
of different inventory management systems that may be used by 
petroleum marketing firms and see the effect of each system on 
the general performance of the firms. 
         Ndoti  (2008) studied the  strategic  and operational 
responses  by  Kenya  Petroleum  Refineries  Limited  to  
challenges  in  the  competitive business environment. Petroleum 
firms stand to benefit if they use strategic inventory management 
effectively since it helps in: keeping the cost of products or 
services low to allow the firm to offer customers better value for 

money through competitive pricing, maintaining quality and 
reliability, thus product and service quality and process quality, 
increase speed of delivery of product and services, thus reduction 
in delays or stock outs, maintaining delivery reliability, thus 
delivery on time or ahead of time to secure repeat business, 
increase flexibility.  
         This study sought to establish the role of applying strategic 
inventory management systems on performance of petroleum 
marketing firms in Nairobi. The specific objectives were to 
determine the effect of applying strategic chip based fuel 
management system on performance of petroleum marketing 
firms in Nairobi, to investigate the effect of applying strategic 
economic order quantity (EOQ) model on performance of 
petroleum marketing firms and to examine the effect of applying 
strategic Always Better Control (ABC) analysis on performance 
of petroleum marketing firms. 
         The study was aimed at benefiting the petroleum marketing 
firms in understanding the role played by optimum usage of these 
inventory management systems. The findings are beneficial to 
petroleum station managers in understanding the need to hold 
desired stock when, how and what to order at specific times. The 
study helps the managers to choose the correct inventory systems 
to different applied situations and also to find out the extent and 
the applicability of using certain inventory management systems. 
This research is also a base for further research by other scholars. 
 

II. LITERATURE REVIEW 
         Wabobwa (2011) studied the impact of MRP on financial 
performance ofStabex Petroleum Ltd Company. The research 
covered a period of twelve monthsbetween the year July 2010 
and June 2012. The study used data from the company’s audited 
semiannual reports. The performance of the company was 
analyzed using ratios for the period before and after introduction 
of MRP. Data was analyzed using Microsoft excel and presented 
using tables and graphs. The researcher found that gross profit 
margin increased tremendously thus broadening the company’s 
gross profit after introduction of MRP. The main limitation of the 
study was that profitability cannot be attributed to one inventory 
management system especially since many systems are 
implemented at the same time. The study was also limited to one 
oil marketing company with very small market share and could 
fail to give a true representation of other companies.  
         Tony and Zamolo (2005) studied the impact of strategic 
chip based fuel management system in inventory management 
and established that telecommunication had a direct relationship 
to inventory control systems. The researchers also focused on 
performance driven production planning and inventory control to 
process choice and established that inventory tracking system can 
result in effective inventory management in the supply chain. 
         Kagiri (2006) examined the concept of how to order. The 
researcher examined the strategic economic order quantity model 
whose aim is usually to minimize the total cost by balancing the 
cost of ordering material against the cost of storing material. The 
researcher used the model to show how to manage stock levels. It 
was established that in setting the maximum stock level, it was 
necessary to consider the availability of storage space and 
facilities, cost of financing stock, perishability and seasonal 
nature of stock.  
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         Arrow et al. (2004) notes that a reorder point/EOQ system 
requires that for every item stocked in inventory, a determination 
is made of the point at which the item will be ordered and of the 
most cost-efficient quantity to order. The method also assumes a 
fairly constant lead time. All variables except time are constant. 
Assumptions for using the reorder point/EOQ method include 
that; Item cost does not vary, order size does not vary, lead time 
is constant and known, and Storage costs are linear (that is, they 
increase steadily as space increases (Kagiri, 2006).  
         Keya (2013) studied inventory control systems. Some of 
these benefits include: cost reduction and meeting anticipated 
customer requirements. The researcher looked at the benefit of 
applying Always Better Control (ABC) inventory management 
system to retailers. It was established that there are many benefits 
that accrue in efficient utilization of inventory management 
systems 
         Chege&Kihara (2012) investigated the challenges of 
strategy implementation for firms in the petroleum industry in 
Kenya. The study was guided by the objectives: to establish 
strategic management practices and to identify strategy 
implementation challenges in the petroleum industry in Kenya. 
The people interviewed were senior managers only. They 
observed that most senior managers recommended the funding 
and use of inventory management systems in their strategic 
plans. However, this required heavy investments for those 
companies that had no such systems in place. 
         A research by Wanjiru (2010) on factors that influence 
relocation of multinational oil companies from Kenya sought to 
determine the factors that have led shell Kenya to divest. A 
descriptive case study design was employed in the study. Study 
findings indicated that shell Kenya divested due to various 
contributing factors the most compelling being shrinking profit 
margins due to poor distribution and management of oil stocks. 
Among the recommendations that were made was that oil 
companies should strengthen their upstream operations not just 
focusing all their resources and competencies on the downstream 
operations. The researcher recommended further studies to be 
conducted on the subject of inventory management systems and 
their impact on performance of the industry. 
 

III. METHODOLOGY 
         This study adopted a descriptive survey design. Upagade 
and Shende (2012) explain that a descriptive survey is mainly 
concerned with description of facts only. The design is 
considered suitable as it allows an in-depth study of the role of 
applying strategic inventory management systems on 
performance of petroleum marketing firms in Nairobi. 
         The target population of the study was the 186 managers 
from head offices, supply terminals and retail centers within 
Nairobi county of the five petroleum marketing firms with large 
market share in Nairobi, thus National Oil Corporation, 
KenolKobil, Shell, Oilibya, and Total. 
         The study used stratified sampling method. Employees in 
each retail station and from different sectors were given an equal 
opportunity to be selected until the number making the sample is 
reached. According to Orodho, (2012), the goal of stratified 
sampling is to achieve a desired representation from various sub-
groups in the population. In stratified sampling, subjects are 

selected in such a way that the existing subgroups in a population 
are more or less reproduced in the sample. The researcher used 
proportionate stratified sampling whereby the sizes of the 
samples from different strata are kept proportional to the 
different sizes of the strata (Cooper and Schindler, 2011).The 
researchers used proportionate sampling technique to draw a 
sample of 60 managers as the respondents of this study.  
         Both primary and secondary data was collected. The study 
employed structured questionnaires as the tool for data 
collection.The permission to collect data was facilitated by a 
letter of introduction from the faculty of Human Resource 
Development, Jomo Kenyatta University of Agriculture and 
Technology. The questionnaires were self-administered to the 
respondents. This method has been used by researchers in 
upholding confidentiality and anonymity of respondents when 
information is regarded as sensitive (Mosongo, 2013). 
         To test the validity and reliability of the questionnaires, a 
pilot study was carried out. The reason of pilot testing was to 
establish the accuracy and appropriateness of the research design 
and research instrument (Bryman, 2007 &Zikmundet al., 2010). 
Newing (2011) indicates that field piloting is important and that 
it cannot be overemphasized since you will most likely find that 
there are questions that respondents fail to understand or 
interpret. Cooper and Schindler (2006) point that the respondents 
in a pilot test do not have to be statistically selected when testing 
the validity and reliability of the instruments. In this study, data 
collection instrument, which is a questionnaire, was tested on 
10% of the accessible target population to ensure that the 
instrument was relevant and effective.  
         For this study, content validity test was the most 
appropriate form of measuring validity of data collection 
instrument. Usually, content validity is assessed using experts or 
professionals in a certain field (Mugenda&Mugenda, 2008). This 
study assessed content validity using two groups of experts in a 
regulatory body Kenya Institute of supplies management Nairobi. 
The first group was asked to establish if the sets of items in the 
data collection instrument correctly represented the strategic 
inventory management systems and the second one to establish 
the concept of performance that the instrument was measuring. 
The experts were convinced that the data collection instrument 
would achieve the desired results. 
         Reliability was assessed using Cronbach alpha coefficient 
because it has the most utility for multi-item scales at the interval 
level of measurement, requires only a single administration and 
provides a unique, quantitative estimate of the internal 
consistency of a scale (Cooper & Schindler, 2006). Cronbach’s 
alpha ranges between 0 (denoting no internal reliability) and 1.0 
(denoting perfect internal reliability (Bryman, 2007). The closer 
the coefficient is to 1.00, the more reliable the measurement 
(Mertens, 2010). Zikmund et al. (2010) view that Cronbach’s 
alpha between 0.8 and above are considered to have very good 
reliability and those between 0.7 and 0.8 good; while those 
between 0.6 and 0.7 indicate fair and satisfactory reliability. In 
this study, a single test was administered to the selected 19 
petroleum marketing firm managers and variances were 
computed for each likert scaled items. Variance for all scores 
was also computed. Cronbach’s Coefficient Alpha was computed 
using this formula. 
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∝= 𝑛𝑛
𝑛𝑛−1

(1 − ∑𝑉𝑉𝑉𝑉
𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉

) 
Where: α= Cronbach’s Coefficient Alpha 
n=Number of questions. 

Vi=Variance of scores on each question. 
Test= Total variance of overall scores. 
The reliability results are as shown below:  

 
Table 3.1: Reliability Results 

 
 Cronbach's Alpha No. of Items 
Strategic Chip Based Fuel Management System .834 7 
Strategic Economic Order Quantity  .921 4 
Strategic Always Better Control .902 8 

 
         The findings of the pilot test showed that ‘Strategic Chip 
Based Fuel Management System’ scale had a Cronbach’s 
reliability alpha of 0.834, ‘Strategic Economic Order Quantity’ 
scale had an Alpha value of 0.921 and ‘Strategic Always Better 
Control’ scale had an Alpha value of 0.902. The pilot test 
showed that the scales measuring the objectives had a very high 
reliability. Therefore there was no need for amending the items 
in any of the objectives of the study. 
         Data was summarized to present major characteristics of 
key variables as they relate among themselves. The researcher 
used excel Microsoft package, statistical package for social 
sciences (SPSS) for analysis of the findings. In addition, data and 
results were presented in the form of tables. The study also used 
multiple regressions in explaining variations. ANOVA technique 
was used to test the significance of the regression models. 
 

IV. FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 
         This section presents the study findings, conclusions and 
recommendations as follows: 

1.1 Findings  
         On the effect of Chip based fuel management system on the 
performance of petroleum marketing firms, the study established 
thatapplying strategic chip based fuel management system 
significantly influenced the performance of petroleum marketing 
firms positively. Strategic chip based fuel management system 
helped the organizations to track, store, manipulate and distribute 
information to the appropriate people when need be. The study 
also noted that strategic chip based fuel management system 
streamlines processes and ensures accuracy and timeliness of 
record-keeping. The system eliminates human error, assuring 
timely, accurate and detailed information capture for each 
vehicle and each fuelling session. It was also found to be 
promoting better security, better tracking, and operation-wide, in 
real time. The findings are in line with the research by Lambert 
and Cooper, (2008) that chip based fuel management system 
enhance the organization's communication, reduce human labour, 
support short- and long-term business goals and distribute 
complex information. 
         On the effect of strategic EOQ model on the performance 
of petroleum marketing firms, there was astrong positive 
correlation between application of strategic economic order 
quantity and performance of fuel marketing firms. The study 
noted that applying strategic economic order quantity model 
influenced the performance of petroleum marketing firms to a 
great extent. The study also revealed that EOQ allows petroleum 

marketing firms to buy larger quantity in fewer orders to take 
advantage of discount bulk buying and minimizing order costs 
and that the petroleum marketing firms can maintain sufficient 
inventory levels to match customer demands. Further the study 
established that the petroleum marketing firms’ experienced 
smooth fuel re-stocking process which results in better customer 
service as inventory is available when needed. Through EOQ, the 
petroleum firms avoid costs associated with stock outs and help 
in monitoring stock movements. The findings are in line with the 
research by Porter and Kramer (2006) that economic order 
quantity aids the marketing companies in forecasting more 
accurately according to each product and their demand 
behaviours. The findings also concur with the research by Lysons 
and Farrington (2006) that the economic order quantity allows 
the company to optimize each order and reduce the total cost. As 
a result, the company would ensure enough products are in stock 
to satisfy customers demand and save money. 
         On the effect of Strategic ABC analysis on the performance 
of petroleum marketing firms, there was realized a strong 
positive correlation between application of strategic economic 
order quantity and performance of fuel marketing firms. The 
study revealed that Strategic ABC analysis, allows the petroleum 
marketing firms to use its resources prioritize control of high-
value inventory over inventory that has a lower impact on its 
bottom line, the system has considerably reduced clerical costs 
and ensures that stock is maintained at optimum level. Strategic 
ABC analysis helps in maintaining enough safety stock for C 
category of items. It allows proper regulation of investment in 
inventory which ensures optimum utilization of available 
funds.The study also revealed that strategic ABC inventory 
analysis helps in maintaining a high inventory turnover rate by 
developing scientific method of controlling inventories. The 
study results also showed that most of the firms recorded very  
high improvements on overall profitability, quality of customer 
service.  
         Further the study noted that petroleum marketing firms 
recorded improvements on positive customer compliments, level 
of efficiency, and customer trust and loyalty number of new 
customers and reduced number customer complains. The 
findings concur with the research by Christopher (2013) who 
found that ABC analysis helps management to categorize 
inventory based on the value contribution to total sales. The 
findings also concur with Flores and Whybark (2014)’s study 
findings that ABC classification thus helps management allocate 
scarce resources and budgets to manage and stock items based on 
their sales/consumption value. 
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1.2 Conclusions 
         The study concludes that application of the strategic 
inventory management systems; chip based fuel management 
system, Economic Order Quantity model and ABC analysis 
influence the performance of petroleum marketers positively. 
Each inventory management system contributes to a significant 
extend to the overall improvements in various operational areas 
of the petroleum marketing firms. 

1.3 Recommendations 
         Based on the study findings, the study recommends that 
petroleum marketers should increase the number of services 
possible through chip based fuel management system. This will 
help to enhance quality in service delivery, efficiency 
accountability and consistency in operations. 
         Supply chain management departments of petroleum 
markers should embrace Economic Order Quantity models by 
installation of high grade features and staff training since they 
significantly reduce ordering and handling costs. 
         More investment should go into ABC analysis inventory 
management systems since they drive profitability. The 
Petroleum marketing firms should seek to integrate all strategic 
inventory management systems to one platform so that 
information sharing and duplication of system functions can be 
reduced. 

V. SUGGESTIONS FOR FURTHER RESEARCH 
         The current study focused on the role of strategic inventory 
management systems on performance of petroleum marketing 
firms in Nairobi. Future studies should focus on single inventory 
management system in a bid to reduce the scope but increase the 
depth of the research. A further study can be carried out to 
investigate the challenges faced by petroleum marketing firms in 
embracing the strategic management systems 
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Abstract- The persistent trend of drug abuse among adolescents 
has become a public health concern across various regions, 
countries, continents and the world at large. Empirically, it has 
been ascertained that substance abuse is widespread globally 
with an estimated 120 million users of hard drugs such as 
cocaine, heroin and a host of other synthetic drugs. In 2013, drug 
use disorders resulted in 127,000 deaths up from 53,000 in 1990. 
Despite the efforts of National Drug Law Enforcement Agency 
(NDLEA) and other governmental agencies to stem the tide of 
substance abuse in Nigeria, there has been a consistent rapid rise 
in the number of cases of drug abuse among young people. In 
order to tackle the tenacious effects and the causes of prevalence, 
previous studies concentrated on different categories of people 
like drivers and artisans, while some focused more on both in and 
out-of-school adolescents; with little emphasis on factors 
determining drug abuse among in-school adolescents, 
particularly in Ido Local Government Area. This study, therefore, 
examined the social and psychological determinants of drug 
abuse among in-school adolescents in Ido Local Government 
Area of Oyo State, Nigeria. 
       The study adopted descriptive survey design. The 
respondents were selected from four schools in Ido Local 
Government Area of Oyo State. Purposive, disproportionate 
stratified and simple random sampling techniques were adopted 
in selecting 75 students from each of the Schools; with a total of 
300 students. Determinants of Drug Abuse (r=0.84) and Drug 
Abuse (r=0.76) scales were used for data collection. Four 
hypotheses were tested at 0.05 alpha level. Data were analysed 
using percentages and frequency counts as well as inferential 
statistics of linear regression. 
       The sampled respondents were 157 males and 143 females. 
There was a significant contribution of each of the social and 
psychological factors to drug abuse. Parenting style (β=0.41), 
peer influence (β=0.29), accessibility to drugs (β=0.17) and relief 
from anxiety (0.21) independently and significantly determined 
drug abuse. It was therefore concluded that, parenting style, peer 
influence, accessibility to drugs and relief from anxiety are social 
and psychological factors causing drug abuse among in-school 
adolescents in Ido Local Government Area of Oyo State, Nigeria. 
Parents, school managements and other relevant authorities 
should enlighten the students regularly about effects of drug 
abuse on healthful living. 
 
Index Terms- Drug Abuse, In-School, Adolescents, Social and 
Psychological Determinants  
 

I. INTRODUCTION 
he persistent trend of drug abuse among adolescents has 
become a public health concern across various regions, 

countries, continents and the world at large. According to Global 
Burden of Disease Study (2013), substance abuse is widespread 
globally with an estimated 120 million users of hard drugs such 
as cocaine, heroin and other synthetic drugs. In 2013, drug use 
disorders resulted in 127,000 deaths up from 53,000 in 1990. The 
highest numbers of deaths are from opioid use disorders at 
51,000. Cocaine use disorder resulted in 4,300 deaths and 
amphetamine use disorder resulted in 3,800 deaths. Alcohol use 
disorders resulted in an additional 139,000 deaths. 
       Manbe (2008) described drug abuse as the excessive, 
maladaptive or addictive use of drugs for non-medical purpose. 
In the same vein, Abdulahi (2009) referred to drug abuse as  
arbitrary overdependence or mis-use of one particular drug with 
or without a prior medical diagnosis from qualified health 
practitioners. It can also be viewed as the unlawful overdose in 
the use of drug(s). It has been established that, adolescents 
generally engaged in consumption of illicit and other forms of 
drugs which might be inimical to their health. According to 
Sambo (2008), chronic use of substance can sometimes cause 
serious irreversible damage to adolescents’ physical and 
psychological development. Such illicit drugs include stimulants, 
hallucinogen, narcotic and other forms of drugs.  
       In Nigeria, National Agency for Drugs Administration and 
Control [NAFDAC] (2000) as cited by Haladu (2003) that, 
stimulants, hallucinogens, narcotics, sedatives, miscellaneous 
and tranquilizers are the most common types of abused drugs.  
Stimulants are described as substances that directly act and 
stimulate the central nervous system. Users at the initial stage 
experience pleasant effects such as energy increase. The major 
source of these comes from caffeine substance. In addition, 
hallucinogens are drugs that alter the sensory processing unit in 
the brain. These therefore, are producing distorted perception, 
feeling of anxiety and euphoria, sadness and inner joy.  
Hallucinogens are sourced from marijuana, Lysergic Acid 
Diethylamide (LSD) and a host of others similar drugs.  
Similarly, narcotics are described as drugs that relieve pains and 
induce sleep. These are addictive in nature. They are found in 
heroin, codeine, opium and so on. Sedatives are the most widely 
used and abused drugs, which are largely due to the belief that 
they relieve stress and anxiety.  Some of them induce sleep, ease 
tension, cause relaxation or help users to forget their problems. 

T 
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They are sourced from valium, alcohol and chloroform. In the 
same vein, tranquilizers are believed to produce calmness 
without bringing drowsiness. Tranquilizers are chiefly derived 
from valium and other similar sources. Miscellaneous is another 
classification of drug that is regarded as a group of volatile 
solvents or inhalants which provide euphoria, emotional and 
perpetual distortion of thought to the users. The main sources are 
glues, spot removers, tube repair, perfumes, chemicals and a host 
of other sources. 
       Persistent abuse of drugs has been ascertained to be having 
debilitating effect on the consumers.  Mba (2008) revealed that 
drug abuse could lead to physical and social problems as well as 
other forms of effects. The physical problems include liver 
cirrhosis, pancreatic, peptic ulcer, tuberculosis, hypertension, 
neurological disorder; while social problems comprised broken 
homes, increased crime rate, sexual offences, homicide and so 
on. It could also lead to stimulation of heart and narrowing of 
blood vessels, hypertension, headache, loss of appetite and 
nausea. Moreover, it could aggravate or causes sinusitis, 
bronchitis, cancer, strokes, heart attack and eventually lead to 
death. In addition, World Health Organization [WHO] WHO 
(2011) asseverated that nearly 61 percent of lung diseases, 
particularly, tuberculosis deaths are attributable to smoking. 
Olley (2008) discovered that use of alcohol contributes 25% to 
the total explanatory power of sexual-risky behaviours among 
adolescents which exposes them to a higher risk of HIV/AIDS 
and other STD infections. 
       Studies have established that there is a prevalence rate of 
drug abuse in Africa, particularly in Nigeria where drug related 
cases are reported to be on the increase. Adamson, Onifade and 
Ogunwale (2010) specified that in Kenya and South Africa, the 
major drugs of abuse have been known to be alcohol, cannabis, 
tranquilizers and tobacco. The prevalence of abuse of alcohol, 
cannabis and other substances among the population of students, 
prisoners, and patients in psychiatric facilities were also 
discovered. Akinyemi (2008) reported that despite the efforts of 
NDLEA and other governmental agencies to stem the tide of 
substance abuse in Nigeria, there has been a consistent rapid rise 
in the number of cases of drug abuse among young people (ages 
10-24) in Nigeria. 
       The consistent rise is attributable mainly to psychological 
and social problems. These include relief from anxiety, parenting 
style, peer pressure and accessibility to drugs. In an attempt to 
address the issue of prevalence of drug abuse and the 
determining factors as well as the obstinate effects on the health 
of adolescents; empirical studies focused on both in and              
out-of-school adolescents; with little emphasis on factors 
determining drug abuse among                    in-school adolescents, 
particularly in Ido Local Government Area. Hence, this study 
examined social and psychological determinants of drug abuse 
among in-school adolescents in Ido Local Government Area of 
Oyo State, Nigeria. 
 
Statement of the Problem 
       Healthy living which includes freedom from illicit and non 
prescribed drugs is an indispensable means through which 
physical, mental and social well being of individuals are 
enhanced. This has been ascertained to be beneficial in terms of 
health promotion and disease prevention. In spite of the benefits 

that are accrued to appropriate use of drugs as well as freedom 
from consumption of illicit drugs; empirical studies have 
established that, there is a consistent rapid rise in the number of 
cases of drug abuse among youth in Nigeria. In addition, 
preliminary investigation conducted by the researcher revealed 
that there is a prevalence of drug abuse in Ido Local Government 
Area.  
       In order to solve the problems associated with drug abuse, 
previous studies concentrated on different categories of people 
like drivers and artisans, while some focused more on both in and 
out-of-school adolescents; with little emphasis on factors 
determining drug abuse among          in-school adolescents, 
particularly in Ido Local Government Area. This study, therefore, 
examined the social and psychological determinants of drug 
abuse among in-school adolescents in Ido Local Government 
Area of Oyo State, Nigeria.  
 
Objectives  
       1. To examine social factors contributing to drug abuse 
among in-school adolescents in Ido Local Government Area of 
Oyo State. 
       2. To examine psychological factor contributing to drug 
abuse among in-school adolescents in Ido Local Government 
Area of Oyo State. 
 
Hypotheses 
       1. Parenting style will not be a significant determinant of 
drug abuse among in-school adolescents in Ido Local 
Government Area of Oyo State. 
       2. Peer pressure will not be a significant determinant of drug 
abuse among in-school adolescents in Ido Local Government 
Area of Oyo State. 
       3. Accessibility to drugs will not be a significant determinant 
of drug abuse among in-school adolescents in Ido Local 
Government Area of Oyo State. 
       4. Relief from anxiety will not be a significant determinant 
of drug abuse among in-school adolescents in Ido Local 
Government Area of Oyo State. 
 

II. METHODOLOGY 
Research Design 
       Descriptive survey design was used for the study. The design 
is considered appropriate due to its merit to describe the existing 
phenomenon, examine the study, analyse the data and interpret 
results in line with the variables being studied.  
 
Sample and Sampling Technique 
       The population comprised Senior Secondary School students 
(in-school adolescents). Multi-stage sampling procedure was 
used in the study; this includes purposive, disproportionate 
stratified and simple random sampling techniques. The 
respondents were selected from four schools in Ido Local 
Government Area of Oyo State. The selected schools are St. John 
Secondary School, Omi-Adio; Community High School, Ido; 
United Christian Secondary School, Abidogun and St. Michael 
Grammar School, Owode Estate, Apata. Purposive sampling 
technique was used to select four schools from Ido Local 
Government Area. Disproportionate stratified sampling 
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technique was used to consider the selection of twenty five (25) 
respondents each from Senior Secondary School I (SSI), Senior 
Secondary School II (SSII) and Senior Secondary School III 
(SSIII) respectively. Simple random sampling technique was 
used to give each of the respondents in the chosen schools an 
equal and independent chance of being included in the study. 
 
Instrument 
       The instrument for data collection in the study was a self 
developed and validated questionnaire tagged; Social and 
Psychological Determinants of Drug Abuse Questionnaire 
(SPDDAQ). The questionnaire was divided into three sections, 
namely, A, B and C. Section A covered socio-demographic 
characteristics of the respondents, section B consists of 
Determinants of Drug Abuse Scale (DDAS), while Section C 
was connected with Drug Abuse Scale (DAS). 
       The socio-demographic characteristics of the respondents 
covered in section A include; age, sex and class of the 
respondents. Section B was used to elicit information on 
dependent variable of parenting style, peer influence, 
accessibility as well as relief from anxiety. The responses in 
sections B and C were constructed in a 4-point modified Likert 
format of Strongly Agree (SA), Agree (A), Disagree (D) and 
Strongly Disagree (SD). 
       The instrument was validated through expert review, which 
in turn helped to remove ambiguities and item construction 
problems. The data generated through pre-testing of the 
instrument were then subjected to factor analysis. A cronbach 
alpha method was used to test the internal consistency of 
Determinants of Drug Abuse and Drug Abuse Scales, which 
yielded reliability values of 0.84 and 0.76 respectively. In 
totality, twenty six (26) items that met with 0.40 as criterion for 
retention of items were retained in the questionnaire. A cronbach 
alpha method was also used to test the internal consistency of the 
entire three scales, which yielded a reliability of 0.82. The 
questionnaire met Nunnally (1998) criterion of 0.70, which is 
expected for psychometric measures. 
 
Statistical Analysis 

       The filled copies of questionnaire were collated, coded and 
analysed using both descriptive and inferential statistics. Data 
were analyzed using the Statistical Package for Social Sciences 
program (SPSS), version 21. Linear regression was used as a test 
of significance for qualitative variables. A p-value less than 0.05 
were accepted as significant for each statistical test. The 
descriptive statistics of frequency counts and percentages were 
employed for demographic information of the respondents. 
Inferential statistics of linear regression was employed to analyse 
hypotheses 1-4.  
 
Results of the Study 

Table 1: Socio-demographic characteristics of the 
respondents 

 
Variable Frequency Percent (%) 
Age (years): 
< 15 
> 16 

 
89 
211 

 
30.0 
70.0 

Total  300 100.0 
Sex: 
Male 
Female 

 
157 
143 

 
52.0 
48.0 

Total 300 100.0 
Class:  
Senior Secondary 
School I 
Senior Secondary 
School II 
Senior Secondary 
School III 

 
100 
100 
100 

 
33.3 
33.3 
33.3 

Total 300 100 
 
Test of Hypotheses 
       The following hypotheses were tested in this study; 
       Hypothesis 1: Parenting style will not be a significant 
determinant of drug abuse among                 in-school adolescents 
in Ido Local Government Area of Oyo State. 
 

 
Table 2: Regression analysis on parenting style as a determinant of drug abuse among in-school adolescents 

 
Variable  Unstandardized 

coefficients 
standardized 
coefficients 

T Sig. 

B Std. Error Beta (β)   
(Constant)   
Parenting style                         

7.130 
.394 

.649 

.051 
 
.407 

10.991 
7.682 

.000 

.000 
 
       As shown in table 2, the standardized coefficient (β) of .407 
indicates that there was a correlation between parenting style and 
drug abuse. In the same vein, the obtained p value of .000 on 
parenting style was tested significant at .05 alpha level (β=.407; 
Sig. value=.000; P<.05). This implies that parenting style was a 
significant determinant of drug abuse among in-school 
adolescents in Ido Local Government Area of Oyo State. The 
null hypothesis was therefore, rejected. The outcome of this 
study is in line with the finding of Martunnen, Aro, Henriksson 
and Lonngvist (2007) that family management practices, such as 

marital breakdown, different caretakers, harsh and inconsistent 
discipline or multiple mothering in early childhood, are 
important factors in developing anti-social behaviour in 
adolescents. 
 
       Hypothesis 2: Peer influence will not be a significant 
determinant of drug abuse among                 in-school adolescents 
in Ido Local Government Area of Oyo State. 
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Table 3: Regression analysis on peer influence as a determinant of drug abuse among in-school adolescents 
 

Variable  Unstandardized 
coefficients 

standardized 
coefficients 

T Sig. 

B Std. Error Beta (β)   
(Constant)   
Peer influence                        

9.133 
.215 

.569 

.041 
 
.289 

16.043 
5.217 

.000 

.000 
 
       As shown in table 3, the standardized coefficient (β) of .289 
indicates that, there was a correlation between peer influence and 
drug abuse. In the same vein, the obtained p value of .000 on 
peer influence was tested significant at .05 alpha level (β=.289; 
Sig. value=.000; P<.05). This implies that peer influence was a 
significant determinant of drug abuse among in-school 
adolescents in Ido Local Government of Area Oyo State. The 
null hypothesis was therefore, rejected. The outcome of this 
study corroborates the finding of Nwakwo, Abanobi and Amadi 

(2008) that smoking is related to peer-group influence, which is 
extremely important in the development of the smoking habit, 
particularly during the teenage and college years. 
 
       Hypothesis 3: Accessibility to drugs will not be a significant 
determinant of drug abuse among                 in-school adolescents 
in Ido Local Government Area of Oyo State. 
 

 
Table 4: Regression analysis on accessibility as a determinant of drug abuse among in-school adolescents 

 
Variable  Unstandardized 

coefficients 
standardized 
coefficients 

T Sig. 

B Std. Error Beta (β)   
(Constant)   
Accessibility to drugs                       

9.497 
.184 

.882 

.063 
 
.167 

10.771 
2.916 

.000 

.004 
 
       As shown in table 4, the standardized coefficient (β) of .167 
indicates that, there was a correlation between accessibility and 
drug abuse. In the same vein, the obtained p value of .004 on 
accessibility to drugs was tested significant at 0.05 alpha level 
(β=.167; Sig. value=.004; P<.05). This implies that accessibility 
to drugs was a significant determinant of drug abuse among in-

school adolescents in Ido Local Government Area of Oyo State.       
The null hypothesis was therefore, rejected. 
 
Hypothesis 4: Relief from anxiety will not be a significant 
determinant of drug abuse among                 in-school adolescents 
in Ido Local Government Area of Oyo State. 
 

Table 5: Regression analysis on accessibility as a determinant of drug abuse among in-school adolescents 
 

Variable  Unstandardized 
coefficients 

standardized 
coefficients 

T Sig. 

B Std. Error Beta (β)   
(Constant)   
Relief from anxiety                       

8.866 
.239 

.856 

.064 
 
.212 

10.358 
3.749 

.000 

.000 
 
       As shown in table 5, the standardized coefficient (β) of .212 
indicates that, there was a correlation between relief from anxiety 
and drug abuse. In the same vein, the obtained p value of .000 on 
relief from anxiety was tested significant at 0.05 alpha level 
(β=.212; Sig. value=.000; P<.05). This implies that accessibility 
to drugs was a significant determinant of drug abuse among in-
school adolescents in Ido Local Government Area of Oyo State. 
The null hypothesis was therefore, rejected. The outcome of this 
is in line with the assertion of Odejide (2000) that drug abusers 
who exhibit symptoms of stress, anxiety, depression, behaviour 
changes, fatigue and loss or increase in appetite should be treated 
by medical experts and counselors to save them from deadly 
diseases. That is, they should employ the service of experts rather 
than depending on drugs.   
 

III. CONCLUSION 
        It was concluded that relief from anxiety was a 
psychological factor, while parenting style, peer influence and 
accessibility to drugs were social factors that are causing drug 
abuse among in-school adolescents in Ido Local Government 
Area of Oyo State, Nigeria. 
 

IV. RECOMMENDATIONS 
       Based on the findings of this study, the following 
recommendations were made:  
       1. Parents should ensure that they adopt parenting styles that 
will guide the adolescents morally. 
       2. Parents, school managements and other relevant 
authorities should enlighten the students regularly about effects 
of drug abuse on healthful living. 
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       3. School authorities should ensure that guidance counselors 
in their respective schools guide and advice the students 
regularly on drug related issues as well as some other related 
social vices. 
       4. Government should ensure that availability and 
accessibility to illicit drugs are strictly regulated. 
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Abstract- The study examined that the linear relationship 

between Gross Domestic Product (𝑌𝑡) and Money Supply (𝑋𝑡) 

from 1981 to 2014 is spurious and could be avoided by dynamic 

regression modeling. The fact that spurious regression always 

results in misleading correlations between two time series was a 

big motivation for undertaking this study. Therefore, exploring 

data from the Central Bank of Nigeria Statistical Bulletin, we 

found that the linear relationship between the dependent variable 

(𝑌𝑡) and the independent variable (𝑋𝑡) seemed spurious as the 

errors of the regression model were found to be autocorrelated. 

In a bid to correct this problem of spurious regression, we 

identified lags 0, -1 and -2 of 𝑋𝑡 as predictors of 𝑌𝑡 using cross 

correlation function. Hence, the dynamic regression of current 

lag and past lags 1, 2 of 𝑋𝑡 as predictors of 𝑌𝑡 revealed that the 

errors are uncorrelated and the coefficient of determination is as 

low as 0.2086, indicating that 𝑌𝑡 and 𝑋𝑡 are totally unrelated. 

 

Index Terms- autocorrelated errors; cross correlation function; 

dynamic regression; prewhitening; spurious regression. 

 

I. INTRODUCTION 

t is always common to see in literature that most regression 

models are reported with very high coefficient of 

determination, 𝑅2 which indicates that the model is a good fit 

without considering the problem posed by autocorrelated errors 

(Granger and Newbold, 1974). Though in classical regression 

model, the error terms are assumed to be a white noise, that is, a 

sequence of independent and identically distributed random 

variables. In practice, however, the error terms always appear to 

be autocorrelated (Wei, 2006; Box, Jenkins and Reinsel, 2008). 

But if the autocorrelated error terms are ignored, the regression 

becomes spurious resulting in misleading correlations, a situation 

where a significant regression can be achieved for totally 

unrelated series (Pankratz, 1991; Wei, 2006; Cryer and Chan, 

2008). The problem associated with spurious regressions can be 

avoided by including lagged values of time independent variables 

in the regression model (Pankratz, 1991; Brockwell and Davis, 

2002; Fuller, 1996; Wei, 2006; and, Box, Jenkins and Reinsel, 

2008). Different authors use different names to refer to 

regression models in which the current value of time dependent 

variable is a function of current and lagged values of time 

independent variables. For instance, Fuller (1996) referred to 

such regression models as transfer function models while 

Pankratz, (1991) called it dynamic regression models. However, 

prior studies revealed that differencing both the time dependent 

variable and time independent variables is one approach that 

spurious regressions could be avoided but failed to take into 

consideration lagged values of time independent variables, 

thereby, creating a gap in knowledge that the dependent variable 

may be related to independent variables with time lags which 

often results in loss of useful information about the roles of 

lagged values in explaining movements in the dependent 

variable. Thus, this paper contributes towards filling the gap by 

analyzing the relationship between Gross Domestic Product (𝑌𝑡) 

– dependent variable and Money Supply (𝑋𝑡) – independent 

variable. 

 

II. METHODOLOGY 

Regression Model 

        Rawlings, Pantula and Dickey (1998) defined a standard 

regression model as 

𝑌𝑡  =  𝛽0  +  𝛽1,𝑋1,𝑡  +  𝛽2𝑋2,𝑡 + ⋯ + 𝛽𝑘𝑋𝑘,𝑡  +  𝜀𝑡                                                                                   

(2.1) 

where  𝑌𝑡 = dependent variable 

             𝛽𝑖 = regression parameters, i = 1,…, k 

             𝑋𝑖𝑡 = independent variables, i = 1,…, k 

             𝜀𝑡  = error term assumed to be i.i.d. N(0, 𝜎𝑡
2) 

 

        Thus, the dependent variable for a time series regression 

model with independent variables is a linear combination of 

independent variables measured in the same time frame as the 

dependent variable. Estimates of the parameters of the model in 

(2.1) can be obtained by Least Squares Estimation Method (see 

for example Drasper and Smith, 1998; Rawlings, Pantula and 

Dickey, 1998). 

 

Dynamic Regression Model 

        Dynamic regression model as specified by Pankratz (1991) 

is as follows: 

𝑌𝑡  =  𝛽 +  𝛽0𝑋𝑡  +  𝛽1𝑋𝑡−1 + ⋯ +  𝛽𝑘𝑋𝑡−𝑘  +  𝜀𝑡                                                                                

(2.2) 

        The intuition is that equation (2.2) is built to take into 

account useful information about the roles of time (past) lag 

(𝑋𝑡−1, … , 𝑋𝑡−𝑘) in explaining the movements in 𝑌𝑡, which is not 

possible with equation (2.1). The parameters of dynamic 

regression models are estimated using maximum likelihood 

method, see Pankratz (1991) for details. 

 

Autoregressive Moving Average (ARMA) Processes 

        A natural extension of pure autoregressive and pure moving 

average processes is the mixed autoregressive moving average 

I  
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(𝐴𝑅𝑀𝐴) processes, which includes the autoregressive and 

moving average as special cases (Wei, 2006). 

        A stochastic process {𝑋𝑡} is an 𝐴𝑅𝑀𝐴( 𝑝, 𝑞) process if {𝑋𝑡} 

is stationary and if for every 𝑡, 

           𝜑(𝐵)𝑋𝑡 = 𝜃(𝐵)𝜀𝑡                                                                                                                      

(2.3) 

  𝜑(𝐵) = 1 −  𝜑1𝐵 − 𝜑2𝐵2  − ⋯ − 𝜑𝑝𝐵𝑝 is the autoregressive 

coefficient polynomial. 

  𝜃(𝐵) = 1 −  𝜃1𝐵 − 𝜃2𝐵2  − ⋯ − 𝜃𝑞𝐵𝑞  is the moving average 

coefficient polynomial. 

        Box, Jenkins and Reinsel (2008) considered the extension of 

ARMA model in (2.3) to deal with homogenous non-stationary 

time series in which 𝑋𝑡 , is non-stationary but its 𝑑𝑡ℎ difference is 

a stationary ARMA model. Denoting the 𝑑𝑡ℎ difference of 𝑋𝑡 by   

𝜑(𝐵) = 𝜙(𝐵)∇𝑑𝑋𝑡 = 𝜃(𝐵)𝜀𝑡     
                             (2.4) 

        where 𝜑(𝐵) is the nonstationary autoregressive operator 

such that d of the roots of 𝜑(𝐵)  = 0 are unity and the remainder 

lie outside the unit circle while 𝜙(𝐵) is a stationary 

autoregressive operator. 

        Thus, (2.4) is called an autoregressive integrated moving 

average model and can be referred to as an 𝐴𝑅𝐼𝑀𝐴(𝑝, 𝑑, 𝑞) 

model. 

 

Prewhitening and Cross Correlation Function (CCF) 

        According to Wei (2002), assuming that independent 

variable,  𝑋𝑡 follows an ARMA(p,q) process, 

𝜑𝑥(𝐵) 𝑋𝑡 =  𝜃𝑥(𝐵)𝛼𝑡                                                                                                                                  

(2.5) 

where 𝛼𝑡 is white noise. The series  

𝛼𝑡 =  𝜃𝑥(𝐵)−1𝜑𝑥(𝐵) 𝑋𝑡                                                                                                                              

(2.6) 

        is called the prewhitened series. Applying the same 

prewhitening transformation to the dependent variable, we obtain 

a filtered independent series, 

 𝛽𝑡 =  𝜃𝑥(𝐵)−1𝜑𝑥(𝐵) 𝑌𝑡                                                                                                                             

(2.7) 

        Let Y = {𝑌𝑡} be time dependent variable, X = {𝑋𝑡} be time 

independent variable, and the cross covariance 

function 𝛾𝑡,𝑠(𝑋, 𝑌)  =   𝐶𝑜𝑣(𝑋𝑡 , 𝑌𝑠) for each pair of integers t and 

s. The cross correlation between X and Y at lag k can be defined 

by 𝜌𝑘(𝑋, 𝑌) = 𝐶𝑜𝑟𝑟(𝑋𝑡 , 𝑌𝑡−𝑘 ) =  
𝛾𝑋𝑌(𝑘)

√𝛾𝑋(0)𝛾𝑌(0)
 . In general, the 

cross correlation function is not an even function since 

𝐶𝑜𝑟𝑟(𝑋𝑡 , 𝑌𝑡−𝑘 ) need not equal 𝐶𝑜𝑟𝑟(𝑋𝑡 , 𝑌𝑡+𝑘 ). Moreover, the 

sample cross correlation function (CCF) is useful for identifying 

lags of independent variable that might be useful predictors of 

dependent variable (Cryer and Chan, 2008). However, the CCF 

can be obtained by prewhitening by considering a more general 

regression model relating X to Y, 

 𝑌𝑡  =  ∑ 𝛽𝑘𝑋𝑡−𝑘  +  𝜀𝑡
∞
−∞                                                                                                                             

(2.8) 

where X is independent of 𝜀. Applying the filter 𝜋(𝐵) to both 

sides of (2.8), we have  

𝑌�̃�  =  ∑ 𝛽𝑘�̃�𝑡−𝑘  +  𝜀�̃�
∞
−∞                                                                                                                              

(2.9) 

where 𝜀�̃� = 𝜀𝑡 − 𝜋1𝜀𝑡−1 − 𝜋2𝜀𝑡−2 − ⋯ 

The prewhitening procedure thus orthogonalizes the various lags 

of X in the original regression model (Cryer and Chan, 2008). 

 

Model Selection Criteria 

        For a given data set, when there are multiple adequate 

models, the selection criterion is normally based on summary 

statistics from residuals of a fitted model (Wei, 2006). 

        There are several model selection criteria based on residuals 

(see Wei, 2006). For the purpose of this study, we consider the 

well-known Akaike’s information criterion (AIC), (Akaike, 

1973) defined as 

AIC = −2 𝑙𝑛(likelihood) +   2(number of parameters)                               

        where the likelihood function is evaluated at the maximum 

likelihood estimates. The optimal order of the model is chosen by 

the value of the number of parameters, so that AIC is minimum 

(Wei, 2006). 

 

Model Diagnostic Checking 

        Box and Pierce (1970) proposed the Portmanteau statistics: 

𝑄∗(m) = T

𝑚
∑

𝑙 = 1
�̂�𝑙 

2                                                                                                                                        

(2.10) 

where T is the number of observations. 

        Ljung and Box (1978) modify the 𝑄∗(m) statistic to increase 

the power of the test in finite samples as follows: 

Q(m) = T(T + 2) 

𝑚
∑

𝑙 = 1
 

�̂�𝑙 
2

𝑇−𝑙
                                                                                                                           

(2.11) 

where T is the number of observations. 

 

        The decision rule is to reject 𝐻0 if Q(m) > 𝜒𝛼
2, where 𝜒𝛼

2  

denotes the 100 (1 – 𝛼)th percentile of a Chi-squared distribution 

with m – (p + q)  degree of freedom (see for example Akpan, 

Moffat and Ekpo, 2016). 

  

III.  DATA ANALYSIS AND DISCUSSION  

        This study considers the Gross Domestic Product (N’ 

Billion) as the dependent variable and the Money Supply (N’ 

Billion) as the independent variable. The data were obtained 

from the Central Bank of Nigeria Statistical Bulletin for a period 

spanning from 1981 to 2014. Each series consists of 34 

observations. 

        First, we regress 𝑌𝑡 on 𝑋𝑡, and obtain the estimated 

regression model presented in equation (3.1) below: 

𝑌𝑡 =         56.0350    +     4.0717 𝑋𝑡  

  s.e          (294.2920)            (0.5383) 

t-value         (0.190)               (7.564)                                                                                                            

(3.1) 

p-value         (0.85)            (1.98e-09) 

𝑅2 = 0.5709    [Excerpts from Table 1]. 

 

        From the fitted model in (3.1), it is observed that the 

inclusion of the 𝑋𝑡 in the model is significant since the p - value 

=  (1.98e-09) < 0.05 level of significance, implying that there is 

a very strong evidence to conclude that 𝑋𝑡 has a significant linear 

contribution to 𝑌𝑡. The coefficient of determination (𝑅2) indicates 
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that the 𝑋𝑡 is able to explain about 57.09% of the total variation 

in 𝑌𝑡. If the error term is found to be autocorrelated, then the 

regression model could be termed spurious. 

 

Table 1: Output of Regression Model  

Call: 

lm(formula = Y ~ X) 

Residuals: 

    Min      1Q  Median      3Q     Max  

-3985.9   -72.3    59.2   577.8  3080.8  

Coefficients: 

            Estimate Std. Error t value Pr(>|t|)     

(Intercept)  56.0350   294.2920   0.190     0.85     

X           4.0717     0.5383   7.564 1.98e-09 *** 

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

 

        Residual standard error: 1595 on 43 degrees of freedom 

Multiple R-squared:  0.5709, Adjusted R-squared:  0.5609  

F-statistic: 57.21 on 1 and 43 DF,  p-value: 1.984e-09 

 

        In order to check if autocorrelations exist in the residuals 

obtained from the regression model in equation (3.1), we 

consider the ACF [Figure 1] of the residuals from the regression 

model; 

 
Figure 1: ACF of Residuals from Regression Model 

 

         it is observed that there are significant spikes at lags 2, 4 

and 6 which are more than 5% of the total lags while all other 

lags fall within the confidence bounds, as such the residuals from 

the regression model appear to be autocorrelated and the 

regression model in (3.1) is termed spurious. 

        The reason for autocorrelated error term of the regression 

model in (3.1) is not farfetched. The nonstationarity in  𝑌𝑡 and 𝑋𝑡 

is more likely the cause of spurious correlations found in the 

error term of the regression model. To cop-out the menace of 

spurious correlations in the error term, we therefore, employ the 

dynamic regression method which takes into account both the 

lagged and current values of 𝑋𝑡. In order to build the dynamic 

regression model successfully, we make use of Box and Jenkins 

three iterative methods; model identification, model estimation 

and model diagnostic checking. 

 

Model Identification 

        To identify the nature of the time-lagged relationship 

between a dependent variable, and current and past values of an 

independent variable, we examine the cross correlation function 

(CCF), that is, a smooth tapering pattern in the CCF shows which 

lags of independent variable we should used. Considering the 

CCF for 𝑌𝑡 and 𝑋𝑡 in [Figure 2], we noticed that it is unclear and 

misleading. To identify which lags of 𝑋𝑡 may predict   𝑌𝑡, we 

therefore, apply the prewhitening technique to help us identify 

the lags of CCF.  

 
Figure 2: Cross Correlation Function of Money Supply and 

Gross Domestic Product 

 

        By prewhitening, we mean fitting an ARIMA model to𝑋𝑡 

and reducing the residuals to white noise. Thereafter, we filter 𝑋𝑡 

with the fitted ARIMA model to obtain the white noise residual 

series. Lastly, 𝑌𝑡 is filtered with the same model and then the 

cross correlation function is computed using the prewhitened 𝑌𝑡 

and prewhitened 𝑋𝑡. Now, fitting an ARIMA model to 𝑋𝑡, we 

allow the data to talk. The ACF and PACF of 𝑋𝑡 [Figures 3and 4] 

respectively, indicate a tentative ARIMA(2,0,2) model alongside 

ARIMA(2,0,0) ARIMA(0,0,2) models. Both the ACF and PACF 

of residuals from ARIMA(2,0,2) model, [Figures 5 and 6], 

ARIMA(2,0,0) model, [Figures 7 and 8], and ARIMA(0,0,2) 

model, [Figures 9 and 10] respectively,  are near white noise. 

 
Figure 3: ACF of Money Supply 

 
Figure 4: PACF of Money Supply 
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Figure 5: ACF of the Residuals from ARIMA (2,0,2) Model 

 
Figure 6: PACF of the Residuals from ARIMA(2,0,2) Model 

 
Figure 7: ACF of the Residuals from ARIMA(2,0,0) Model 

 
Figure 8: PACF of the Residuals from ARIMA(2,0,0) Model 

 

 
Figure 9: ACF of the Residuals from ARIMA (0,0,2) Model 

 

 
Figure 10: PACF of the Residuals from ARIMA (0,0,2) 

Model 

  

        Since all the three tentative models seem appropriate, their 

outputs as seen in Table 2, Table 3 and Table 4 for 

ARIMA(2,0,2), ARIMA(2,0,0) and ARIMA(0,0,2) respectively,  

 

Table 2: Output of  ARIMA(2,0,2) Model 

Call: 

arima(x = X, order = c(2, 0, 2)) 

Coefficients: 

          ar1     ar2     ma1     ma2  intercept 

      -0.1704  0.5977  0.5434  0.0290   297.0807 

s.e.   0.1884  0.1892  0.2383  0.2389   134.1617 

sigma^2 estimated as 116088:  log likelihood = -326.69,  aic = 

665.38 

 

Table 3: Output of  ARIMA(2,0,0) Model 

Call: 

arima(x = X, order = c(2, 0, 0)) 

Coefficients: 

         ar1     ar2  intercept 

      0.2188  0.4599   281.2463 

s.e.  0.1281  0.1289   154.9215 

sigma^2 estimated as 126455:  log likelihood = -328.5,  aic = 665 

 

Table 4: Output of ARIMA(0,0,2) Model 

Call: 

arima(x = X, order = c(0, 0, 2)) 

Coefficients: 

         ma1     ma2  intercept 

      0.3487  0.4537   312.8221 

s.e.  0.1588  0.1082    96.1965 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      341 

ISSN 2250-3153   

www.ijsrp.org 

sigma^2 estimated as 132106:  log likelihood = -329.42,  aic = 

666.84 

 

we observed that both ARIMA(2,0,2) model and ARIMA(2,0,0) 

model have a smaller information criteria (aic) than 

ARIMA(0,0,2) model. Parsimoniously, we chose ARIMA(2,0,0) 

model over ARIMA(2,0,2) model. Thus, the estimated 

ARIMA(2,0,0) model is presented in (3.2) below; 

   (1− 0.2188𝐵   −   0.4599𝐵2
 ) 𝑋𝑡

∗  = 𝑎𝑡                                                                                             

(3.2)    

where 𝑋𝑡
∗ = (𝑋𝑡 − 281.2463) 

[Excerpts from Table 3] 

Then, we filter the 𝑌𝑡 series using the model for 𝑋𝑡 as shown in 

(3.3) 

(1− 0.2188𝐵   −   0.4599𝐵2
 ) 𝑌𝑡                                                                                                            

(3.3) 

Now, the cross correlation function (CCF) for the prewhitened 𝑋𝑡 

(which is the product of the ARIMA(2,0,0) model and its 

residuals) and the prewhitened 𝑌𝑡 is presented in [Figure 11]. We 

observed clear spikes at lags 0, -1,-2 and 1. Since we are only 

interested in the past values of 𝑋𝑡, the spike at lag1 is ignored. 

Thus, 𝑋𝑡 , 𝑋𝑡−1  and 𝑋𝑡−2  should be included as predictors of 𝑌𝑡. 

 
Figure 11: CCF for Prewhitened Money Supply and 

Prewhitened GDP 

 

Model Estimation 

 

The estimated dynamic regression model is presented in (3.4) 

below:  

 

𝑌𝑡 =              185.75550  −  0.13813Xt−2 −  0.03104Xt−1 −
  0.14208 𝑋𝑡  
  s.e              (37.62991)          (0.08255)            (0.12893)           

(0.07183) 

t-value         (4.936)                (-1.673)               (-0.241)               

(-1.978)                                                          (3.4) 

p-value        (1.31e-05)            (0.1017)                (0.8109)              

(0.0545) 

𝑅2 = 0.2086   [Excerpts from Table 5]. 

 

        From the dynamic regression model in (3.4), the effect of 

using lagged values in overcoming spurious correlations is 

clearly seen as both lagged (Xt−1, Xt−2) and current ( 𝑋𝑡) values 

in the model appear to show no sign of relationship with 𝑌𝑡 since 

their  p - values are all less than 5% level of significance. 

Moreover, the coefficient of determination (𝑅2 = 0.2086) 

indicates that there is no linear relationship between 𝑋𝑡 and 𝑌𝑡.  

 

Model Diagnostic Checking 

        The results from Box-Ljung test indicate that the residuals 

from the model in (3.4) are uncorrelated since  𝜒2 = 17.46, df 

=22 with corresponding p-value = 0.7375 > 0.05 level of 

significance.  [Excerpts from Table 6] 

 

Table 5: Output of Dynamic Regression Model 

Call: 

dynlm(formula = Y ~ XLag2 + XLag1 + X) 

Residuals: 

    Min      1Q  Median      3Q     Max  

-158.84  -80.45  -28.63   20.12  715.01  

Coefficients: 

             Estimate Std. Error t value Pr(>|t|)     

(Intercept) 185.75550   37.62991   4.936 1.31e-05 *** 

XLag2       -0.13813    0.08255  -1.673   0.1017     

XLag1       -0.03104    0.12893  -0.241   0.8109     

X           -0.14208    0.07183  -1.978   0.0545 .   

--- 

Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1 

Residual standard error: 156.5 on 42 degrees of freedom 

  (10 observations deleted due to missingness) 

Multiple R-squared:  0.2086, Adjusted R-squared:  0.1521  

F-statistic: 3.691 on 3 and 42 DF,  p-value: 0.01908 

 

Table 6: Box – Ljung Test for Residuals from Dynamic 

Regression Model  

Box-Ljung test 

data:  residuals(regmod01) 

X-squared = 17.46, df = 22, p-value = 0.7375 

 

IV. CONCLUSION 

        Although it is well documented in the literature that 

differencing both the dependent and independent variables offers 

a good solution to avoiding spurious correlations, our study takes 

a look at dynamic regression as another approach to avoiding 

spurious correlations. This was achieved by allowing the 

dependent variable to be expressed as a function of both lagged 

and current values of the independent variable. Regressing 𝑌𝑡 on 

𝑋𝑡, we found that the errors were correlated being a clear 

evidence of spurious correlation. However, the cross correlation 

function of the prewhitened variables indicated that lags 0, -1 and 

-2 of 𝑋𝑡 should be included as predictors of 𝑌𝑡. Subsequently, we 

modeled a dynamic regression of 𝑌𝑡 with past lags 1, 2 and 

current lag of 𝑋t as explanatory variables and the resulting 

residual series was diagnostically checked using Ljung and Box 

Q – statistic. The residuals were confirmed to be uncorrelated, 

revealing that 𝑌𝑡 and 𝑋𝑡 are totally unrelated. Therefore, we 

concluded that the problem of spurious correlations could be 

avoided by modeling a series using dynamic regression. This 

study could be extended to include the lagged values of the 

dependent variable, and both lagged and current values of 

multiple independent variables as predictors of the dependent 

variable. 
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I. INTRODUCTION 

nowledge access happens in two ways at the digital 

knowledge society which are “open for all” and “open for 

select” as a result, there are two knowledge access executives are 

remain. Prensky (2001) urges they are as digital natives (DN) 

and digital immigrants (DI). Digital natives are more familiar 

with an advanced technology in contrast digital immigrants are 

new to the technology. However, at the digital knowledge society 

notwithstanding technology orient or not has to face competitive 

advantage and anyhow engage with knowledge economy. 

Therefore, knowledge is identified as currency so one of the key 

responsibilities of the intellectuals becomes to evaluate critically 

ways in which identify their roles to promote competitive 

advantage and enhance knowledge competence. Therefore, it 

believes that there are lots of opportunities are available to create 

sufficient paths both digital natives and digital immigrants to 

gain require skills if universally has measured their requirements 

of access to knowledge instead of marginalizing. So, it is 

important creating of more opportunities widely to access to 

knowledge in universally with broader understanding and critical 

analyzing of what knowledge assets need for the 21
st
 century and 

how to identify unique approaches to create positive 

environments to promote skills on access to knowledge in higher 

education. Therefore, to achieve intend outcomes to promote on 

access to knowledge and identify universal responsibilities the 

most important thing is that to critically evaluate prevailing 

obstacles on access to knowledge in higher education.  

       The 21
st
 century society, the society with flourish knowledge 

capitals, identifies as knowledge contents base society therefore 

benefits and beneficiaries and also requirements are various. Of 

that, key roles and functions on access to knowledge in higher 

education has been drastically changed however, universal 

mechanisms to promote access to knowledge in higher education 

in globally are remaining unchanged than other service sectors. 

Many occasions of service sectors except in higher education are 

keen on competitors because perceptions are changing the 

knowledge economy than set goals and mission of individual 

organizations. It further critically indicates the said situation 

because of higher education is not merely into return on 

investment on capital benefits instead of consider on knowledge 

capturing, sharing and storing. However, higher education sector 

has to critically think of ways in which to engage in knowledge 

competitive advantage because it thrive return on investments in 

various perspectives at the knowledge asymmetry economy and 

an advance information and communication technology 

environment. So, to achieve said goals ways in which to engage 

critically with knowledge competitive advantage on access to 

knowledge the second challenge is to identify an efficient and 

effective system to access knowledge without any obstacles on 

technologically and geographically. The system which going to 

identify is very important keep balance working in corporative 

and collaborative enthusiasm because any system is going to 

cope with knowledge competitive advantage has to maintain 

impacts of knowledge ecology effectively.   

       Given the facts highlighted that higher education sector is 

more vulnerable and under pressure to engage with competitive 

advantage than other service sectors because of continuous 

developments in knowledge management and their subfields like 

knowledge creating, knowledge sharing and knowledge 

communication. As a result of that managing of knowledge in 

institutions of higher education with limited resources are 

becoming a very complex task. Negative impacts are vary and 

most encounter two issues are; often changes in software and 

hardware of information and communication technology and 

vigorous competition among institutions to offer heavy 

knowledge contents without considering of audience that whom 

to contents are written for and included knowledge within the 

contents that how many minutes will it takes to download. The 

first issue is more attentive by most of the higher educational 

institutions than on knowledge contents writers however key 

commodities are of course those in the knowledge competitive 

advantage because decision takers often in higher education 

believe that technology creates and brings prosperous than 

human. However, fortunately, there is a trend nowadays to 

critically think on human’s knowledge capacities instead of 

mostly for on complex and sophisticated technologies on that 

urging humans are able to influence knowledge competitive 

advantage by promoting on access to knowledge than 

technologies. At the same incidence, intellectuals at the higher 

education are able to find that technology components of the 

knowledge society do experiments ways in which to promote 

knowledge communication however, knowledge holders hinder 

to control the knowledge access through information politics of 

the individuals and organizations. Therefore, technology 

becomes very handsome enough to influence knowledge 

competitive advantage of the 21
st
 century society without shaking 

badly the position of the knowledge assets in knowledge 

communication and knowledge sharing. So, how this has done by 

technology can simply see in digital repositories of knowledge 

and knowledge consortiums where human knowledge capitals 

and technological knowledge capitals are working together to 

K 
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enhance access to knowledge in a healthy and friendly 

environment.  

       Therefore, the purpose of this chapter is to introduce a new 

concept ways in which how to promote equal opportunities on to 

gain skills by enhancing access to knowledge in higher education 

based on “the concept of one world one dream” in an 

autonomous approach.  The autonomous approach the researcher 

believes that will contribute in various perspectives towards to 

global prosperous that frontiers economic and social well-being 

of the nation. That, frontiers of knowledge progress involve with 

knowledge competitive advantage and it leads to gain require 

skills for the knowledge economy. And also, at the final stage of 

this concept, it may enhance to work together with knowledge 

commodities; knowledge economy and knowledge dominate age 

to promote in access to knowledge in collaboratively by abiding 

to responsibilities of every stakeholder in higher education.     

 

II. OVERVIEW OF ACCESS TO KNOWLEDGE IN HIGHER 

EDUCATION  

       At present, the asymmetry situation of information and 

knowledge in digital forms make an access to knowledge in 

higher education is complex. The complex situation is further 

developing at a greater level because of advance tools in 

information and communication technologies and societal 

changes of knowledge communication. However, an impact on 

knowledge communication due to above two reasons, on access 

to knowledge becomes a puzzle because of an instance access to 

immeasurable information. Consequently, at the present scenario 

on access to knowledge, it has seen that a human’s knowledge 

component is given minor importance but in contrast a 

component of technology has been given more values. But, 

continuous processes on information creating, information 

consumption and information sharing are invisibly belonging to 

the human component however technology is basically 

controlling on access to knowledge. As a result, technology is 

influencing on access to knowledge in various perspectives. Of 

that, performance on digital knowledge natives and digital 

knowledge immigrants are very vague so right to know and 

access to current and accurate knowledge is diverging. And, 

similarly, analysts in the usage of diverse knowledge reduce 

revenue on positive engagements in economic and social 

development. Therefore, to increase on access to knowledge in 

higher education is a challenge and that can discuss mainly in 

three headings which are; Knowledge Competitive Economy 

(KCE), Knowledge Dominates Age (KDA) and Digital 

Knowledge Ecology (DKE) respectively.  

 

Main Challenges in HEs in access to knowledge 

       It has shown that to take critical actions collectively to 

overcome those challenges in access to knowledge in higher 

education; having a broader understand on ways in which the 

present landscape of knowledge management in higher education 

is very crucial and to implement a positive mechanism to find 

suitable and sustainable solutions as collective responsibilities 

are also equally important. Knowledge management in 

competitive economy of higher education is a turning point to 

promote on access to knowledge because, at the knowledge 

society that knowledge contents are divergent therefore platforms 

on access to those knowledge are differ. The situation is further 

getting complex as a result of advance technologies because, 

knowledge begins to control world’s economy and at the same 

time technology influences for knowledge management and on 

competence of the economy. So, it highly indicates that 

knowledge management and knowledge economy influence at a 

higher degree to control on access to knowledge in education. Of 

that, intellectuals in higher education face a greater challenge 

than other service sectors. Competitive economy is a turning 

points in the knowledge society that merely calculating 

knowledge contents into knowledge economy. The situation 

further thrives with today’s technology controlled economy 

including for higher education because of that most of the 

universities in the world that facing new challenges to cope with 

knowledge competitive economy. Of that basically, students 

have to gain not only subject knowledge, but also to arm with the 

skills and knowledge require to leverage technology effectively 

in the world of work (WoW). 

       The activities of contemporary society, more on digital 

devices and apps generation, are changing whole consumptions 

of information and knowledge. At the same time, it is important 

to notice that the contemporary society is more focusing on an 

intangible knowledge. For that, one of the main reasons is that 

the intangible knowledge of the contemporary society turns the 

society for knowledge dominates age. That knowledge dominates 

age enhances enjoyment of consumers’ engagement with 

knowledge and experience sharing. So, the ongoing rapid 

changes in the buzzing arena of knowledge management and its 

assets in the contemporary society Goldstein (1969) states as 

knowledge assets are referring as sensor technologies, big data 

with 3D generation, and voice recognition. Therefore, it is 

obvious that key factors of knowledge management are 

influencing to the knowledge dominates age society which is 

mainly base on digital networking hardware and software. Those 

digitally born knowledge contents in contrast manipulate 

knowledge dominates age significantly differs to the traditional 

ways in engaging in knowledge consumptions.  

       However, knowledge contents which are base on digital 

devices stand for up-down access to knowledge process and their 

task with merging various digital technologies together to 

promote collaborative efforts. The results on collaborative efforts 

in knowledge management and knowledge sharing are significant 

however; these processes act accordingly to maintain the 

hindering facts of information politics through roles and 

functions of digital knowledge assets. Information politics runs 

every segment of the knowledge assets as Davenport (1992) 

points, technocratic utopianism, anarchy, feudalism, monarchy 

and feudalism. Therefore, information politics of an organization 

directly influences to the creating and sharing process of 

knowledge assts while demarcate further open for all and open 

for selected. This scenario is growing widely every continent of 

the world, despite of developed, developing or under developing 

nations. If so, ways in which to develop access to knowledge in 

higher education, the concept of information politics plays a vital 

role invisibly in an organization with other components such as 

technology and environment of the knowledge dominates age. As 

a result, nowadays, techno utopians in information politics urge 

openly to promote access to knowledge in higher education is the 

most important things is to introduce and implement advance and 
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complex technological components to the education. Same times, 

with gigantic bandwidth for the Internet connectivity and with 

sophisticated other technological facilities to engage in 4Gs or 

beyond. Concerning this, Schmidt and Cohen (2013) explain that 

most of the people in the world will be online very soon because, 

expecting knowledge communication will mostly run in digital 

formats tomorrow with human to digital devices and digital 

devices to human. Consequently, digital technology intervenes in 

disruptive manner to the ecology of knowledge as Hoorens et.al. 

(2013) identify especially in knowledge creating and knowledge 

sharing processes because both processes smoothly assist to 

upgrade access to knowledge by assigning multi-task and multi-

purpose goals to develop resources and service to knowledge 

proliferation. As a result of knowledge proliferation, knowledge 

dominates age thrives into skyrocketing as Peper and Garrity 

(2014) indicate a single day 2.5 quintillion bytes of knowledge 

assets are being released to the open knowledge economy. This 

indicates eventually how world of work and the Internet 

marginalize access to knowledge.  

       Therefore, the characteristics of exclusive have been 

increased blocking opportunities to gain skills in digital literacy 

and to navigate the require knowledge and practices effectively 

and efficiently. However, by promoting access to require 

knowledge in ecologically acceptable and friendly it indicates 

that excessive linkages in attributes of knowledge ecology is 

creating opportunities to work closely and identify engagements 

in digital knowledge ecology. Consequently, one of the 

influencing factors to knowledge sharing in conjunction with 

ecology in digital knowledge for knowledge proliferation is 

significant. Of the critical process, both in roles and functions of 

knowledge ecology that engagement in knowledge proliferation 

is high because attributes of knowledge ecology which are 

humans, knowledge, resources, environment and technologies 

are increasing collaborative efforts to form digital access for 

most resources and services. Such an effort shows that align in 

digital knowledge is to maintain accuracy and accountability of 

the knowledge contents. The Internet is the simplest example 

domain for digital knowledge ecology because it holds a variety 

of knowledge contents and platforms to perform well with 

assistance of other digital devices with the characteristics of as 

Sterling (2002) studies the Internet has no curriculum, moral 

values and philosophy.   

       Therefore, components of knowledge ecology as 

Mallawaarachchi (2013) studies human, knowledge, resources, 

environment and technology evolve together to perform values of 

knowledge. So, knowledge ecology and knowledge dominates 

and their subordinate domains connective relationship can 

identify as following in figure 1; 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Key attributes of Digital Knowledge Ecology 

 

 

        The process of digital knowledge ecology happens mainly 

with the combination of two components which are knowledge 

ecology and knowledge domain. Therefore, two areas are very 

important to promote access to knowledge in higher education 

because in the knowledge ecology attributes such as human, 

knowledge, resources, environment and technology assist to 

promote and create information, networks, knowledge 

repositories etc. Contributions in numerous ways from both 

attributes perform well with its subordinate attributes without any 

obstacles can discuss in details as following. 

        The component of human capital which is holders of an 

implicit knowledge is with ambition to create and share 

knowledge is very important where access to knowledge is 

concerned. Therefore, human capacities and their holding 

implicit knowledge have be audit carefully and continuously, 

failure of that is a unproductive because in the 21
st
 century 

society more attention should give human’s knowledge instead of 

other components of the knowledge ecology. So, inclusive 

processes to strengthen collaborate and participate atmosphere in 

digital knowledge ecology will blossom the concept of One 

World One Dream in access to knowledge in higher education. It 
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has mentioned in several forums in higher education that 

intellectuals who engage in teaching and learning have great 

opportunities to change and influence the world in various 

scenarios because of their highly engagement in competitive 

knowledge backgrounds. Some of the reasons for that are 

continuous development processes in teaching and learning 

expanding in the world. In globally, most of higher educational 

institutions are implementing accreditation courses in teaching 

and learning through staff development and educational 

programs for their teaching faculties. With that, facilitation is 

given to enhance resources in various viewpoints to promote 

knowledge sharing, knowledge creating, collaborative efforts of 

innovative tasks, scholarship programs, networking of 

organizations and intellectuals are few efforts. Of that, with 

knowledge enhancing mechanisms that human attribute has to 

work with very closely to create an appropriate and sufficient 

environment to promote access to education to decrease 

marginalize opportunities. Marginalize on access to knowledge 

has to be annihilate completely to promote communication 

episodes of the environment of information and communication 

technologies because, technology attribute sparks the whole 

combination of knowledge into one platform which can identify 

as digital knowledge ecology. Digital knowledge ecology 

represents itself that ecological attributes’ combination with 

knowledge that the society enjoys now. Knowledge domain 

attributes information asymmetry, information economy, digital 

networks, repositories and consortium and digital apps contribute 

as segments of knowledge commodities to digital knowledge 

ecology. 

        Competitions in education and knowledge domain 

conventions increased information consumptions at the same 

time more invest on education at the recent past. That 

phenomena convert knowledge into digital apps and become an 

essential tools in education to access to knowledge as an 

educational tool. Further, digital apps influence most of the 

service sectors in the world including medicine, engineering, 

telecommunication, and library and information science as a 

competitive advantage tool. Jain (2014) mentions digital tools 

become most required tool on access to resources of teaching and 

learning in education because, in 21
st
 century society, teaching 

and learning processes happen in various formats such as 

visualizing of data to analysis complex synthesis, data mining 

tasks to maximum reflections and digital apps engage in online 

lessons and communications. As a result of these digital base 

conventions in knowledge management that most of printed 

reference resources start to convert into digital whist 

communication tools become to communication chips. Of that, 

roles and functions of agents in digital repositories enact and 

influence critically to control access to knowledge in varies 

perspectives with complex and sophisticate knowledge systems. 

Pinfield (2009) explains agents in digital repositories control 

whole resources in knowledge ecology through set of systems to 

facilitate storage, retrieval, display, and reuse resources that 

include on articles of peer reviewed journals, book and book 

chapters, dissertations and theses, and media files. However, the 

biggest concern is that the controversial bureaucracy of digital 

repositories does not facilitate access to require knowledge 

without any hazels even for cost. On that, simultaneously as Xia 

(2012) urges inequality in resource sharing, lack of skills and 

knowledge, poor infrastructure, language literacy and cultural 

barriers exist.  

        However, digital knowledge domain has created new 

scenarios on access to knowledge and resources. It can be seen 

especially with the attribute of knowledge domain as Calhoun 

(2014) contributes as content central systems which support and 

provide access to various collections of knowledge. Therefore, 

combination of access to knowledge and creating of knowledge 

in 21
st
 century society can show as in figure 2:   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: access to knowledge and creating of knowledge 
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        Knowledge creating and knowledge access are equally 

important at the knowledge domain economy because having 

available reliable and valuable knowledge is ineffective if there 

is not feasible and convenient mechanisms to access them. Given 

the scenarios further coined that conventional systems and tools 

used for knowledge creation and knowledge access are far 

behind with newly born advance technologies. Therefore, rich 

contents with ample formats demonstrate that there are 

opportunities to share knowledge contents more easily than 

before with desire audience. The ongoing situation Davies (2013) 

highlights as open data portals therefore if absence of laws in 

right to information and insufficient skills and also awareness on 

digital knowledge assets may marginalize access to knowledge.  

  

Opportunities and challenges in knowledge asymmetry to build 

concept of One World One dream  

        Behavioral characteristics on knowledge asymmetry 

indicates that have massive and credible opportunities to cope 

with existing challenges that facing for access to knowledge in 

higher education for marginalized nations in the world. The 

following table 1 showcases available opportunities against the 

challenges encounter to strengthen on access to knowledge in 

higher education.  
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questionable.  

New governmental policies on 

“right to information” and 

“access to information for all” 

are motivating mechanism.  

Information Ecology and 
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impact on freely access to 

information and knowledge  

  

Table 1: opportunities and challenges to access to knowledge 

education 

 

        It is very difficult to predict that thought abundant services 

and resources are available for  education however have create an 

equal opportunities to use those resources and services as need 

and require by the stakeholders of higher education. To promote 

access to resources and services are highly demanding voyage of 

digital knowledge and competitive advantage as a whole. But, to 

achieve that dream, however is not easy because one of the most 

important fact is to setting up of a democratic concept on access 

to knowledge in higher education that universally might be able 

to accept. Therefore, the researcher is tabling in figure 3, that the 

concept of one world one dream to change existing landscape on 

access to knowledge in education based on two concepts which 

are knowledge management and knowledge ecology.  
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Figure 3: access to knowledge in one world one dream concept 

 

        To change the education landscape towards on access to 

knowledge, policies on access to knowledge which are an open 

access, close access and combine access should enact in 

democratic manner. Consequently, to meet require desire on 

access to abundant data, information, and knowledge on services 

and products has to encourage whist ensuring improvements in 

skills and wisdom of the stakeholders. That assist in various 

ways to gain and share new knowledge with peers in knowledge 

domain and knowledge ecology paradigm. As a result of that in 

the occurrence of knowledge sharing with peers openly that 

impact pondering of new knowledge effectively and efficiently. 

For an example, the governing bodies may set open or close 

access polities as require to protect and maintain privacy of 

access to knowledge so, it may fine until given privileges to act 

upon to engage with new knowledge to gain and share while 

accessing.  

        The element of open access creates positive engagements to 

gain knowledge freely even in sophisticate and complex 

information and communication environments because as 

experiencing most of the knowledge sharing systems are not 

given democratic freedom to access require knowledge even for 

cost. However, once created ample opportunities of this element, 

benefits are vary and facilitate to track knowledge productions 

and their demands. Also, most of the knowledge contents 

centralize, open and free to access. Those attributes emphasis to 

develop collaborative efforts to organize and to build positive 

communication paradigms. In contrast, the close access takes 

every effort to control and manage knowledge assets and 

knowledge contents both in knowledge domain and digital 

knowledge ecology. It indicates that in the close access 

environment the concept of information politics as Davenport 

et.al (1992) mention is trying to control the developing process 

of access to knowledge in horizontally and vertically. As a result 

of high processes of controlling and managing of knowledge, 

knowledge scarcity becomes visible evident and competitiveness 

thrive further. To meet existing concerns on access to 

knowledge, the paradigm of combine access smoothly can 

operate to harvest all stakeholders’ requirements because, in the 

21
st
 century skills in education vary. Therefore, skills in 

information literacy should expand to media literacy, visual 

literacy, language literacy, cultural literacy, networking literacy 

and communication literacy. So, appropriate and relevant 

mechanisms have to identify to enhance skills in various 

perspectives. Also, equally important to introduce democratic 

policies on access to knowledge in education if stakeholders 
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really mean into enhance and lead to one world one dream 

voyage.  

 

Universal Responsibilities to promote on access to knowledge  

        In universally, to promote on access to knowledge that 

initially has to identify an appropriate and an acceptable 

responsibilities. Of that, the researcher has identified mainly four 

areas which are practically can achieve by any nation of the 

world if insisting to promote access to knowledge. Those areas 

are; to introduce and implement of norms on access to 

knowledge as the governmental policies; to identify and establish 

environment to cope with require receptive knowledge with 

periodically can be change; to acknowledge intellectual values 

appreciating knowledge holder’s empathy towards to share 

knowledge; and to implement policies to eliminate information 

politics on access to knowledge at the maximum level to benefits 

for all.  

        The first responsibility, to introduce and implement of 

norms on access to knowledge as the governmental policies, is 

crucial because setting up of norms to keep and secure ownership 

of the knowledge, privacy on sensitive and value added cognitive 

knowledge segments, and security to protect knowledge stealing 

without marginalize any stakeholders. These core responsibilities 

have to implement for safeguard of knowledge because 

knowledge capital is value added and difficulty to regain once 

lost. Also very expensive than most of the stakeholders thought. 

On the other hand, to enforce regulations should review 

continuously and timely also there should be room to re-define 

roles and functions to promote equal opportunities for all in the 

ever-changing digital knowledge domain. Available of 

opportunities to use meta-cognitive knowledge for all should 

maintain in democratic way. Then, taken actions as governmental 

policies to achieve on access to knowledge as norms at the 

international level that quite enough to understand time has 

already arisen to invest in education to promote knowledge 

access.   

        Whilst, implementing of legislation on access to knowledge 

as norms, the next step is to identify and establish environment to 

cope with require receptive knowledge with periodically can be 

change has deeper insights on the attributes of knowledge 

ecology because that assists the process more smooth and 

professional. Also, to identify and establish receptive knowledge 

environment the comprehensive knowledge in visual literacy, 

digital literacy, media literacy, computer literacy and network 

literacy, language literacy, cultural literacy and information 

literacy must and also sufficient infrastructure in all aspects 

enrich receptive knowledge environment. To see reflective 

outcomes of this principle to set up governing body to give 

advocacy on why is it important to promote on access to 

knowledge and facilitate stakeholders how to transform 

knowledge are important. It has already seen that most of the 

educational institutional equip with digital libraries and 

repository systems for their own usage within their territory 

however, there is less possibilities to measure how important of 

building of a federal repository system instead of thousand 

systems to share knowledge through one common platform for 

all because if can achieve this benefits can distinguish.   

        Characteristics of receptive knowledge reflect that bound to 

protect and respect intellectual values are very high because 

knowledge holder’s empathy on to share knowledge appreciate 

broadly. Of that, another responsibility is to evaluate and 

construct proactive situation to interact with knowledge holders 

to receive maximum benefits from their knowledge. The 

cognitive knowledge from those human capitals has to be review 

to enhance and promote benefits of junior academia. As a result, 

human capitals in knowledge harvesting, knowledge auditing, 

knowledge architecture, data mining, beyond conventional areas 

in library and information science is very much identical to 

develop in junior academia. So, knowledge access wants to be 

smoothly functioning well, there has to create new carder 

positions alike Chief Information Officer in Digital Knowledge 

(CIODK) and/or Chief Executive Officer in Digital Knowledge 

(CEODK), Digital Resources Cataloger and/or Digital Resources 

Classifier (DRC) instead of conventional Library Assistants 

and/or Assistant Librarians. However, it is prominent that 

continuous skills development in various subject perspectives 

may strengthen contextual knowledge of education and assist 

capacity building in many ways.  

        Above responsibilities may rely on memorial where policies 

and procedures are lacking to eliminate information politics on 

access to knowledge. Therefore, while implementing of 

regulations not to control information politics without value 

reasons that would be massive impact on right to knowledge in 

democratic process. However, in collaborative efforts with 

resources sharing including humans and technology hinder to 

some extend can try to manage influencing factors of information 

politics into developing process of promote access to knowledge. 

Therefore, democratic practices on knowledge creating, sharing 

and managing may influence to eradicate various attributes in 

information politics of organizations and people. If not as it has 

seen in most of educational institutions in the world that to make 

a minor change of the knowledge managing system that various 

hurdles have to pass because of hierarchy in information politics.  

 

III. CONCLUSION  

        Commodities of digital knowledge in competitive advantage 

society are                                                                                                                     

importance because knowledge turns into asymmetries in various 

forms. The phenomenon of digital knowledge thrives tremendous 

developments in information and communication technologies, 

however the sphere of that creates magnetization on access to the 

knowledge. However, importance of access to knowledge 

especially in higher education is a key scenario therefore to 

increase inclusive access to knowledge, two components that 

digital knowledge assets and knowledge ecology have to address.  
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Abstract- Background: There is a growing prevalence of non-
communicable diseases worldwide. Addressing physical 
inactivity among other the risk factors becomes important in 
controlling these diseases. Medical students during the time of 
training and after completion of studies will also be involved in 
the modification of health lifestyles through patient education. 
        Objectives: The purpose of the study was to determine final 
year medical students’ physical activity practices, self-reported 
benefits and recommendations in promoting physical activity 
during their period of training.  
        Methods: A cross-sectional descriptive study was done 
using self-administered questionnaires and some of the questions 
were adopted from the Exercise Benefits/Barriers Scale. 
Questionnaires were distributed to 109 final year medical 
studentswho were selected by stratified random sampling. 
        Results: The mean age of the students was 23 years 
(SD=1.47) with most of the students being in the age category of 
22-24 years (77.1%). The majority of the students (more than 
50%), both females and males indicated that they participate in 
physical activities very often. The type of physical activities 
which the students participated in were athletics in 33 (61.1%) of 
the females and ball games in 30 (54.6%) of the males, making 
use of the campus facilities. Students indicated prevention of 
heart attacks (93.6%) and improvement in cardiorespiratory 
functioning (93.6%) as their greatest perceived benefit of taking 
part in physical activity.Lack of time (73.4%) was the main 
barrier to physical activity. Students mainly recommended for 
provision of gym facilities (26.3%) and physical education slot 
on timetable (22.9%). 
        Conclusion: Students recommended for the provision of 
gym facilities and physical education slot on timetable in order to 
increase levels of physical activity during medical school 
training. With these in place, students will be at a better position 
to counsel patients with regards to physical activity. 
 
Index Terms- physical activity, medical students, benefits, 
barriers, non-communicable diseases 
 

I. INTRODUCTION 
here is a growing prevalence of non-communicable diseases 
(NCDs) across both developed and developing countries 

worldwide and global strategy on diet, physical activity and 
health with the aim of reducing risk factors associated with 

NCDs through increasing overall awareness on preventative 
interventions has been launched (WHO 2013). Physical activity 
refers to all bodily movements that lead to energy expenditure 
(Moss 2012). Regular physical activity can play a pivotal role  in 
the prevention and treatment of cardiovascular disease (CVD), 
hypertension, non-insulin dependent diabetes, diabetes mellitus, 
obesity, stroke, some cancers, and osteoporosis ( WHO  2004). 
“Medical school faculty members should set a good example  by  
practicing  a  healthy  lifestyle  and  health professionals should 
exercise, not only to benefit their own health  but also to make 
their endorsement of an active  lifestyle  more  credible “(Frank 
et al. 2008). Doctors, nurses, and other health professionals are 
uniquely positioned to deliver effective messages and advice 
about the importance of changing some lifestyle factors in order 
to achieve and maintain good health. Incorporating advice into 
normal consultations is deemed the most feasible form of 
lifestyle physical activity promotion in health care delivery 
(Shirley et al. 2010).  Physical inactivity and weight gain has 
been noted in middle-aged populations immediately after high 
school (Irwin et al. 2007). Encouraging students to eat a healthily 
and engage in recommended levels of physical activity plays a 
key role in reducing the long-term morbidity and mortality 
associated with being overweight or obese and leading an 
inactive lifestyle (Flegal et al. 2002). 
       In Zimbabwe, NCDs are estimated to account for 31% of 
total deaths and the probability of dying prematurely as a result 
of NCDs is at 19% (WHO 2013). The main risk factors 
associated to these NCDs were increased tobacco smoking 
(12%), alcohol consumption (16%), raised blood pressure 
(30.9%) and obesity (7%) (WHO 2013). Looking at the risk 
factors, they are all modifiable risks factors which can be 
addressed through lifestyle changes. There has been limited 
documentation on the physical activity practices of the medical 
students in Zimbabwe and their role in promoting physical 
activity as a measure to decrease the high prevalence of NCDs. 
The assumption is that medical students have knowledge on the 
importance of physical activity so an understanding of their 
attitudes towards physical activity will determine their 
participation in the promotion of physical activity when they 
qualify as health professionals. Therefore the aim of the study 
was to determine the practices and perceived benefits of physical 
activity by the medical students and also to elaborate on the 
barriers faced and any recommendations in regard to physical 
activity promotion during their training period as health 
professional with an overarching goal of health promotion. 

T 
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II. METHODS 
Study design and Study Procedures 
       A cross sectional study was carried out at the University Of 
Zimbabwe College Of Health Sciences. The medical school is 
the largest of the four medical schools in the whole country. The 
programmes offered at the medical school include the two five 
year degree programmes which are Bachelor of Medicine and 
Surgery (MBChB) and Bachelor of Dental Surgery (BDS), whilst 
the rest are four year degree programmes. These include: 
Bachelor of Pharmacy Honours (HPM), Bachelor of Medical 
Laboratory Sciences Honours Degree (HBMLS), Bachelor of 
Science Honours Degree in Occupational Therapy (HOT), 
Bachelor of Science Honours Degree in Physiotherapy (HPT), 
Bachelor of Science Honours Degree in Nursing Science (BSc N 
Hons),  Bachelor of Health Education and Promotion ( HEP) and 
Bachelor of Science Honours Degree in Radiography 
(Diagnostic) ( HRD). The study was approved by the Medical 
Research Council of Zimbabwe (MRCZ/B/744), Joint Research 
Ethics Committee (JREC: 280/14) and the Dean of the College of 
Health Sciences.  
       According to the Dean of College of Health Sciences, there 
were 293 final year medical students in the 2014-2015 academic 
year. The minimum sample size to show Exercises benefits/ 
barriers for the survey was calculated based on the total 
population (n=293), at 90% confidence level and a margin error 
of 5% was 109 (Epi Info Version 7.1.5.0). Final year students 
were selected because they are about to qualify and they are 
expected to be equipped with knowledge on the promotion of 
physical activity as part of their roles in health promotion. Final 
year students at the medical school were recruited through 
stratified random sampling, with the different programs being the 
strata. Proportionate sampling was done to the different programs 
so as to recruit a representation of the number of students 
according to the programs. Students were excluded if they were 
absent from school. 
 
Data collection  
       Based on the specific objectives, the questionnaire was 
developed using some of the questions adopted from the Exercise 
Benefits/Barriers Scale by Sechrist et al. (1987). The 
questionnaire used in the current study had three sections. 
Section A of the questionnaire collected the demographic data of 
the students which included the program of study, sex and age. 
Section B collected information on student’s knowledge, beliefs, 
behaviors, perceived benefits and barriers towards physical 
activity. The physical activity practices of the medical students 
were documented in section C of the questionnaire. The 

questionnaire was made up of closed and open-ended questions. 
The closed ended questions were rated on a 5-point Likert scale 
to measure either agreement or frequency.  
       Data collection was done between January 2015 and 
February 2015 which is in the second semester of the 2014-2015 
academic year.  The list of the students was collected from the 
Dean’s Office, University of Zimbabwe College of health 
Sciences.  
       Questionnaires were distributed to the students in their 
respective lecture rooms through stratified random sampling and 
the questionnaires were administered to the selected students and 
they were collected at the same day. The distribution of 
questionnaires was done just after lectures or during their free 
time. The purpose of the study was explained to all students and 
consent forms were given to students before filling in the 
questionnaires. 
       For the purpose of analysis, the programmes were grouped 
according to the profession role. Medicine group comprised 
MBChB and BDS students and Diagnostics group consisted of 
HRD and HBMLS. HPT and HOT made up the Rehabilitation 
group whilst the other three programmes, HPM, HEP and 
Nursing were left as stand-aloneprogrammes. 
  
Statistical Analysis   
       The  quantitative  data  was coded  in Excel and  entered  in 
Stata (Version 13) software  programs  for  data analysis.  
Frequencies, measures of central tendency i.e. mean and standard 
deviation were computed for all the numerical data. All tests 
were performed at .05 level of significance. For the open ended 
questions, the responses were categorized into common themes 
for the purpose of analysis and the responses were analysed as 
frequencies and percentages.  
 

III. RESULTS 
       The response rate was 100% as all the 109 final year 
students agreed to participate and complete the questionnaires 
provided. The mean age of the students was 23 years (SD=1.47) 
with most of the students being in the age category of 22-24 
years (77.1%). Majority of the students were from Medicine 
making up 35.8% of the sample (Table 1). The majority of the 
students (more than 50%), both females and males indicated that 
they participate in physical activities very often. The type of 
physical activities which the students participated in were 
athletics in 33 (61.1%) of the females and ball games in 30 
(54.6%) of the males, making use of the campus facilities 

 
Table 1: Demographic data, physical activity practices and availability of resources 

 
Age in years, mean (SD)  23.4 (±1.47) 

Gender, Males n(%)  55(50.5) 

Program of study, n(%) 
Diagnostics 
Health promotion 
Medicine 
Nursing 

  
16 (14.7) 
7 (6.4) 
39 (35.8) 
11 (10.1) 
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Pharmacy 
Rehab 

19 (17.4) 
17 (15.6) 

Physical Activity Practices Female (n=54) Males (n=55) 
Frequency of PA, n(%) 
Rarely 
Very Often 

 
15 (27.8) 
39 (72.2) 

 
18(32.7) 
37(67.3) 

Facilities used for Physical Activities, n(%) 
Church 
Public sports area 
Campus  
Home 

 
0 
11(24.5) 
19(42.2) 
15(33.3) 

 
1(2.1) 
7(14.9) 
31(66.0) 
8(17.0) 

Type of Physical Activities, n(%) 
None 
Ball 
Athletics 
Gym  
Swimming  
Indoor 

 
9 (16.7) 
7(13.0) 
33(61.1) 
4(7.4) 
1(1.9) 
0 

 
7(12.3) 
30(54.6) 
11(20.0) 
3(5.5) 
3(5.5) 
1(1.8) 

 
Knowledge and perceptions of the benefits of 
physical activity among students 
        Students indicated prevention of hypertension 
(90.8%), prevention of heart attacks (93.6%) and 
improvement in cardiorespiratory functioning 
(93.6%) as their greatest perceived benefit of taking 

part in physical activity. There was an association 
between the perceived benefit of physical activity and 
gender, with males agreeing to exercise improving 
endurance performance (92.7%) while females 
agreed to exercise allowing them to carry out normal 
activities without getting tired (75.9%) (Table 2).  

 
Table 2: Knowledge and perceived benefits of exercises (n=109) 

 
Perceived benefit Disagree 

  (n, %) 
Neutral 
 (n, %) 

Agree 
(n,%) 

Tests 

Exercising improves my endurance in performing my 
daily activities 

7(6.4) 10(9.2) 92(84.4)  X2= 5.964,  
df=2, p=.05 

Exercising makes my mood better in general 9(8.3)  
  
  

32(29.4) 68(62.4)  

Exercising helps me feel less fatigued 30(27.5) 48(44.0) 31(28.4)  
Physical activities  make my muscles feel stronger 5(4.6) 18(16.5) 86(78.9) X2= 4. 905,  

df=2, p=.08 
Exercising gives me a sense of personal accomplishment 18(16.5) 35(32.1) 56(51.4)  
Physical activities improve my mental health and make 
me more alert mentally 

5(4.6) 34(31.2) 70(64.2)  

Physical activities help to strengthen my bones 2(1.8) 17(15.6) 90(82.6)  
Physical activities will keep me from having high blood 
pressure 

2(1.8) 8(7.3) 99(90.8)  

Physical activities improves functioning of my 
cardiovascular system and the prevention of  heart 
attacks 

2(1.8) 5(4.6) 102(93.6)  

Physical activity help me sleep better at night 14(12.8) 37(33.9) 58(53.2) X2= 10.404,  
df=2, p=.001 

I will live longer if I engage in physical activities 8(7.3) 29(26.6) 72(66.1)  
Physical activity allows me to carry out normal activities 
without getting tired 

11(10.1) 42(38.5) 56(51.4) X2= 7.262,  
df=2, p=.02 

Physical activity makes my body look good 4(3.7) 23(21.1) 82(75.2)  
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Beliefs to physical activity among students 
        The beliefs to physical activity which were 
highlighted by the students included the following; 

promoting physical activity to be important (86.2%), 
students benefiting from health and physical activity 
classes (67.0%) (Table 3). 

 
Table 3: Beliefs to physical activity by students (n=109) 

 
Perceived barrier Disagree 

n(%) 
Neutral 
n(%) 

Agree 
n(%) 

 

Exercise takes too much of my time to perform my 
academic work 

47(43.1) 21(19.3) 41(37.6)  

Exercise takes too much time for my family responsibilities 64(58.7) 33(30.3) 12(11)  
Exercise takes too much time for my social activities 61(56.0) 35(32.1) 13(11.9)  
Exercising tires me 23(21.1) 22(20.2) 64(58.7)  
Exercise is hard for me 34(31.2) 24(22.0) 51(46.8)  
Places for me to exercise are too far away 48(44.0) 33(30.3) 28(25.7)  
There are too few places for me to exercise 48(44.0) 29(26.6) 32(29.4)  
It costs too much to exercise 57(52.3) 25(22.9) 27(24.8)  
I don’t know the benefits of engaging in physical activity 87(79.8) 14(12.8) 8(7.3)  
I will benefit from health and physical education classes 10(9.2) 26(23.9) 73(67.0)  
I prefer taking a taxi to walking to town or walking in 
town 

48(44.0) 27(24.8) 34(31.2)  

Do you think promotion of physical activity is important 7(6.4) 8(7.3) 94(86.2)  
 
Barriers to physical activity 
        Lack of time (73.4%) was the main barrier to 
physical activity and students also highlighted lack of 

motivation (56.0%) and study overload (56.9%) to be 
the other barriers to physical activity participation 
(Table 4) 

 
Table 4: Barriers to physical activity (n=109) 

 
Perceived barrier Disagree Neutral Agree 
Lack of interest 42(38.5) 24(22.0) 43(39.4) 
Lack of time 15(13.8) 14(12.8) 80(73.4) 
Lack of physical education 31(28.4) 28(25.7) 50(45.9) 
Lack of motivation 25(22.9) 23(21.1) 61(56.0) 
Study overload 20(18.3) 27(24.8) 62(56.9) 
Availability of video games 74(67.9) 20(18.3) 15(13.8) 
Expensive exercise facilities 43(39.4) 35(32.1) 31(28.4) 
Inaccessibility of exercise facilities 39(35.8) 35(32.1) 35(32.1) 
I prefer watching sports to participating in them 35(32.1) 41(37.6) 33(30.3)  
I think people in exercise clothes look funny 79(72.5) 11(10.1) 19(17.4)  
Exercise facilities do not have convenient schedules for me 28(25.7) 24(22.0) 57(52.3)  
My colleagues don’t encourage me to engage in physical activities 41(37.6) 20(18.3) 48(44.0)  
I enjoy doing physical activities 37(33.9) 29(26.6) 43(39.4) 
 
Students’ recommendations to improve physical 
activity 

        Students mainly recommended for provision of 
gym facilities (26.3%) and physical education slot on 
timetable (22.9%) (Table 5) 

 
Table 5: Students recommendations to improve physical activity during training (n=109) 

 
Recommendation Frequency, n(%) 
Availability of gym facilities to students 31(26.3) 
Physical activity awareness 10(8.5) 
Physical education slot on timetable 27(22.9) 
Sport competitions 15(12.7) 
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None 35(29.7) 
 

IV. DISCUSSION 
         With the increase in the burden of the NCDs in our country, 
it is of paramount importance for the population to look for 
strategies to lessen the burden and this can be done through 
targeting the modifiable risk factors. Lifestyle changes which 
include physical activity, monitoring diet and quitting smoking 
and alcohol, have been recommended to be the major steps in 
fighting the burden and the patients can only be aware of this if 
the information is disseminated to them. It becomes very 
important for the medical professionals to be the advocators of 
lifestyle changes with risk factors for the NCDs as part of the 
health care service delivery. However, it has been reported that 
medical students who are good advocators for physical activity 
have shown to also regularly practice in physical activity and 
have good attitude towards it (Lobelo et al. 2008). To our 
knowledge, even though the burden of the NCDs in Zimbabwe 
has been reported to be high, no study has been done to 
determine the physical activity practices of medical students 
during training in order to prepare them to be advocators for 
physical activity when practising. 
         The majority of the students in the current study 
highlighted that they very often participate in physical activity 
for different reasons. The most perceived benefits of 
participating in physical activity were prevention of 
hypertension, prevention of heart attacks and improvement in 
cardiorespiratory functioning by the students in our study. 
Similar benefits were reported in studies done in other studies. 
This finding might be as a result of exposure of students  to 
lectures, medical media and sites that emphasize on the 
importance of physical activity(El-Gilany& El-Masry 2011). In 
other studies the main motives were preventive health, social 
interaction, psychological outlook, stress reduction and 
entertainment (Ebben et al. 2008; Lovell et al. 2010). Different 
perceived benefits were noted in a study done in Egypt and 
United Kingdom which were mainly weight control, improving 
muscle power, maintaining body shape and health promotion 
((El-Gilany& El-Masry 2011). This trend is related to growing 
incidences of obesity and being overweight in these countries so 
exercising as a way of keeping up a good body shape and weight 
loss will be likely to be more evident compared to Zimbabwe 
where obesity seems not to be a big problem.  
         The main perceived barrier to physical activity from this 
study was lack of time. This is the same in studies done by Fox et 
al. (2012) and Dabrowska-galas et al. (2013)where lack of time 
was the main barrier among others like study overload, lack of 
social support and pain and exertion. In a study done to assess 
physical fitness in Physiotherapy students, it was reported that 
the fitness was unsatisfactory and this was due to the sedentary 
life style and lack of sporting activities & also over emphasis on 
academic pursuits (Parmar&Modh 2015). The possible reason is 
that the timetable during the week for students at the College of 
Health Sciences does not offer time for participation in sport 
activities like what other universities do making it difficult for 
them to participate in physical activities during the week. After 
school hours priority is given mainly to studying more than 
participation in physical activity. This is supported by Ángyán et 

al. (2003)who reported that this trend is mainly because of high 
workloads , less free time, lack of interest and failure to 
appreciate the practicality or usefulness of physical activity. 
Busy lesson schedules and a lot of studying was also noted to 
mainly affect medical students compared to other university 
students in another study(Ángyán et al. 2003). Although the 
program is very demanding, it should be considered too that the 
students should have time to practice in physical activity and this 
will result in lowering the stress levels during training. In a 
review done by Irwin (2004), it was reported that women, and 
especially African-American women, are among the least active 
students, and students living off-campus are more active than 
those on-campus yet insufficient activity has been seen to be a 
serious health concern among university students. Women are 
mostly affected by lack of physical activity and hence the need to 
emphasise this at any level. In a study by Kimm et al. (2002), 
they reported a precipitous drop in levels of activity during 
adolescence among both black girls and white girls, and the drop 
was particularly marked among black girls. Promotion of 
adequate PA habits during medical education may be an 
important step to improve the PA preventive counseling that 
future clinicians provide (Frank et al. 2008). 
         Students from the current study recommended for 
adjustment of timetables as well as provision of free gym 
facilities, more activities that promote physical activity 
awareness, exercise trainers, physical education slots on 
timetable and sporting competitions between universities to be 
encouraged.  This was consistent with the what was reported in 
other studies ( Ángyán et al. 2003, El-Giyany et al.  
2011,Askarian et al. 2013). A few students took part in gym 
classes because of the low availability of free gym facilities and a 
few are willing to pay for these facilities. This was supported by 
a study by Dwyer et al (2013) where high costs of purchasing 
gym memberships and sports equipment affected the 
participation in gym activities. These recommendations have to 
be taken into consideration for the overarching goal of 
decreasing the burden of NCDs in the country. Medical schools 
need to increase the proportion of students adopting and 
maintaining regular PA habits to increase the rates and quality of 
future PA counselling delivered during clinical practice (Lobelo 
et al, 2008) 
 

V. CONCLUSION 
         Students believed that promotion of physical activity was 
important. Lack of time was the main barrier to physical activity 
and students believed that they will benefit from physical 
education slots on timetable. Students expressed their knowledge 
on the issue that physical activity is important in the prevention 
of hypertension, heart attacks and improvement in 
cardiorespiratory functioning. Most of the students occasionally 
participated in physical activities thereby indicating a positive 
attitude towards physical activity. Majority of students utilized 
campus facilities while others used home facilities. Students 
mainly recommended for provision of gym facilities and physical 
education slots on timetable. There is need for provision of a 
variety of physical activity facilities and more programs to 
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promote physical activity awareness and trained personnel to 
assist with these activities for proper exercising and how to 
perform them effectively.  
 

COMPETING INTERESTS 
         The authors declare that they have no competing interests. 
 

ACKNOWLEDGMENT 
         Would like to thank all the medical students who 
participated in the study 
 

REFERENCES 
[1] World Health Organisation, 2013. GLOBAL ACTION PLAN FOR THE 

PREVENTION AND CONTROL OF NONCOMMUNICABLE 
DISEASES 2013 – 2020 

[2] Moss, P.S.J., 2012. Physical activity : The South African context. North-
West University www.nwu.ac.za/phasrec. 

[3] World Health Organisation, Global strategy on diet, physical activity and 
health. Response to a worldwide epidemic    of non-communicable diseases 
2004. 

[4] Frank E, Tong E, Lobelo F, Carrera J, Duperly J. Physical activity levels 
and counseling practices of US medical students. Medicine and science in 
sports and exercise. 2008 Mar;40(3):413-21. 

[5] Shirley D, van der Ploeg HP, Bauman AE. Physical activity promotion in 
the physical therapy setting: perspectives from practitioners and students. 
PhysTher. 2010;90:1 311-1322.  

[6] Irwin JD. The prevalence of physical activity maintenance in a sample of 
university students: a longitudinal study. Journal of American College 
Health. 2007 Jan 1;56(1):37-42. 

[7] Flegal KM, Carroll MD, Ogden CL, Johnson CL. Prevalence and trends in 
obesity among US adults, 1999-2000. Jama. 2002 Oct 9;288(14):1723-7. 

[8] Lobelo F, Duperly J, Frank E. Physical activity habits of doctors and 
medical students influence their counselling practices. British journal of 
sports medicine. 2009 Feb 1;43(2):89-92. 

[9] El-Gilany AH, El-Masry R. Physical inactivity among Egyptian and Saudi 
medical students. TAF Preventive Medicine Bulletin. 2011;10(1):35-44. 

[10] Ebben W, Brudzynski L. Motivations and barriers to exercise among 
college students. Journal of Exercise Physiology Online. 2008 Oct 
1;11(5):1-1. 

[11] Lovell GP, El Ansari W, Parker JK. Perceived exercise benefits and barriers 
of non-exercising female university students in the United Kingdom. 
International Journal of Environmental Research and Public Health. 2010 
Mar 1;7(3):784-98. 

[12] Fox AM, Mann DM, Ramos MA, Kleinman LC, Horowitz CR. Barriers to 
physical activity in East harlem, new york. Journal of obesity. 2012 Jul 
12;2012. 

[13] Dąbrowska-Galas M, Plinta R, Dąbrowska J, Skrzypulec-Plinta V. Physical 
activity in students of the Medical University of Silesia in Poland. Physical 
therapy. 2013 Mar 1;93(3):384-92. 

[14] Parmar D, Modh N. Study of Physical Fitness Index Using Modified 
Harvard Step Test in Relation with Gender in Physiotherapy 
Students.International Journal of Science and Research (IJSR), Volume 4 
Issue 7, July 2015, 1215-17 

[15] Ángyán, L., Téczely,  T.,  Mezey, B.,  Lelovics,  Z., 2003. Selected Physical 
Characteristics of Medical Students. Institute of Human Movement 
Sciences, Medical School, University of Pecs, Hungary: Med Edu Online, 
8(1), pp.1–6. 

[16] Irwin JD. Prevalence of university students' sufficient physical activity: a 
systematic review. Perceptual and motor skills. 2004 Jun 1;98(3):927-43. 

[17] Kimm SY, Glynn NW, Kriska AM, Barton BA, Kronsberg SS, Daniels SR, 
Crawford PB, Sabry ZI, Liu K. Decline in physical activity in black girls 
and white girls during adolescence. New England Journal of Medicine. 
2002 Sep 5;347(10):709-15. 

[18] El-Gilany AH, Badawi K, El-Khawaga G, Awadalla N. Physical activity 
profile of students in Mansoura University, Egypt/Profil de l'activité 
physique des étudiants de l'Université de Mansoura (Égypte). Eastern 
Mediterranean Health Journal. 2011 Aug 1;17(8):694. 

[19] Askarian M, Dehghani Z, Danaei M, Vakili V. Knowledge and Practice of 
Medical Students on Healthy Lifestyle: A Cross-Sectional Study in Shiraz. 
Journal of health sciences and surveillance system. 2013 Nov 15;1(2):77-
82. 

[20] Dwyer JJ, Wilson K, Limarzi L, Callaghan B, Croskery L. Physical Activity 
Among Female Adolescents of Indian and Polish Origin in Mississauga, 
Ontario: An Examination of Shared and Ethno-Cultural Barriers. Revue 
phénEPS/PHEnex Journal. 2013 Feb 10;4(3). 

 

AUTHORS 
First Author and Corresponding author- Cathrine 
Tadyanemhandu-MSc Physiotherapy, BSc (Hons) Physiotherapy, 
Lecturer. Department of Rehabilitation, College of Health 
Sciences, University Of Zimbabwe, PO Box AV 178. Avondale, 
Harare, Zimbabwe. Cellphone number: +263 773 430 792. Email 
add:  cathytadya@gmail.com 
Second Author- Blessing Nyazika-BSc (Hon) Physiotherapy, 
Physiotherapist- Department of Rehabilitation, College of Health 
Sciences, University Of Zimbabwe, PO Box AV 178. Avondale, 
Harare, Zimbabwe. Cellphone number:+263773564470. Email 
Address:blessing.nyazika@yahoo.com 
Third Author-Clement Nhunzvi-MSc Occupational Therapy, 
BSc (Hons) Occupational Therapy, Lecturer. Department of 
Rehabilitation, College of Health Sciences, University Of 
Zimbabwe, PO Box AV 178. Avondale, Harare, Zimbabwe. 
Cellphone number: +263 775814587. Email 
add:clemynhu@gmail.com 
Fourth Author-Samson Chengetanai.-MSc Med (AnatScie)      
BSc (Hons) Physiotherapy, BSc (Hons) Human Anatomy. 
Lecturer. Division of Basic Medical Sciences, Faculty of 
Medicine, National University of Science and Technology, PO 
Box AC 939, Ascot,  Bulawayo, Zimbabwe. Cellphone 
number:+263 783209804. Email add: schengetanai@gmail.com 
Fifth Author –Fidelis Chibhabha. MSc (Anatomy), BSc (Hons) 
Physiotherapy.BSc (Hons) Human Anatomy, Lecturer. Faculty 
of Medicine, Midlands State University, P Bag 9055, Gweru, 
Zimbabwe. Cell phone, +263773 257490. Email address: 
fchibhabha@gmail.com 
 
 

 

 

http://ijsrp.org/
mailto:cathytadya@gmail.com
mailto:schengetanai@gmail.com
mailto:fchibhabha@gmail.com


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      357 
ISSN 2250-3153   

www.ijsrp.org 

Survey on Knowledge attitudes and practices of 
Haematuria among patients who attend atertiary referral 

center in Central Sri Lanka 
AUB Pethiyagoda*, K Pethiyagoda** 

 
*Department of Surgery, Faculty of Medicine, University of Peradeniya, Sri Lanka 

**Department of Community Medicine, Faculty ofMedicine, University of Peradeniya, Sri Lanka 
 
Abstract- Haematuria is a common finding in urine full reports. 
The source of haematuria can be anywhere along the urinary 
tract. The study was a cross sectional descriptive type study. It 
was carried out in the general surgical clinics at the Teaching 
Hospital Peradeniya.The study was based on a closed ended self-
administered questionnaire.  Altogether 425 participants 
comprised of 258 (60.7% of the total population) female 
participants and 167 (39.3% of the total population) male 
participants. They were between 18 years and 75 years of age. 
Mean age of the population was 47.75 years. The mean average 
knowledge score of the population is   45.11% (SD=21.10). 
However the participants had good attitudes regarding 
haematuria.The majority believes that blood in the urine can be 
the presentation of a serious medical condition and it is essential 
to further investigate blood passing with urine. This attitude is 
very important as it can reduce the patient delay in presenting to 
a doctor. Though the attitude regarding haematuria seems to be 
good, knowledge regarding haematuria is poor in our study 
population. Therefore it is important to take measures to improve 
the knowledge by health care professionals. As a conclusion, 
surgical clinic attendees of General hospital Peradeniya have a 
poor knowledge regarding haematuria, but found to have good 
attitude and practice regarding severity and treatment. 
 
Index Terms- Haematuria,knowledge, attitudes and practices. 
 

I. INTRODUCTION 
aematuria is a common finding in urine full reports. 
Haematuria on urinalysis in patients encountered by general 

practitioners (GPs), with an incidence of 4 per 1000 patients per 
year (1). It represents about 6% of new patients seen by 
urologists (2). The source of haematuria can be anywhere along 
the urinary tract. Though it could be due to some benign 
conditions like urinary tract infections and urinary calculi, it 
could also be due to very severe conditions like malignancies in 
urinary tract or other surrounding structures. Gross haematuria 
can be the initial presentation of a malignancy in urinary tract, 
especially bladder carcinoma. Evidence shows that up to 13% of 
patients with haematuria end up being diagnosed with a urologic 
cancer and up to 53% of those considered initially to have benign 
conditions end up having urologic malignancies (3,4). One study 
to see presenting symptoms of bladder carcinoma revealed that 
painless haematuria is the most common symptom of bladder 
carcinoma, as a percentage 79% (5).  Therefore presentation to a 

relevant Doctor and further investigation without an unnecessary 
delay is very important. 
       Evidence shows that up to 13% of patients with haematuria 
end up being diagnosed with a urologic cancer and up to 53% of 
those considered initially to have benign conditions end up 
having urologic malignancies (3,4). The interval from onset of 
symptoms until treatment averaged 28 weeks (median = 15 
weeks). The general practitioner delay comprised half of the total 
delay (5). Though it is not said as a fraction there should be some 
delay in patients as well. 
       Although the length of delay did not influence the crude 
survival rate in patients with tumours in the two highest TNM 
stages, in T1 and T2 tumours, shorter delay tended to give a 
better survival rate(5). Therefore it is important to minimize the 
delay in presentation of patients with haematuria. For that both 
doctors and patients delays should be addressed. 
       Although there is no survey on knowledge attitude and 
practices of haematuria among general population, there are 
several studies done to assess knowledge and attitude of 
haematuria among primary care physicians and medical students 
(7,8) 
       There is a study conducted in 2008, with registered primary 
care physicians in Quebec to see practice and referral patterns of 
haematuria, among primary care physicians in a universal health 
care system. There seems to be reluctance amongst primary care 
physicians to refer patients with gross or significant microscopic 
haematuria to urology for further investigation. A higher level of 
suspicion and further education should be implemented to detect 
serious conditions and to offer earlier intervention when possible 
(7). This reflects poor knowledge and attitude regarding 
haematuria among primary care physicians. 
       Another study conducted in 2008 in New York to see 
deficits in urological knowledge among Medical students and 
primary care providers. It revealed that the general urological 
knowledge with regard to primary care setting was insufficient 
(8). 
        Patients’ knowledge attitude and practices are important 
factors causing delay in presentation. Therefore it is important to 
assess knowledge attitude and practices of haematuria in general 
population before planning health care education programs later 
on. Our objective was to determine knowledge, attitude and 
practice of haematuria among patients who are attending to 
surgical clinics, Teaching Hospital Peradeniya. 
 

H 
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II. PATIENTS AND METHOD 
       The study was a cross sectional descriptive type study. It was 
carried out in the general surgical clinics at the Teaching 
Hospital Peradeniya.Patients between 18 to 40 years of age 
attended general surgical and subfertility clinics from 17.08.2015 
to 11.09.2015 were selected in to this study usingSystematic 
random sampling method. Severely ill patients who were unable 
to answer the questionnaire, Patients who couldn’t read and 
write, Patients who were mentally disturbed were excluded from 
the study. 
       The number of subjects was calculated according to the 
sample size formula for cross sectional studies. As we could not 
find any data to suggest the percentage of knowledge regarding 
haematuria among general population, we have taken the 
maximum sample size with a confidence limit of 95% and a 5% 
precision level. 
       We have collected data from 425 patients.The study was 
based on a closed ended self-administered questionnaire. The 
questionnaire is initially designed by the research team after 
doing a thorough literature review. The questionnaire was 
translated into Sinhala and Tamil. The test–retest reliability was 
measured in a pilot study of 20 participants before data 
collection. The questionnaire was composed of five parts: 
The first part collected demographic data of the patients, such as 
age, gender, occupation, education and data to assess health 
facilities and sources of information. The second part was to 
assess the level of knowledge regarding haematuria. This part 
consisted of a total of eleven questions. 
       The statements were concerned with the knowledge 
regarding causes for haematuria, severity and potential outcome 
of haematuria. Eleventh question was composed of ten common 
causes of haematuria. Participants were asked to mark yes or no 
for each question. Each correct answer was given one point and 
total marks will be given out of twenty and calculated the 
percentage. The correct response was scored as “1.” Incorrect 
and “Don’t know” responses  was scored as “0.” An overall 
knowledge score was calculated by summing the scores for the 
statements. Thus, the highest possible score is 20points. The 
mean percentage score was calculated. 
       The third part concerned attitudes toward haematuria. This 
two attitude statement scale that used a five-point Likert scale to 
evaluate the participants’ attitudes toward haematuria.  
Participants were given “Strongly agree,” “Agree,” “Not sure,” 
“Disagree,” or “Strongly disagree” responses to all of the 
questions. The negative attitude statements were scored from 1 
(“Strongly agree”) to 5 (“Strongly disagree”). The reverse of this 
scoring system was used for the positive attitude statements. 
        The fourth part concerned practices regarding haematuria. 
Two questions were provided to assess various practices among 
general population.There were some additional questions to gain 
more information for health education. All participants’ privacy 
was very much concerned.  The participants were informed that 
their decision regarding participation would not affect their 
treatment or their relationships with their physicians. Only 
participants who were willing to participate in the study, after 
being fully informed regarding the aim of the study and 
methodology, were included in the target sample of the study. All 
participants had the right to refuse the participation or to 
withdraw from the study before completion. Participants were 

asked not to mention their names in the answer sheet so as to be 
anonymous. Data was treated confidentially. The study was 
started only after getting approval from ethical clearance 
committee of faculty of Medicine, University of Peradeniya. 
 

III. RESULTS 
Socio demographic factors 
       Altogether 425 participants comprised of 258 (60.7% of the 
total population) female participants and 167 (39.3% of the total 
population) male participants. They were between 18 years and 
75 years of age. Mean age of the population was 47.75years. 
(Summary table 1) 
 
Summary table 1- Description of the study population by age 
 

 
       There were participants who have never attended to a school. 
There were graduated participants. There was a range of 
educational levels in between those two. Majority (46.6%) has 
completed G.C.E.O/L as their highest educational level. Next to 
that 34.1% has completed G.C.E.A/L as their highest educational 
level. (Summary table 2)  
 

Summary table 2- Description of the study population by 
participants’ highest educational level 

 
Highest education 
level 

Number Percentage 

< Grade 8 18 4.2 
Grade 8 completed 37 8.7% 
G.C.E. O/L 198 46.6% 
G.C.E. A/L  145 34.1% 
Graduated 15 3.5% 

Other 12 2.8% 
 
Knowledge regarding haematuria 
       The total population scored a Mean average of 45.11% 
(SD=21.10). male participants scored a Mean average of 45.65% 
(SD=21.72), female participants scored a Mean average of 
44.76%(SD=20.72) No significant difference in Mean average 
marks between male and female (p=0.6 
 

Summary table 3 – Description of the study population by the 
highest educational level and mean average marks for the 

knowledge part of the questionnaire 
 
Highest 
educational 

N  Mean  Standard 
deviation  

95% confidence 
interval for mean 

Age group  Number Percentage 
<25 years 31 7.3% 
26-35 years 35 8.2% 
36-45 years 112 26.4% 
46-55 years 145 34.1% 
56-65 years 77 18.1% 
>66 years 25 5.9% 
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level Lower 
bound 

Upper 
bound 

Less than 
Grade 8 

18 38.61 23.56 26.89 50.32 

Grade 8 
completed 

37 29.86 23.34 22.08 37.64 

G.C.E. O/L 198 43.48 20.39 40.62 46.34 
G.C.E. A/L
  

145 50.00 19.27 46.83 53.16 

Graduated 15 51.00 11.98 44.36 57.63 
Other 12 62.50 20.94 49.19 75.80 
Total  425 45.11 21.10 43.10 47.12 
 
 
       There were some statistically significant differences in mean 
average marks between groups as determined by one way 
ANOVA test (P<0.000). Tukey post hoc test revealed that there 
were significant differences between Grade 8 completed group 
and G.C.E.O/L passed group(P=0.003), Grade 8 completed 
group and G.C.E.A/L passed group(P<0.000), Grade 8 
completed group and Graduated group(P=0.009) and Grade 8 
completed group and the group having other educational 
qualifications like Diplomas after G.C.E.A/L. There was a 
significant difference between G.C.E.O/L passed group and 
G.C.E.A/L passed group (P=0.03), but no difference between 
G.C.E.O/L passed group and Graduated group(P=0.73). The 
mean average of the group of participants who have not 
completed Grade 8 was not significantly lower than other higher 
educational   groups and the mean average of the group of 
participants who have degrees  was not significantly higher than 
other lower educational   groups except than the grade 8 
completed group(P=0.009). 
 

Summary table 4 – Description of the study population by the 
age and mean average marks for the knowledge part of the 

questionnaire. 
 
Age group N  Mean  Standard 

deviation  
95% confidence 
interval for mean 
Lower 
bound 

Upper 
bound 

<25 years 31 48.87 18.96 41.91 55.82 
26-35 years 35 47.00 22.36 39.31 54.68 
36-45 years 112 48.12 19.70 44.43 51.81 
46-55 years
  

145 43.51 20.84 40.09 46.93 

56-65 years 77 44.15 21.54 39.26 49.04 
>66 years 25 36.60 26.04 25.84 47.35 

Total  425 45.11 21.10 43.10 47.12 
 
       There was no statistically significant difference in mean 
average marks between age groups as determined by one way 
ANOVA test. 
       A total of 82.8% of total population said that it is always 
possible to recognize blood in urine with naked eye. Altogether 
64.2% of total population said that red color urine is always due 
to blood in urine. A majority of 84.0% of total population is 
aware of the fact that some drugs can alter the colour of urine 
and 63.8% of total population is aware of the fact that some food 
can alter the colour of urine.                                              
       A   majority of 86.1% believed that if blood in urine is due to 
a serious condition like a malignancy, invariably the patient will 
experience pain. A total of 74.4% of total population said that 
severity of the underlying condition depends on the amount of 
bleeding. Altogether 60.5% of total population said that blood 
passing with urine can be cured by drinking plenty of water and 
81.4% said that it can be cured by traditional herbal drinks. 
       There are several conditions that can be associated with 
haematuria. There was a question to assess the knowledge 
regarding those factors. The majority correctly identified cancers 
of urinary tract, urinary tract infection, stones in urinary tract, 
trauma to urinary tract and disease conditions of kidneys  it 
asconditions  that can be associated with haematuria (summary 
table 5).  
 
Summary table 5- knowledge regarding Conditions that can be 

associated with haematuria 
 

 Conditions  that can be 
associated with haematuria 

Percentage of patients 
correctly identified it as a 
condition  that can be 
associated with haematuria 

Cancers of urinary tract 60.5 
Other pelvic cancers                   46.4 
Urinary tract infection                64.5 
Stones in urinary tract                54.8 
Trauma to urinary tract              73.6 
Disease conditions of kidneys                                                      62.4 
Vigorous exercise                                                                         16.5 
Blood disorders                            47.5 
Some medication                                                                          39.5 
Snake bite                                                                                      42.6 
 
 
Attitude regarding haematuria 
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Graph 1- Study population’s frequency of answering to the statement “Blood in the urine can be the presentation of a serious 
medical condition” (Likert scale) 

 

 
 
 
 

Graph 2 - Study population’s frequency of answering to the statement “It is essential to further investigate blood passing with 
urine” (Likert scale) 

 
 
 
 
 

Practices of haematuria 
Graph 3- Practice of study population; answers to the question “If you detect blood in your urine, whom will you consult” 

0%

20%

40%

60%

80%

100%

total population

strongly agree

agree

not sure

disagree

strongly disagree

0%

20%

40%

60%

80%

100%

toyal population

strongly agree

agree

not sure

disagree

strong;y disagree

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      361 
ISSN 2250-3153   

www.ijsrp.org 

 
 

Graph 4 - Practice of study population; answers to the question “When will you consult them” 
 

 
 

IV. DISCUSSION 
       This study was designed to collect information regarding 
knowledge attitude and practices of haematuria in Sri Lankan 
population. Though it is not possible to find out a published 
survey on knowledge attitude and practices of haematuria in 
general population directly, there are some studies from which 
we can have an idea about patients’ knowledge and attitude about 
haematuria.(5,6) 
       In our study, the total population scored a Mean average of 
45.11 %(SD=21.10) which seems to be poor. Though the mean 

averages of some higher educational groups were significantly 
higher than some lower educational groups it was not always 
dependent on the educational level of participants. As an 
example, the mean average of the group of participants who have 
not completed Grade 8 was not significantly lower than any other 
higher educational level and the mean average of the group of 
participants who have degrees  was not significantly higher than 
other lower educational levels except than the grade 8 completed 
group(P=0.009). 
       Altogether 82.8% of total population said that it is always 
possible to recognize blood in urine with naked eye. That shows, 
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the majority of the study population was not aware of the 
condition microscopic haematuria.  
       A total of 86.1% believed that if blood in urine is due to a 
serious condition like a malignancy, invariably the patient will 
experience pain. It shows the majority of the study population 
was not known regarding the fact that painless haematuria can be 
a presentation of some severe conditions like a malignancy in 
Urinary tract. Altogether 74.4% of total population said that 
severity of the underlying condition depends on the amount of 
bleeding. If they quantify the severity of haematuria based on the 
amount of bleeding and the pain experienced by the patient they 
will underestimate some episodes of haematuria, but actually 
they should not.60.5% of total population said that blood passing 
with urine can be cured by drinking plenty of water and 81.4% 
said that it can be cured by traditional herbal drinks. Those are 
false believes that can affect the management.        
       However the participants had good attitudes regarding 
haematuria. The majority believes that Blood in the urine can be 
the presentation of a serious medical condition and it is essential 
to further investigate blood passing with urine. This attitude is 
very important as it can reduce the patient delay in presenting to 
a doctor. 
       Participants selected both Nephrologist and Urologist in 
equal percentages (~20% for each) to take treatment for 
haematuria, but majority(35.8%) preferred general practitioner. 
Urologists are the doctors specialized in the management of 
haematuria, but our study population did not see any difference 
between Urologist and Nephrologist with regard to the 
management of haematuria. A majority of 77.4% preferred 
immediate consultation if they develop haematuria. That is a 
good practice as if they present immediately to a doctor, the 
patient’s delay will be minimum. 
       Though the attitude regarding haematuria seems to be good, 
knowledge regarding haematuria is poor in our study population. 
Therefore it is important to take measures to improve the 
knowledge by health care professionals.  
 

V. CONCLUSION 
       Surgical clinic attendees of General hospital Peradeniya have 
a poor knowledge regarding haematuria, but found to have good 
attitude and practice regarding severity and treatment.  
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Abstract- Background and objective 
        Osteoporosis (OP) is a chronic progressive disease, it is a 
major public health problem; it is estimated to affect 200 million 
women worldwide and causes more than 8.9 million fractures 
annually. This study aimed to assess the knowledge of women 
regarding risk factors and prevention of osteoporosis, to find out 
the women's practice for osteoporosis prevention and determine 
the association between their level of knowledge and practice 
with their Sociodemographic characteristics. 
        Methods: A cross sectional study was conducted on 220 
women at different age group who lived in Erbil cit/ Iraq and 
attending to Hawler Teaching Hospital for seeking treatment for 
their complains. Data were collected through interview with 
them. Frequency, percentage, and chi squire test were used for 
analyzing and interpreting the data.  
        Results: The majority of samples were between age group 
20-34 years. They had fair to poor knowledge regarding risk 
factors and prevention methods for osteoporosis and mass media 
was the main source of information regarding that (85.4 %). 
Almost half of the study sample (42.7%) had poor practice for 
prevention from osteoporosis. There was statistically 
significantly association between age, marital status and 
educational level with the level of knowledge.  Educational level 
of the study sample had significant association with preventive 
practice of women regarding osteoporosis.  
        Conclusion: The Kurdish women have not enough and 
correct knowledge regarding osteoporosis and its prevention as 
well as have poor practice for its prevention. Further studies are 
needed to find out the barriers of preventive osteoporosis practice 
among Kurdish women.   
 
Index Terms- Osteoporosis; awareness, women, practice 
 

I. INTRODUCTION 
steoporosis is one of the major quality of life threatening 
diseases for all women, regardless of race or ethnicity, and 

is a major public health problem. Osteoporosis has been defined 
by the WHO1 as ''a disease characterized by low bone mass and 
bone matrix deterioration leading to increased fragility and risk 
of fracture''. It can be claimed that osteoporosis is called the 
'silent disease' because it is an asymptomatic disease and people 
who have had osteoporosis, remain undiagnosed until fracture 
occurs. (2-, 3) Osteoporosis is a global health problem which 
influences many people all over the world. Moreover, it has 
several complications; one of the most common complications is 

bone fracture.4-5 In addition to this, osteoporosis is the main 
cause of mortality, disability, and impaired quality of life among 
population especially older people. It also causes of premature 
death. Similarly, it has a major effect and economic burden on 
health service; preventing and treating osteoporosis require many 
billions of dollars annually.6 It has a substantial causes and 
harmful effect on individuals physically, psychologically, and 
quality of life and also health service demand.7 
        Women are more susceptible to osteoporosis than men 
globally because of hormonal change in women during the 
menopause. It is argued that less sex hormone in postmenopausal 
women such as estrogen, is the main cause of osteoporosis. The  
research showed that the majority of women who suffered from 
osteoporosis and osteoporotic fracture which were 50% and less 
in men which were 30% over 50 years of age.8  Approximately 
one in every three women and one in every five men had 
osteoporotic fracture in their life span.9  
        In Iraq, Osteoporosis is recognized as a major health 
problem and the government has approved guidelines and 
developed health professional training .There is no data on 
incidence of osteoporotic fracture but the physicians say that 20 
% of vertebral facture, and 40 % of other fractures are managed 
and treated by doctors.  It is expected the cost that expended for 
treating osteoporotic fracture directly by hospital are 1000-3000 
USD while indirect hospital cost are nearly about 500- 1500 
USD per hip fracture. The incidence of osteoporosis among 
population especially women increased from past century, 
despite of having a high level of sunshine. It may be argued that 
this is because Iraq does not have enough health resources that 
provide women and men's information and knowledge about 
preventing osteoporosis. Moreover, the majority of time, women 
stay indoors especially elderly women.10 Therefore, this study 
aims to assess the knowledge of women regarding risk factors 
and prevention approaches  of osteoporosis and to determine the 
women's practice for osteoporosis prevention, as well as to find 
out the association between women's demographic characteristics 
and their knowledge and practice regarding osteoporosis.  
 

II. METHODS 
        This cross sectional study was conducted between October 
1P

st
P, 2015 until May 1 P

st
P, 2016 in the Hawler Teaching Hospitals in 

Erbil city of Kurdistan region/ Iraq on 220 women who visited 
hospital because of different health problem and seeking 
treatment. Formal administrative approval was obtained from the 
Scientific and Ethical Committee at the College of Nursing/ 

O 
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Hawler Medical University. Data were collected via face to face 
interview with women. A questionnaire was designated for the 
purpose of the study which included the following questions: 
demographic characteristic of the sample study, women's 
knowledge and preventive practice about osteoporosis. A 
convenient sampling was used to select the study sample and the 
sample selection was according to these inclusion criteria such as 
adult women who were aged 18 years and above and women 
who accepted to participate in the study. Verbal consent was 
taken and the objectives of the study were explained. Researchers 
were explained that participation in the study was completely 
voluntary and that the decision to participate or not participate in 
the study would not have any effect on their job. The answers 
and information raised from the study were confidentially kept 
and used only for the purpose of this study. It was provided full 
opportunity for participant to ask any questions regarding the 
research questions. Participants had right to withdraw from study 
without given any reason. Data were entered into the statistical 
Package for Social Science (SPSS, version 18).frequency, 
percentage, and chi-square test was used for analyzing and 
interpreting the data. A P value of <0.05 was considered as 
statistically significant. 
 

III. RESULTS 
        Out of 220 participants, 54.1% of participants were aged 
between 20-34 years, and 61.8 % were married, 32.3 % had a 
baccalaureate degree, and 54.1% were living outside the Erbil 
city, in rular area. The majority of the study sample had no 
knowledge regarding following risk factors of osteoporosis: low 
body weight (85.9%), corticosteroid therapy (79.5%), drinking 
alcohol (79.1%), smoking (78.2%), hormonal changes and 

menopause (76.4%), family history (73.2%). More than half of 
the study sample had no knowledge regarding other risk factors.  
The highest percentages of women mentioned that calcium and 
vitamin D (58.6%), regular exercise (51.8%), fruit and vegetable 
(40.5%) and sun exposure (48.6%) were the main factor for 
preventing osteoporosis. However, the highest percentages of 
women reported that avoiding smoking (78.2%) and avoiding 
drinking alcohol (80.9%) were not the factor that preventing 
osteoporosis.  Media (51.8%) was the most popular source for 
getting information about osteoporosis. The lowest percentages 
(11.8 %) of women took information from friends (Table 1). The 
highest percentage of the study's sample did not do exercise 
(62.3%), taking calcium and vitamin D (64.5%), drinking milk 
(47.7%), and exposure to sun (47.3%) for prevention of 
osteoporosis (Table 2). 
        The overall knowledge of women about risk factors of 
osteoporosis was as following good (14.5%), fair (52.7%) and 
poor (32.7%). Only 10% of the study sample had good overall 
prevention practice regarding osteoporosis (Table 3). There was 
a highly statistically significant association between age group, 
marital status, and educational levels with overall knowledge and 
awareness of women regarding osteoporosis. However, there was 
not statistically significant association between place of 
residence with overall knowledge and awareness of women about 
osteoporosis (Table 4). There was not statistically signification 
association between age, marital status, and place of residence 
with overall preventive practice of women about osteoporosis. 
However, there was a highly statistically significant association 
between level of education and overall preventive practice of 
women towards osteoporosis (Table 5). 
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Table 1 Women's knowledge about risk factors and prevention for osteoporosis and information resources 
 

Women's knowledge regarding risk factors  Yes  No  
F % F % 

 Aging 
being female 
low body weight 
hormonal change 
Menopause 
Smoking 
drinking alcohol 
Corticosteroid therapy 
lack of exercise 
lack of sun exposure 
calcium and vitamin deficiency  
family history 

88 
74 
31 
52 
52 
48 
46 
45 
90 
104 
105 
59 

40.0 
33.6 
14.1 
23.6 
23.6 
21.8 
20.9 
20.5 
40.9 
47.3 
47.7 
26.8 

132 
146 
189 
168 
168 
172 
174 
175 
129 
116 
115 
161 

60.0 
66.4 
85.9 
76.4 
76.4 
78.2 
79.1 
79.5 
58.6 
52.7 
52.3 
73.2 

Women's knowledge regarding prevention practice      

Taking calcium and vitamin D 
Regular exercise  
Eating fruit and vegetable 
Avoid smoking 
Avoid drinking alcohol 
Sun exposure 

129 
114 
89 
48 
42 
107 

58.6 
51.8 
40.5 
21.8 
19.1 
48.6 

91 
106 
131 
172 
178 
113 

41.4 
48.2 
59.5 
78.2 
80.9 
51.4 

Information sources Yes  No  

F % F % 

Friends  and relatives 
Health staff 
Media  
Others (internet and education)  

26 
66 
114 
61 

11.8 
30.0 
51.8 
27.7 

194 
154 
106 
159 

88.2 
70.0 
48.2 
72.3 

 
Table- 2- Women's practice regarding preventing osteoporosis 

 
Items  Done  Not-done  

F % F % 
Doing exercise 83 37.7 137 62.3 
Drinking milk 115 52.3 105 47.7 
Sun exposure 116 52.7 104 47.3 
Taking Calcium and Vitamin D 78 35.5 142 64.5 
 No Smoking  216 98.2 4 1.8 
No drinking alcohol 1 0.5 219 99.5 
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Table 3 Women's overall knowledge and preventive practice for osteoporosis 
 

Overall Knowledge and preventive practice  F % 

Good 
Fair 
Poor 

32 
116 
72 

14.5 
52.7 
32.7 

Good 
Fair 
Poor 

22 
104 
94 

10 
47.3 
42.7 

Total 220 100 
          

Table 4 Association between Sociodemographic data and Overall Women's Knowledge regarding Osteoporosis: 
 

Overall Knowledge 
Sociodemographic data Good Fair Poor 

P-value  

F % F % F % 

Age 
group/years 

20-34 19 8.6 69 31.4 31 14.1 
0.003* 
HS 

35-49 10 4.5 33 15.0 23 10.5 
50-64 3 1.4 13 5.9 8 3.6 
65-89 0 0.0 1 0.5 10 4.5 

Marital status 
 

Single 15 6.8 44 20.0 12 5.5 0.005* 
HS Married 17 7.7 66 30.0 53 24.1 

Widowed/divorced  0 0.0 6 2.7 7 3.2 
         

Educational  
level 

Illiterate 4 1.8 19 8.6 32 14.5 

< 0.001* 
VHS 

Read and write 2 0.9 12 5.5 4 1.8 
Less than high school 2 0.9 19 8.6 18 8.2 
High school 2 0.9 10 4.5 8 3.6 
Diploma 3 1.4 13 5.9 1 0.5 
Baccalaureate degree 19 8.6 43 19.5 9 4.1 

place of 
residence 

Inside city 14 6.4 54 24.5 33 15.0 0.961* 
NS Outside city 18 8.2 62 28.2 39 17.7 

       *fishers exact test  
 

Table 5- Association between Sociodemographic characteristics and overall women's   preventive practice regarding 
osteoporosis 

 
Overall Practice 
Sociodemographic data Good Fair Poor 

P-value  

F % F % F % 

Age 
group/years 

20-34 13 5.9 56 25.5 50 22.7 
0.248* 
NS 

35-49 7 3.2 34 15.5 25 11.4 
50-64 2 0.9 12 5.5 10 4.5 
65-89 0 0.0 2 0.9 9 4.1 

Marital status 
 

Single 10 4.5 35 15.9 26 11.8 
0.419* 
NS Married 12 5.5 63 28.6 61 27.7 

Widowed/divorced  0 0.0 6 2.7 7 3.2 

Educational  
level 

Illiterate 3 1.4 24 10.9 28 12.7 

0.002* 
HS 

Read and write 4 1.8 8 3.6 6 2.7 
Less than high school 1 0.5 14 6.4 24 10.9 
High school 0 0.0 11 5.0 9 4.1 
Diploma 5 2.3 11 5.0 1 0.5 
Baccalaureate degree 9 4.1 36 16.4 26 11.8 
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Place of 
residence 

Inside city 12 5.5 51 23.2 38 17.3 0.331* 
NS Outside city 10 4.5 53 24.1 56 25.5 

*fishers exact test  
 

IV. DISCUSSION 
        Because there is no cure for osteoporosis, primary 
prevention of the disease through increased awareness of risk 
factors and preventative behaviors is potentially important. 
Therefore, the study was aimed to determine women's awareness 
and practice regarding osteoporosis. However, our findings 
suggest that Kurdish women are not well versed in behaviors that 
would promote and maintain optimal bone mass, and 
consequently are not practicing lifestyle and dietary habits 
sufficient to decrease the risk of osteoporosis. The present study 
indicated that the majority of the participants had no enough and 
correct knowledge about low body weight, corticosteroid 
therapy, drinking alcohol, smoking, menopause, as risk factors of 
osteoporosis. The results of the present study are similar with the 
results of the study that carried out in Singapore and Greek, 
women had no knowledge regarding risk factors of 
osteoporosis.11-12 However, these results are in disagreement with 
the study that done in Turkey as showed that the majority of 
Turkish women agreed that menopause is a risk factor for 
osteoporosis.13  Previous studies in Pakistan have also shown the 
opposite results, which indicated women had good knowledge 
about the risk factors of osteoporosis.14 The results of this study 
showed that the majority of women reported that calcium; 
vitamin D, regular exercise, fruit and vegetable, and sun 
exposure were the factors for osteoporosis prevention. These 
results consist with the results of previous study that carried out 
in Turkey; it showed the majority of Turkish women aware 
regarding the methods for preventing osteoporosis.13 
        The results of current study reported that the majority of 
sample did not perform physical exercise, exposure to sun, take 
vitamin D and calcium, drinking milk as preventive practice for 
osteoporosis. A similar result was found in a study from Sri 
Lanka it showed that practices towards preventing Osteoporosis 
were inadequate15. However, these results are in disagreement 
with previous study done in Egypt which indicated that majority 
of the studied sample mentioned exposure to sunlight and doing 
regular exercise as methods of the preventive measures from 
osteoporosis but taking calcium and vitamin D was not 
mentioned as a preventive measure from osteoporosis.16  
        The present study showed that the majority of women got 
information from media. These results are similar with the 
finding of the study in Singapore and Egypt reported that the 
main sources of information about osteoporosis were the mass 
media and friends.11-17 However, opposite result was found from 
a study done in Pakistan.14 
        The results of the current study represented that there was a 
highly significant association between age group, marital status, 
and educational level with overall knowledge of women 
regarding osteoporosis. A similar finding was found in a study 
from   El Salvador, a higher level of education was associated 
with more knowledge of osteoporosis.18-19  
        The results of this study showed that there was not a 
statistically signification association between age, marital status, 

religion, and place of residence with overall preventive practice 
of women about osteoporosis. However, there was a highly 
statistically significant association between level of education 
and overall preventive practice of women towards osteoporosis. 
So, education has a great effect on knowledge and doing practice 
regarding prevention for diseases such as osteoporosis.  
. 

V. CONCLUSION 
        The Kurdish women have not enough and correct 
knowledge regarding osteoporosis and its prevention as well as 
have poor practice for its prevention. Improving the quality of 
health information provided through the mass media as well as 
motivating health care providers to play a role in providing 
information regarding osteoporosis is recommended. Further 
studies are needed to find out the barriers of preventive 
osteoporosis practice among Kurdish women.   
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Cardiovascular Risk Factors and its Knowledge among 
High School Students in Erbil City: a cross-sectional 

survey 
Khanzad Hadi Rashid, Sadiya Abdulla Mawlud, Amanj Zrar Hasan, Salar Saady 

 
Abstract- Objective: The major aim of this study is to assess the 
existence of cardiovascular disease risk factors (CVD) among 
secondary school students in Erbil City. 
         Methods: a descriptive cross-sectional study was 
conducted among 400 high school students, 153 boys and 247 
girls aged between 14-17 years old from 8 randomly selected 
governmental high schools. Questionnaire survey and laboratory 
tests were used to asses cardiovascular risk factors such as; 
smoking and first relative degree medical history. BMI and blood 
pressure measurements were also concerned. 
         Results: generally the number of relevant risk factors (RF) 
of the CVD was discussed. The number of Students who having 
one RF were 124 (31%), 62 (15.5%) those with two RF and 
among 400 students 197 (49.25%) were without RF. The obesity 
20 (7.9%) and high blood pressure48 (18.9%)   is more common 
among females. Generally the percentages of lipid profile (Tc, 
TG ,LDL , HDL)     and random blood sugar were higher among 
males 10 (6.8%) , 23 (9%), 21 (8.3%), 17 (11.6%), and 17 
(11.6%) than female. Rheumatoid arthritis (RA) was among the 
related RF to CVD, RA among males higher 24 (16%) than 
females 22 (8.7 %). The family history RF among students 
generally was 90 (22.5). 
         Conclusions:  CVD  risk  factors  are  clearly  predominant 
among  students of  secondary school in Erbil. This study 
suggests an urgent need to improve and raise awareness about 
student’s knowledge on the sound of nutrition, and the relation of 
theses RF with diet and obesity. Health screening strategies 
require to control the burden related risk factors RA should also 
be considered as a high-risk condition for CVD, the researcher 
emphasizing the need for CVD risk management in person with 
RA, high glucose, high blood pressure and in those with smoker 
habits. 
 
Index Terms- CVD, lipid profile, blood pressure, Rheumatoid 
arthritis, and smoking habits. 
 

I. INTRODUCTION 
ardiovascular disease (CVD) includes diseases of blood 
vessels, heart and vascular diseases of the brain. A 

cardiovascular event is defined as a death related to coronary 
disease, non-fatal myocardial infarction, new angina, fatal or 
non-fatal stroke or transient ischemic attack, or the development 
of congestive heart failure or peripheral vascular disease (1). 
(CVD) are the number one cause of death globally: more people 
die annually from CVDs than from any other cause(2). CVD is 
responsible for over 17.3 million annual deaths; amounting to 
30% of global death, and is the leading cause of morbidity and 

mortality from non-communicable diseases worldwide. CVD-
related mortality can be reduced by decreasing known risk 
factors; these include smoking, dyslipidemia, hypertension, 
diabetes mellitus, excess body weight, psychosocial factors, high 
dietary fat intake, regular alcohol consumption, and lack of 
physical activity (3).People with abnormal glucose metabolism, 
hypertension, obesity, and dyslipidemia constitute a major 
challenge facing health systems in developed and developing 
countries. Such people are at substantially increased risk of 
developing diabetes and cardiovascular diseases (CVDs) (4). 
        Patients with rheumatoid arthritis (RA) are at a 1.5–3-fold 
increased risk of CVD s events (5, 6). Excess cardiovascular 
morbidity is also apparent in RA patients. An increased 
prevalence of myocardial infarction, congestive heart failure, and 
stroke was present in RA patients (7). 
        Specifically, data from the National Health and Nutrition 
Examination Survey (NHANES) 1999–2000 showed that, with 
the recent increased prevalence of overweight and obesity and 
the severity of obesity in youths, the prevalence of the metabolic 
syndrome in adolescents aged 12–19 years has also increased 
from 4.2% in 1988–1994  to 6.4% in 1999–2000, with _2 million 
adolescents estimated to have the metabolic syndrome . The 
prevalence of the metabolic syndrome reached 50% in severely 
obese (BMI 39.5– 41.7 kg/m2) youngsters. This increase in the 
prevalence of the metabolic syndrome could potentially be 
associated with an increase in risk of premature CVD (8). 
        There is little data available regarding CVD risk factors in 
Erbil city adolescence. The purpose of this study was assessing 
existence of CVD risk factors among high school students in 
Erbil City. 
 

II. METHOD 
Subjects 
        A detailed cross-sectional study carried out on high school 
students in Erbil city from October 2012 to April 2013. This 
study consist 400 adolescence 153 boys and 247 girls aged 14-17 
years old from 8 randomly selected governmental high schools. 
        Approval to conduct this study was granted by Ethical 
Committee of Nursing College, and the Erbil Ministry of 
Education. 
 
Questionnaire Survey 
        Data was collected through face-to-face interview reporting 
of the questionnaire format which was about  demographic 
information, smoking, and medical history which was comprised 
of medical illness such as diabetics and hypertension or CVD of 
their parents and/ or first degree relatives  who died from it 

C 
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before 50 years old ) of the subject . The student considered as a 
smoker if he/ she smoking one or more cigar/day. 
 
Physical Examination 
        The physical examination measurements included weight, 
height and blood pressure. 
        Anthropometrics: body weight was measured using a digital 
scale with an accuracy of ± 100 g. Subjects were weighed 
without shoes, in the minimum clothing possible. Standing height 
was measured without shoes to the nearest 0.5 cm with the use of 
a commercial stadiometer, with the shoulders in relaxed position 
and arms hanging freely. Body Mass Index (BMI) was calculated 
by dividing weight (kg) by height squared (m2). BMI is defined 
by the sex- and age- and used as indicator for obesity , 
overweight, and underweight. Obesity was defined as ≥ 95th 
percentile, over weight > 85 percentile and underweight < 5th 
(5). 
        Blood Pressure (BP) measurement: An electronic 
sphygmomanometer was used. Students were seated quietly for 
at least 5 minutes in a chair, with feet on the floor and arm 
supported at heart level. An appropriate-sized cuff (cuff bladder 

encircling at least 80% of the arm) was used to ensure accuracy. 
Two measurements were taken and the average was recorded. 
Systolic and diastolic BP were classified according to the 
standard definitions, as normal BP and hypertension. 
 

III. LABORATORY TESTS 
        Non-fasting EDTA Random blood was drawn from 400 
students. After centrifuging, samples were stored at - 80 C˚ until 
analysis. All laboratory analysis were performed in a basic 
science laboratory at College of Nursing / Hawler Medical 
University. 
        We measured random serum glucose by an enzymatic 
colorimetric method using commercial kits according to the 
method of (9) 
        We also measured triglycerides (TG), total cholesterol (TC), 
high -density lipoprotein (HDL) and low-density lipoproteins 
(LDL) were measured by an enzymatic colorimetric method 
using commercial kits according to the method of (9) 
 

IV. RESULTS 
Table-1: Distribution of age and gender of participants. 

 
 
Gender 

Age (Years)  
 
 
Subtotal 

15 16 17 

Male 19(12.93%) 50(34.01%) 78(53.06%) 147(36.75%) 

Female 35(13.83%) 135(53.40%) 83(32.81%) 253(63.25%) 

Subtotal 54 185 161 400 

 
Four hundred students were randomly selected in the study, 147 (36.75%) males and 235 (63.25%) females aged (15- 17) years. 
 

Table-2: Risk factors for cardiovascular disease. 
 
 
Age (year) 

 
Gender 

 
Without RF 

 
With one RF (a) 

 
With two 
RF (b) 

 
With three or 
more RF (c ) 

 
Subtotal a +b +c 

15 Male (19) 8 7 3 1 11 (57.8%) 

Female(35) 18 12 5 0 17(48.5%) 
16 Male(50) 22 18 7 3 28(56%) 

Female(135) 68 44 17 6 67(49.6%) 
17 Male (78) 39 19 14 6 39(50%) 

Female  (83) 42 24 16 1 41(49%) 
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Total 400 197(49.25%) 124 (31%) 62(15.5%) 17 (4.25%) 203 (50.75%) 

 
        In this table the frequency of risk factors were found among student. Among 400 students 197(49.25%), without risk 
factors,124(31%) with one with one risk factor, 62(15.5%) with two risk factors, and 17(4.25%) with three or more risk factors. 
 

Table_3: Family history risk factors among students 
 

Family history risk factors of 
students 

Age (Years)  
 
Subtotal 15 16 17 

F F F F 
 
Male 

 
6 (31.6%) 

13 (26%) 14 (17.0%) 33 (22.4%) 

 
Female 

 
9 (25.7%) 

22 (16.3%) 26 (31.3%) 57 (22.5%) 

 
Subtotal 

 
15 (27.8%) 

 
35 (18.9) 

 
40 (24.8%) 

 
90 (22.5) 

F=frequency 
 
There were 90 (22.5%) students had family history risk factors which was their parents and first degree relatives who died from CVD 
before 50 years old . 
 

Table- 4: Distribution of overweight risk factors among students. 
 

 
Risk of overweight 
(BMI) kg/m2 

Age (years)  
subtotal 

15 16 17 

F F F 

Male 4 (21%) 1 (2%) 4 (5%) 9 (6.1%) 

Female 3 (8.5%) 11 (8%) 6  (7.2%) 20 (7.9%) 

Subtotal 7 (13%) 12 (6.5%) 9  (11.2%) 29 (7.3%) 

 
        In this table we can see the obesity risk factor, high percentage 20(7.3%) was found among female while only 9(6.1%) was found 
among male. 
 

Table-5: The profile of high blood pressure is shown. 
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Risk of hypertension(mmHg) 

Age (years)  
Subtotal 

15 16 17 

Male 5 (26.3%) 12 (24%) 16(20.5%) 33 (22.4%) 

Female 7 (20%) 26 (19.25%) 15 (18%) 48 (18.9%) 

Subtotal 12 (22.2%) 38 (20.5%) 31(19.25%) 81 (20.25%) 

 
This table shows distribution of hypertension risk factor among participants, there were 33(22.4%) male and 48(18.9%) of female at 
risk of hypertension. 
 

Table_6: The profile blood lipids risk factors, Random blood sugar, and Rheumatoid arthritis. 
 

 
Blood profile 

 
Gender 

Age(year)  
Subtotal 

15 16 17 
Tc(mg/DL) Male 2 ( 10.5%) 3 (6%)) 5 (6.4%) 10(6.8%) 

Female 3 (8.5%) 6 (4.4%) 7 (8.4%) 16 (6.3%) 
TG(mg/DL) Male 5 (26.3%) 8 (16%) 9 (11.5%) 22 (5%) 

Female 4 (11.4%) 7  (5.2%) 12 (14.5%) 23 (9%) 
LDL(mg/DL) Male 2 (10.5%) 6  (12%) 4  (5.1%) 12 ( 8.2%) 

Female 6 (17.1%) 8 (5.9%) 7 (8.4%) 21 (8.3%) 
HDL(mg/DL) Male 0 (0%) 1 (2%) 2 (2.6%) 3 (2%) 

Female 0 (0%) 1 (0.7%) 4 (4.8%) 5 (1.9%) 
RBG(mmHg) Male 3 (15.8%) 8 (16%) 6 (7.7%) 17 (11.6%) 

Female 1  (2.9%) 2 (1.5%) 1 (1.2%) 4 (1.6%) 
RAIU/ml Male 3  (15.8%) 7 (14%) 14 (17.9%) 24 (16%) 

Female 2 (5.7%) 18 (13.3%) 2 (2.4%) 22 (8.7 %) 
 
        This table shows that the mean value of serum TC ( total cholesterol), TG (triglyceride), LDL (low density lipoprotein)) , 
HDL(high density lipoprotein) and RBG(Random blood sugar) were higher among males (6.8%,15% ,2% and 11.6) than their 
percentages among females (6.3%,9% , 1.9% and 1.6) respectively.This table also shows the prevalence of RA among students, higher 
percentage of RA were found among males(16%) than females(8.7%). 
 
 
 
 
 
 
 

Table 7-: Distribution of smoking among students. 
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Smoking 

Age  
 
 
Subtotal 15 16 17 

F F F 

Male 1(5.3%) 7 (14%) 19 (24%) 0 (18.4%) 

Female 0 (0%) 0 (0%) 0 (0%) 27 (0%) 

Subtotal 1 (1%) 7 (3.8%) 19 (11.8%) 27 (6.8%) 

 
        The above table shows distribution of smoking habit among 
students. Smoking habit was seen in 27 (18.4%) of the male 
students, smoking habit was not found among female students. 
The highest percentages (24 %) of smoking habit were among 17 
years age group of male students. 
 

V. DISCUSSION 
        In our community there were noticeable cardiovascular risk 
factors (CVRF) among individuals, these risk factors include; 
Hypertension, High blood glucose level, overweight, 
triglyceride(TG), total cholesterol(TC), high density lipoprotein 
(HDL), low density(LDL), Rheumatoid arthritis (RA) and family 
history risk factors. The demographic characteristic of students 
were shown in table (1). 
        In table (2) the distribution of cardiovascular risk factors is 
presented among 400 students, there were 197(49.25%) of 
students without risk factors, 124(31%) with one risk factors, 62 
(15.5%) with two risk factors and 17(4.25%) with three or more 
risk factors. The number of female with one risk factor (44) age 
16 years old, this finding is similar to those found by Frank and 
Xuanming, 2003 they reported that CVRF were higher among 
female than males, also its consistent with previous study in 
Tanzania by Marina et al., 2009 that CVRF higher among 
females, this may be due to the family history risk factors which 
is higher among female as shown in table (3) or may be related to 
hormonal difference between both sexes or lack of physical 
activity which is highly associated with increasing body weight 
(10,11). 
        Age-adjusted prevalence of CVRF by gender are presented 
in table (4) a total of  20 (7.9%) of females participant were 
overweight which is more than the total number of over weighted 
males participant 9(6.1%), the excess body weight was notable in 
this study particularly among females, this result is similar to 
those found by Christensen,2008, the high occurrences of BMI 
among females may be attributed to the socio-cultural factors, 
dietary habit, sedentary life style in our community. Among our 
result there were 4 (21%) male students over weight and they 
have no intention of losing their weight they have family history 
for obesity, thus the importance of adjusting our BMI by 

maintaining all the preventive rules of CVRF and also students 
should be aware on area of nutrition and relationship between 
diet and CVRF. 
        There was another increasing trend of CVRF was found 
which was hypertension, in table (5) high percentages was found 
among males (26.3%), (24%) and (20.5%) respectively for ages 
15, 16, and 17, these results is different with those reported 
previously by (Bovet et al., 2002 ) In which 13% for males and 
18% for females, the lower level of hypertension among female 
may be attributed to the protective effect of estrogen hormone 
(Mendelsohn & Karas,1999). 
        Result of this study revealed that the mean value of serum 
Tc, TG, LDL , HDL and RBG were higher among males 
(6.8%,15% ,2% and 11.6) than their percentages among females 
(6.3%,9% 
, 1.9% and 1.6) respectively for each profile as shown in table 
(6). It’s widely accepted that CVD is associated with 
hypertension and increased blood level of LDL, TC and TG in 
contrast a low level of HDL is risk factor to CVD (Mora et al., 
2013); but for RBG our result is differ from those reported by 
(Ekpenyong et al, 2012) in previous study which showed the 
prevalence of RBG was higher in females than males. 
        The distribution of seropositive rheumatoid arthritis risk 
factor was frequently more in male (16.3%) than females (8.7%) 
as in table (6), thus risk for developing CVD event in person with 
RA is approximately double than age and gender matched person 
without CVD (Del Rincon,2001). 
        Van Doorman, 2002 from data of his research suggested 
that smoking may be risk factor for developing RA especially 
seropositive individuals, perhaps the presence of chronic 
inflammation enhance the atherogenic effect of cigarette 
smoking, and the two factors act in synergy to increase CVD in 
RA positive one. 
        Current smoker percentages were (18.4%, and 0%) for each 
male and female as presented in table (7), this may be related to 
the fact that female traditionally smoked much less than male in 
our community, its similar to those found by Jayo et al.,2002 that 
women smoked less than men. In our study smoking rate was 
limit but it’s remaining as an important factor for hypertension 
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and CVD and this because more prevention programs are 
applicable in our schools. 
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Abstract- The purpose of the study was to analyze the 
determinants of effective fraud management in domestic tier 
one commercial banks in Trans Nzoia County. The analysis 
was focused on the domestic tier one commercial banks in the 
County as the population of the study. The study was guided 
by the following objectives; to analyze the effect of the 
independence of the internal audit personnel, the competence 
of the internal audit personnel, the presence of the internal 
audit charter and the management support as determinants of 
effective fraud management in the d0mestic tier one 
commercial banks. The study was guided by the agency 
theory, the fraud management lifecycle/theory and the 
communication theory. A correlation research design was 
adopted in which an in-depth study of the determinants of 
effective fraud management was carried out from the target 
population of the senior management staff and the internal 
audit personnel in the domestic tier one commercial banks in 
the County. The survey targeted departmental heads in the 
banks by employing census method. The source of the 
required data was through the questionnaires, covering both 
qualitative and quantitative data, administered to the target 
population by the researcher. The questionnaire was designed 
for data collection and eventual analysis by both the regression 
tools and ANOVA using the Statistical Package for Social 
Sciences (SPSS) version 22. A multiple correlation coefficient 
and regression analysis together with the ANOVA test were 
carried out to establish the relationship between the 
independent variables and dependent variable. The findings 
revealed that the regression effect is statistically significant 
and indicated an accomplished prediction of the dependent 
variable, better than if done through chance through the F 
calculated (F =12.2896) which was greater than 5% level of 
significance that showed the overall model was significant 
where the Internal Audit Independence explained 11% of 
EFM, Competence of Internal Auditor Personnel 46% of 
EFM, Presence of Internal Audit Charter 12% of EFM, and 
Management Support explained 16% of EFM within the 
domestic tier one commercial banks. However, Competence of 
Internal Audit Personnel was the most significant predictor 
(determinant) of EFM at 46% with (β=0.086). The results are 
expected to contribute to the existing body of knowledge for 
the crucial role of internal audit function in the banking 
industry as well as forming a basis for scholars who may want 
to study issues related to effective fraud management in the 
banking sector. They are further expected to help in revealing 
key issues that help improve the success of internal audit 

section within commercial banks, and also help unearth the 
fundamental issues related to Internal Audit management in 
the banking sector. 
 
Index Terms- Fraud, Occupational fraud, domestic tier one 
commercial banks,, bank fraud, financial statements  

1.1 Background of the study 
In the recent past, the banking sector in Kenya and in the 
region has been going through tough times due to varied 
reasons from one bank to another. Of common interest have 
been questionable unqualified audit reports for the affected 
banks. In Kenya, about three banks have been affected within 
a period of twelve (12) months. The underlying denominator 
in these three banks was the element of fraudulent dealings 
within the banks that seem not to have been detected or simply 
compromised by the internal audit team.  
 
Ernst and Young (2009) defines fraud as an act of deliberate 
action made by an entity, knowing that such action can result 
in a possession of unlawful benefits. Fraud is any act, 
expression, omission, or concealment calculated to deceive 
another to his or her disadvantage, specifically, a 
misrepresentation or concealment with reference to some fact 
material to a transaction that is made with knowledge of its 
falsity , and or in reckless disregard of its truth or falsity and 
worth the intent to deceive another and that is reasonably 
relied on by the other who is injured thereby (Merriam 
Webster's Dictionary of Law (1996) as quoted in Manurung 
and Hadian (2013). Fraud is an intentional act of individuals 
among management, employees or third parties who produce 
errors in financial reporting in favor of their personal desires. 
It can also be considered as any deliberate misrepresentation, 
concealing and negligence of a truth to manipulating the 
financial statement at the expense of the firm (Adeneji 2004; 
ICAN 2006; as quoted by Oluwagbemiga, 2010). ACFE 
(2010) sub divide fraud into occupational and financial fraud. 
Occupational fraud is the process of using one's occupation or 
responsibility to satisfy his personal interest by enriching 
himself through the deliberate abuse of power, which includes 
deliberate mismanagement, and misrepresentation of 
organizational resources (fixed and current assets) (ACFE, 
2010). Financial fraud covers various categories of financial 
crime and other types of occupational frauds such as 
embezzlement across all sectors in different economies in the 
world (Duffield and Grabosky, 2001; Levi, 2008; ACFE, 
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2010; Kanali et al, 2013). On the other hand, bank fraud is a 
criminal act that occurs when a person uses illegal means to 
receive money or assets from a bank or other financial 
institution. According to Agwu (2014), based on the relation 
of the perpetrator to the bank, fraud is classified as external 
(perpetrated by a customer or other third party) or internal 
(perpetrated by staff or management). Fraud is classified as 
internal in the case of collaboration of internal and external 
parties. Banking fraud therefore is divided into this two main 
categories i.e. External and internal fraud. Examples of 
external fraud are credit and debit cards transactions, or theft 
done using automated teller machines to obtain cash in 
advance. Internal fraud, or otherwise called occupational fraud 
and abuse, relates to employees who can steal cash or 
inventory from the company or from other employees, or 
allowing other staff to steal (Moh’d et al, 2013).  

The banking sector in Kenya has recently witnessed adverse 
development incidents which caused short periods of panic in 
the sector.  Of particular mention is the placement under 
statutory management of Imperial bank in October 2015. 
Imperial Bank is a mid-tier bank (ranked 17th) with a market 
share of 1.8% and an asset base of KS 70.33 Billion (CBK, 
June 2015).  These problems are most likely caused by weak 
internal control systems in the sector. Coincidentally, this 
development affects the entire banking sector, including the 
tier one banks, because the customers are not even aware of 
the rankings in the sector. They therefore tend to think that the 
sector is on a downward trend, thereby causing the panic. 

For internal auditors to perform their roles effectively, it 
requires an IA independence from management to enable 
unrestricted evolution of management activities and personnel. 
Although internal auditors are part of the company 
management and are remunerated by the company, the 
primary customer of the internal audit activity is the entity 
charged with the oversight of management activities. This is 
the audit committee, a sub-committee of the Board of 
Directors (Kimani, 2007). Internal audit activity is primarily 
directed at improving internal controls. Internal Controls may 
be defined as processes effected by an entity’s Board of 
Directors, management and other personnel designed to 
provide a reasonable assurance regarding the achievement of 
objectives (Masters, 2002). According to Kigen (2006), 
Internal Auditing is an independent objective assurance and a 
consulting activity designed to add value and improve an 
organization’s operations. It enables an organization to 
achieve its objectives by bringing a systematic disciplined 
approach to evaluate and improve the effectiveness of risk 
management, control and governance process. Internal 
auditing plays an important role in fraud management. Under 
the Sarbanes Oxley Act, companies are required to perform a 
fraud risk assessment and assess related controls. This 
typically involves identifying scenarios in which theft or loss 
could occur and determine if existing control procedures 
effectively manage the risk to an acceptable level (Barros, 
2004). 

1.2  Statement of the problem 
 

The symptoms of poor internal controls increase the likelihood 
of frauds in bank branches. Internal control symptoms include 
a poor control environment, lack of segregation of duties, lack 
of physical safeguards, lack of independent checks and 
balances, lack of proper authorizations, lack of proper 
documents and records, the overriding of existing controls, 
and an inadequate accounting systems ((Agwu, 2013).  

As with any other nation, Kenya and the East African region 
has not been spared with own cases of corporate unethical 
practices, financial frauds and scandals. Financial institutions, 
in the region, for the recent past have been going through 
difficult fraud revelation times. PricewaterhouseCoopers in a 
study conducted in 2011 reported that the surge in banking 
fraud in Tanzania was due to “disgruntled or disillusioned 
employees who are usually young and more tech-savvy than 
their superiors 

The Kenyan media has been awash with news of how banks 
are losing billions of shillings every year to fraudsters. Figures 
from the Banking Fraud and Investigations Department 
(BFID) of the Central Bank of Kenya indicate that significant 
amounts are actually lost by banks each year in Kenya. This 
analysis has been supported by the report that between 2011 
and 2012, financial institutions in east Africa lost USD 48.3 
million in fraud related cases (Nyamu, 2012). From this 
report, Kenya recorded the highest percentage of 39% with 
Uganda following closely with 31% of the total amount lost 
through fraud practices. Of the total fraud reported cases from 
2009 to 2012, 28.07% was electronic fraud, computer fraud 
8.77%, loan fraud 36.84%, embezzlement 15.79% and cheque 
fraud 10.53% (CBK, 2012).  
It was imperative to point out clearly that most commercial 
bank frauds are reported at branches making them the main 
sources of bank frauds.  The study therefore sought to analyze 
the determinants of effective fraud management in domestic 
tier one commercial banks in Trans Nzoia County, Kenya.  

1.3  Objectives 

1.3.1 Overall Objective 

The overall objective of the study was to analyze the 
determinants of effective fraud management in domestic tier 
one commercial banks in Trans Nzoia County. 

1.3.2 Specific objectives  

i) To analyze the effect of the internal auditors’ 
independence on effective fraud management in 
domestic tier one commercial banks in Trans Nzoia 
County.  
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ii) To analyze the effect of competent internal audit 
personnel on effective fraud management in domestic 
tier one commercial banks in Trans Nzoia County..  

iii) To analyze the effect of the availability of the internal 
audit charter on effective fraud management in 
domestic tier one commercial banks in Trans Nzoia 
County.. 

iv) To analyze the effect of management support to 
internal auditors on effective fraud management in 
domestic tier one commercial banks. 

1.5  Research Hypotheses  

The study carried out the following directional 
hypotheses.  

H01:  The internal auditors’ independence does 
not have a significant effect on effective 
fraud management in domestic tier one 
commercial banks.  

H02:  The competence of the internal audit 
personnel does not have a significant effect 
on effective fraud management in domestic 
tier one commercial banks.  

H03:  The availability of the internal audit charter 
does not have a significant effect on 
effective fraud management in domestic tier 
one commercial banks.  

H04:  The management support does not have a 
significant effect on effective fraud 
management in domestic tier one 
commercial banks.  

a. LITERATURE REVIEW 

2.1  Introduction 

This chapter described the conceptual framework, review of 
the empirical and theoretical literature based on early research 
work. Internal control systems have an essential role to play in 
a firm’s effective fraud management. All commercial banks 
should strive to improve their internal control systems, internal 
audit function and organization commitment for effective 
fraud management.   

2.2 Theoretical Framework 

Bridgman (2010) defines a theory, in Encyclopedia Britannica, 
as a systematic ideational structure of broad scope, conceived 
by the human imagination that encompasses a family of 
empirical (experiential) laws regarding regularities existing in 
objects and events, both observed and posited. It further states 
that a scientific theory is a structure suggested by these laws 

and is devised to explain them in a scientifically rational 
manner. 

2.2.1 Agency Theory  
Agency relationship is as a contract among the owners of the 
organization and its top management. Management in this case 
is agents performing delegated authority from the owners. The 
management may decide to misuse this delegated authority for 
personal interests. Audit committees and the external and 
internal auditors exist to ensure that the organizational 
performance is enhanced and that the management carries out 
its plans according to procedures (Hanefah and Endaya, 2013). 
Internal auditors are agents and monitors for a variety of the 
internal audit users that include the board, audit committee 
and senior management (Peursem and Pumphrey, 2005; as 
quoted by Hanefah and Endaya, 2013). Agency problems 
could occur due to the existence of inefficiency in the board or 
its audit committee. This will lead to senior management 
being a powerful influence over the internal audit which 
eventually creates an inherent dilemma for the internal audit 
department leading to the failure of the internal audit systems. 
Internal auditors, as much as they are employs of senior 
management, are also agents of the board and audit 
committee. However, their varying motives may lead to their 
actions being against the board of directors’ interests and its 
audit committee. These motives include financial rewards 
from managers, personal relationships with them, and the 
power of senior management in shaping the future position of 
internal auditors and their salaries. This kind of environment, 
to internal auditors as agents, may have an incentive to the 
bias of information flows. This situation leads to new concerns 
of the board and audit committee about their trust on the 
internal auditors’ objectivity.  
It is paramount in this case to ensure that the Internal auditors 
as agents perform audit processes at the professional level 
requiring education and professional certifications, experience, 
and other competencies needed to perform their 
responsibilities perfectly. Internal audit personnel with such 
requirements and the existence of training programs would 
increase the confidence level in their advice on the installation 
and eventual use of internal control systems in among other 
roles, effective fraud management (Hanefah and Endaya, 
2013). 
The bank stakeholders evaluate the internal control system 
(SOX, Section 404, 2002), by depending on the internal audit 
department. Internal auditors should collect sufficient and 
reliable evidences to support their assessment of the internal 
control system. The presence of an effective audit committee 
in domestic tier one commercial banks enhances internal audit 
independence which reduces senior management interferences 
either in internal audit scope or its performance. For example, 
an audit committee as the absolute authority for appointment 
and removal of the chief audit executive can help solve senior 
management’s influence over the future employment and 
salaries of internal auditors (Stewart and Subramanian, 2010).  
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2.3 Conceptual Framework 
The study will be based on the determinants of effective fraud 
management in domestic tier one commercial banks in Trans 
Nzoia County. The Conceptual Framework shows the 
relationship between the dependent and independent variables. 
This explains the relationship between the determinants 
(independent variables) of effective fraud management 
(dependent variable) in the domestic tier one commercial 
banks.  The Conceptual Framework for the study is as shown 
below: 

 

Figure 2.1: The conceptual frame work 

2.4.2 Effect of competent internal audit personnel on 
effective fraud management in domestic tier one 
commercial banks 

Adequate staffing is essential for a system to its full capability. 
Weakness in staffing can lead to mismanagement, error and 
abuse, which can negate the effect of other controls 
(Hailemariam, 2014). Hailemariam (2014) further states that 
the competency of internal audit is a critical determinant of 
ICS and the absence of this auditors’ competency contributes 
to lack of quality by internal auditors.  

Appropriate staffing of an internal audit department and good 
management of that staff are keys to the effective operation of 
an internal audit. An audit requires a professional staff that 
collectively has the necessary education, training, experience 
and professional qualifications to conduct the full range of 
audits required by its mandate (Al-Twaijry et al, 2004). 
Auditors must comply with minimum continuing education 
requirements and professional standards published by their 
relevant professional organizations (IIA, 2001).  

The IIA standard 1210, on proficiency of the auditor require 
that the internal auditors should possess the knowledge, skill 
and other competencies needed to perform their 

responsibilities (IIA, 2001). Additionally, the critical 
dimension of IAF is the quality of its internal auditing staff 
measured in terms of internal auditors’ skill (Seol et al, 2011). 
The Competency Framework for Internal Auditing (CFIA) 
focuses on the skills needed by an individual person to be an 
efficient internal auditor.   

The literature review specifically conducted on the 
communication skills (Smith, 2005) stated that the 
development of effective communication skills (such as 
listening, interpersonal, written and oral communication skills) 
is an important part of internal auditor’s advancement 
potential. An internal auditor must possess highly developed 
communication skills to become a successful professional. 
The development of these skills not only enhances the 
auditor’s potential, but also improves the quality of audits 
produced.  

In addition to the above dimension of IA quality, the 
competence of internal auditors can be measured in terms of 
academic level, experience and the efforts of staff for 
continuous professional development (CPD) and compliance 
with audit standards. According to Fraser & Lindsay (2004), 
“they should pass the CPA examination; they should stay 
abreast of current developments in finance, accounting, 
auditing, and tax matters. In fact, an increasing number of 
jurisdictions now require CPAs to engage in continuing 
education to maintain their right to practice”. Groveman, 
(2006) states that, the success of any profession may depend 
on three main points as follows; advanced information, 
continuous professional education, and minimum levels of 
professional qualification. 

Dunk (2002) points out the qualities of a prudent auditor, 
stating that “a prudent practitioner is assumed to have 
knowledge of the philosophy and practice of auditing, to have 
the degree of training, experience and skill common to the 
average independent auditor”. Auditors should also have the 
ability to recognize indications of irregularities, and to keep 
abreast of developments in the preparation and detection of the 
irregularities. 

The IIA’s code of ethics requires, and leading practices 
dictate, that internal auditors engage in those services for 
which they have the necessary knowledge, skills, and 
experience; perform duties in accordance with the set 
standards; and continually improve their proficiency and 
effectiveness. The standards require that internal auditors and 
the internal audit activity collectively possess or develop the 
knowledge, skills and other competencies necessary to 
perform their responsibilities. Competent and professional 
internal audit staff, in particular those that adhere to the 
standards, can help ensure the internal audit activity’s success 
(Chan, Ezzamel and Gwilliam, 2009). 

Human resource policies and practices include hiring and 
staffing, orientation, training (formal and on-the job) and 
education, evaluating and counseling, promoting and 
compensating, and remedial actions. An important aspect of 
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internal control is personnel. Competent, trustworthy 
personnel are necessary to provide effective control. 
Therefore, the methods by which persons are hired, trained, 
evaluated, compensated and promoted are an important part of 
the control environment in an organization. Hiring and staffing 
decisions should therefore include assurance that individuals 
have integrity and the proper education and experience to 
carry out their jobs and that the necessary formal, on-the-job, 
and ethical training is provided (Dechow, Sloan and Sweeney, 
1996). 

Both the quantity of audit effort and the quality of professional 
care exercised will determine the overall quality of the internal 
audit work (Belay 2007; Leung and Cooper, 2009; Cohen & 
Sayag, 2010). Arena and Azzone, (2009) also stated that IA 
effectiveness increase in particular when the ratio between the 
number of skilled internal auditors and employees grows. This 
shows that sufficiently large number of skilled professionals 
enables the Internal Audit department to do its duties. 

Research Methodology. 

3.2 Research design 

The study adopted a correlation research design. A correlation 
research design is where variables are measured, without 
being manipulated, and then data is analyzed to determine 
whether the variables are related. The information provided 
was used to generalize the findings of the study. 

3.3 Target Population 
The data collection was conducted based on a survey from the 
selected domestic tier one commercial banks in the county. It 
is imperative to mention that all the domestic tier one 
commercial banks in Trans Nzoia County are branches 
headquartered in Nairobi (CBK, 2012). These bank branches 
on average operate nine (9) departments namely, though 
branch naming is not uniform; Customer experience, Micro 
banking, Business banking, Personal banking, Cash, 
Operations banking, Credit Administration, Bancassurance 
and Agent banking, with Cooperative bank having different 
type of services from the other two banks that average eight 
(8) departments. All the departmental heads and the overall 
Managers in the three (3) domestic tier one commercial banks 
was the target for data collection. Ten (10) internal auditors 
and their overall manager of the domestic tier one commercial 
banks were also supplied with the questionnaires for the 
research.  

3.4 Sampling Frame 

Sampling frame is an objective list of population from which 
the researcher can make a selection (Kothari, 2004). The 
sampling frame comprised of senior departmental managers in 
the branch departments together with the internal audit staff in 
the three (3) domestic tier one commercial banks in Trans 
Nzoia County. The number of auditors was larger than that of 
departmental managers in each of the commercial banks 

because the study was majoring on effective fraud 
management which is one of the key roles performed by the 
internal audit department.  
Table 3.1: The sampling frame 

        Senior  IA TOTAL 
  BANK NAME 

 
Management Personnel   

1 Kenya Commercial bank 19 11 30 

2 National Bank of Kenya 17 11 28 

3 Equity Bank 
 

19 11 30 

  TOTAL     55 33 88 

3.5  Sampling Techniques and Procedures 

Namusonge(2009) says that the sample ought to be carefully 
selected to represent the population adequately with the 
researcher ensuring that the subdivisions entailed in the 
analysis are accurately catered for. 

A census method was adopted because the study targeted a 
population of eighty eight (88) respondents which is less than 
a hundred respondents, which is the minimum number above 
which sampling technique is to be used. Questionnaires were 
delivered to all the targeted respondents in the domestic tier 
one commercial banks in Trans Nzoia County for data 
collection. 

3.9 Data Analysis and Reporting 

The study generated both quantitative and qualitative data 
using the questionnaire that had both open-ended and closed-
ended questions. According to Macharia (2012) content/data 
analysis is the process of analyzing verbal or written 
communications in a systematic way in order to measure 
variables qualitatively. Descriptive statistics such as 
frequencies, percentages, and regression and correlation 
analysis were used in data analysis. Correlation was used to 
analyze how the independent variables inter-relate while the 
regression model summary used to analyze the effects of 
independent variables to the dependent variable (Kothari, 
2004). The Statistical Package for Social Sciences (SPSS) 
version 22 was used due to its comprehensive and extensive 
data handling capacity.  

The following regression equation was used;  

Y        =  β0 + β1 X1 + β2 X2 + β3 X3 + β4 X4 + Ɛ i   
  

Where:-  

Y                    -      Effective Fraud management  

X1        -  The internal auditors’ independence,   

X2          -  The competent internal audit personnel,  
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X3  -   The existence of internal audit charter.   

X4  -   The Management Support.   

β0          -        Is a constant, representing the fraud 
management when every 
independent variable is zero.  

β1….β4              -  Are the coefficients, in which every 
marginal change in   
variables/determinants affects fraud 
management correspondingly.  

Ɛ i  - The error term or Noise 

 

RESEARCH FINDINGS AND DISCUSSION 

4.2.1 Response Rate  
The questionnaires were distributed to eighty eight (88) 
respondents, the senior managers and the internal auditors 
from the three domestic tier one commercial banks in Trans 
Nzoia County, from which eighty four (84) respondents 
responded while Four (4) were incompletely filled thus 
deemed not fit for study analysis. This represented a 95.45% 
response rate which is a good response rate and within 
acceptance levels. 

4.2.2 Respondents Profile  
The findings regarding the respondents’ age, sex, field of 
study and level of education for both the senior managers and 
the internal auditors were then tabulated as shown in table 4.1 
below. The respondents; senior managers 64.81% were male 
and 35.19% were female, the internal auditors, 77% were male 
and 23% were female. The findings indicate that there were 
more males in both categories. It is also clear that females are 
more in senior management compared to their numbers in the 
internal audit department. 

4.4.2 Effect of competent internal audit personnel on 
effective fraud management 
The study sought to establish the effect of competent internal 
audit personnel on effective fraud management in domestic 
tier one commercial banks in Trans Nzoia County.  
The results indicated that 96.67% of the respondents strongly 
agreed, while 3.33% were neutral on whether the banks have 
sufficient skilled internal auditors with most of them having 
certification in auditing. On whether it is possible to audit 
and review each activity on time while covering the planned 
scope of auditing activities, 83.33% strongly agreed, 10.00% 
agreed, while 6.67% remained neutral in their response. The 
respondents’ results on whether their banks encourage the 
internal audit department to implement recommendations, 
promote value-added activities and strength internal audit 
function, all the respondents strongly agreed that indeed this 
usually is the position in their respective domestic tier one 
commercial banks. On whether the internal audit staff 

number & skills match the scope of the banks’ internal 
operations, 86.67% respondents strongly agreed while 
13.33% of the respondents agreed to the same. The final 
question was on whether the work of internal audit is 
performed with modern technology that uses computerized 
data tools and specific internal audit software, all the 
respondents strongly agreed to this question by saying that 
indeed the banks had fully computerized the internal audit 
operations and new and up to date data tools had been 
acquired. 

4.9 Relationship between variables 

A regression equation was used in stats to find out what 
relationship, if any, exists between sets of data (independent 
variables and the dependent variable). Regression is useful as 
it allows you to make predictions about data.  

Inferential statistics was carried out using regression model to 
establish the effect of the internal auditors’ independence, 
competent internal audit personnel, existence of internal audit 
charter and Management Support on effective fraud 
management. The regression model established how and to 
what extend the independent variables explained the 
dependent variable. The study regressed Effective Fraud 
Management (Y) and the predictor (independent variables) 
variables and the results are as shown in table 4.13 below. 
 
Table 4.13 ANOVA 
 

Model Sum of 
Squares 

DF Mean 
Square 

F Sig. 

Regression 403.11 4 100.78 12.29 .0000b 

        

1 Residual 366.67 80 4.585 

        
Total 769.78 84   

a. Dependent Variable: Effective Fraud Management 
b. Predictors: (Constant), Internal Audit Independence, 
Competence of Internal Audit Personnel, Presence of Internal 
Audit Charter and Management Support  
 

From the table 4.13 above, the significance value is 0.0000 
which is less than 0.05, hence the model was considered 
statistically significant in predicting how the independent 
variables predict the dependent variable. The regression effect 
is statistically significant indicating that the prediction of the 
dependent variable is accomplished better than if done through 
chance. The F calculated (F =12.2896) which is greater than 
5% level of significance showing that the overall model was 
significant. 
The results further indicated that Internal Audit Independence 
explained 11% of EFM, Competence of Internal Auditor 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      381 
ISSN 2250-3153    

www.ijsrp.org 

Personnel 46% of EFM, Presence of Internal Audit Charter 
12% of EFM, and Management Support explained 16% of 
EFM within the domestic tier one commercial banks. 
Therefore the regression equation was formulated as 

Y = 1.148 X1 + 0.465X2 + 1.203X3 + 1.621X4 + Ɛ i 

This meant that a unit increase in the value of the internal 
auditors’ independence would lead to 1.148 increase in EFM 
level, a unit increase in the value of competence of internal 
audit personnel would lead to 0.465 increase in EFM level, a 
unit increase in the existence of internal audit charter would 
lead to 1.203 increase in EFM level and a unit increase in the 
Management Support would lead to 1.621 increase in EFM 
levels within the domestic tier one commercial banks.  

4.10 Hypothesis testing 
Hypothesis testing is the process by which a testable belief or 
opinion is tested by statistical means (Namusonge, 2009). It is 
the use of statistics to determine the probability that a given 
hypothesis is true. The regression analysis whose results are 
presented in table 4.7 above provides a comprehensive 
analysis of the hypothesis testing in the study. The regression 
results obtained from the model were utilized to test these 
hypotheses. The hypotheses sought to test for a significant 
influence of internal auditors’ independence (IAI), 
competence of the internal audit personnel (CIAP), presence 
of the internal audit charter (PIAC) and the management 
support (MS) on effective fraud management in domestic tier 
one commercial banks.  From table 4.7 above the p value for 
(PIAC) is statistically significant at (p< 0.01) which suggests a 
strong support for hypothesis H03; whereas, hypothesis H01, 
H02 and H04 for (IAI), (CIAP) and (MS) are not supported by 
the developed hypothesis, it was statistically insignificant at (p 
<0.05). The following hypotheses tests were conducted based 
on the regression results of effective fraud management 
obtained from the regression output. 

H02:  The competence of the internal audit personnel 
does not have a significant effect on effective 
fraud management in domestic tier one 
commercial banks.  

The second hypothesis of this research revealed that there was 
a direct relationship between the competence of the internal 
audit personnel and effective fraud management in domestic 
tier one commercial banks. As shown in table 4.7 above, the 
coefficient of CIAP (β = 0.465) was positively related. 
Statistically (t=0.762, ρ>0.05) means that the null hypothesis 
H02 was rejected hence; there is a significant relationship 
between the competence of the internal audit personnel with 
effective fraud management by identifying competence issues 
and by adding more value to the EFM works of the domestic 
tier one commercial banks.  
Therefore, the competence of the internal audit personnel, 
results in statistically significant contribution in effective fraud 
management, with the ability in identifying the noncompliance 
activities and their added contribution to the end objective of 
effective fraud management activities in domestic tier one 

commercial banks.  Although this variable has a coefficient 
positively related to the EFM, as a result of its p value being 
(p>0.001), regression analysis output result leads not to 
support the proposed hypothesis (H02).  However, the 
significance of the competence of the internal audit personnel 
on effective fraud management does not necessarily mean that 
it does completely contribute to effective fraud management.  

H02:  The competence of the internal audit personnel 
does not have a significant effect on effective fraud 
management in domestic tier one commercial 
banks.  

The second hypothesis of this research revealed that there was 
a direct relationship between the competence of the internal 
audit personnel and effective fraud management in domestic 
tier one commercial banks. As shown in table 4.7 above, the 
coefficient of CIAP (β = 0.465) was positively related. 
Statistically (t=0.762, ρ>0.05) means that the null hypothesis 
H02 was rejected hence; there is a significant relationship 
between the competence of the internal audit personnel with 
effective fraud management by identifying competence issues 
and by adding more value to the EFM works of the domestic 
tier one commercial banks.  
Therefore, the competence of the internal audit personnel, 
results in statistically significant contribution in effective fraud 
management, with the ability in identifying the noncompliance 
activities and their added contribution to the end objective of 
effective fraud management activities in domestic tier one 
commercial banks.  Although this variable has a coefficient 
positively related to the EFM, as a result of its p value being 
(p>0.001), regression analysis output result leads not to 
support the proposed hypothesis (H02).  However, the 
significance of the competence of the internal audit personnel 
on effective fraud management does not necessarily mean that 
it does completely contribute to effective fraud management.  

 

RECOMMENDATIONS 

5.2.2 Effect of Competence of Internal Audit Personnel on 
Effective Fraud Management 
The specific objective of the study on analyzing the effect of 
the competence of Internal Audit Personnel on effective fraud 
management indictaed. 100% of the respondents strongly 
agreed that the competence of Internal Audit Personnel was 
essential for effective fraud management. The correlation 
statistics data output where F-statistic (P =.000) and F = 
12.292 which implied that there was a strong relationship 
between the competence of Internal Audit Personnel and EFM 
as per the outcomes of the regression variables. Additionally, 
the critical dimension of internal audit function (IAF) is the 
quality of its internal auditing staff measured in terms of 
internal auditors’ skill (Seol et al, 2011). Hence it was 
paramount to conclude that competence of Internal Audit 
Personnel is a major determinant of Effective fraud 
management within domestic tier on commercial banks in 
Trans Nzoia County.  
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Competence levels are critical for institutions’ internal audit 
personnel for EFM. Internal auditing is a major factor for 
improving an organization's governance, risk management and 
management controls by providing insight and 
recommendations based on analyses and assessments of data 
and business processes. With commitment 
to integrity and accountability, internal auditing provides 
value to governing bodies and senior management as an 
objective source of independent advice. Internal audit 
personnel must have sufficient knowledge to evaluate the risk 
of fraud and the manner in which it is managed by the 
organization, but are not expected to have the expertise of a 
person whose primary responsibility is detecting and 
investigating fraud. 

 
Recommendations for further study 
There is need for further research on the other variables that 
affected the independent variable, EFM, that are contained in 
the 49.91% as depicted by the results of this research above ( 
the difference to 100% from the R2=55.09%). These variables 
may include management perception towards the internal audit 
department, adequacy of the internal audit personnel among 
other likely variables in this category. 
Further research will also be paramount on whether there is 
need for each commercial bank to have internal audit 
departments at the bank branches for timely effective fraud 
management.    
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Psychosocial and mental health care needs of People 

Living with HIV and AIDS: A Review 
 

KRISHAN KUMAR 

 
Abstract- Known Fact that HIV/AIDS is incurable disease and 

welcoming of several other opportunistic infections like cancer, 

tuberculosis etc. And it attach with several physical, 

psychological, social and financial problems, which creates 

vulnerability of people with HIV/AIDS. This paper elucidates the 

psychosocial and mental health care need of people living with 

HIV/AIDS. The literature included for paper is strongly 

supporting to the need of integration between psychosocial and 

mental health care and HIV/AIDS care. 

 

I. INTRODUCTION 

IV is known as human immunodeficiency virus, if it is left 

untreated it can leads to disease called AIDS (Acquired 

Immunodeficiency Syndrome). Unlike other viruses body cannot 

get free from the HIV, if once one acquired this virus in body so 

have to live full life with it. This virus has ability to transmit 

from one human to other by blood contact, breast feeding and 

sexual intercourse. Therefore virus equally effect rich or poor, 

men or women, child or adult, urban or village. 

         HIV effects the human immune system especially CD-4 

cells (T cells), these cells are helpful to fight with infection. If 

HIV left untreated it reduced the CD-4 cells, and make human 

body more prone to other infections and diseases like cancer, 

tuberculosis and other related infections(AIDS.gov, 2015). 

Slowly HIV can destroy more CD-4 cells an make body immune 

system more weak, so many opportunistic infections come to 

body and make it mire weak. These all conditions leads to the 

AIDS advance stage of the HIV and become cause for early 

death.. 

         HIV/AIDS Global scenario: Being known to the human 

beings after 1981 HIV/AIDS become one of the few diseases 

which gained global attention in last three decades. After coming 

to consideration of human being it considered as pandemic level, 

very soon it gained priority as an emergency by world public 

health and considered for immediate attention and investment. 

Since begging of this untreated HIV epidemic, it claimed 

approximately 78 million people infection with this and over 39 

million people killed by this deadly HIV/AIDS (W.H.O, 2013a). 

Since HIV discovered it claimed over 34 million lives, and only 

2014 year claims over 1.2 million of deaths (UNAIDS, 2015; 

W.H.O, 2015). With newly infected 2.0 million cases total 36.9 

million people were living with HIV/AIDS till end of 2014 

(UNAIDS, 2015; W.H.O, 2015). Since 2000, over 38.1 million 

people infected by HIV and from that 25.3 million people lost 

their life with AIDS related infections(UNAIDS, 2015). Sub-

Sahara Africa is most affected region in world and alone contains 

25.6 million cases infected with HIV till 2014, and also receives 

the 70% of total new infected HIV cases worldwide (W.H.O, 

2015). As in 2014 United States and European countries account 

the 5.6 million cases of HIV and Asian Pacific region account the 

5 million reported cases of HIV epidemic(UNAIDS, 2015). A 

similar pattern of unequal distribution is seen between countries 

where HIV prevalence rates range between 23.4% of total 

population as in Botswana to that of less than 0.01% of 

population in Afghanistan(W.H.O, 2013b). Health systems of 

low income countries are getting overburden because 95% of the 

HIV cases and deaths happen in these countries (Merson, 2006). 

Till mid-2015, almost 15.8 million people infected with HIV 

were accessing the antiretroviral therapy, this access were only 

13.6 million in mid-2014 (UNAIDS, 2015; W.H.O, 2015). From 

2000 to 2015 the new infection of HIV epidemic fallen down by 

35%, and AIDS related deaths are also fallen down by 24%, 

through global efforts(W.H.O, 2015). 

 

II. MENTAL HEALTH: 

         According to the World Health Organization (WHO), 

Health is a state of complete Physical, Mental and social well-

being, and not merely absence of disease or infirmity. So the 

definition shows the importance of mental health or mental well-

being, a person cannot be consider healthy if he or she mentally 

unstable or unhealthy. Therefore it is integral part of overall 

health or well-being of an individual. Mental health is not a small 

term it is amalgamated of wellbeing so determined by several 

social, economic, political and cultural factors. As World Health 

Organization define “mental health as a state of well-being in 

which individual recognize his or her own capability, can cop up 

with normal daily life stress,   able to deal with daily work and 

give productive performance and able to make productive 

contribution to his or her own community (W.H.O, 2014). 

Recognizably the mental health is not just the absence of mental 

illness, that cannot be recognized as good mental wellbeing or 

mental health (Barry, 2009; Keyes, 2005). Six basic criteria of 

mental health (a) reality orientation, (b) self-awareness and self-

acknowledgement, (c) self-esteem and self-acceptance, (d) 

voluntary control over his/her own behavior, (e) ability to 

establish emotional relationship and (f) able to perform 

productive and goal directive activities. These six criteria are not 

completely under the control of any individual, means having 

less control over social, economic, civil, cultural and political 

participation more the chance of mental health problems(Niraj, 

2006). 

         Neuropsychiatric disorders, mood disorders and substance 

use disorders account for majority of mental health illness. 

Numerous attempts were made to quantify the prevalence of 

mental health issues. Mental health disorders by reviewing 

surveys published from 1980-2013 which found out that, the 

global prevalence of common mental disorders is 17.6%, the 

lifetime risk of developing anxiety disorders is 12.9% where as it 

H  
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is 9.6% and 10.7% for mood disorders and substance use 

disorders respectively (Steel et al., 2014). The High burden of 

mental illness on mankind is reported by the WHO global burden 

of disease report with depression (98.7 million), Alcohol 

dependence and problem use (40.5 million), bipolar disorder 

(22.2 million) and schizophrenia (16.7 million) standing at 3
rd

 , 

7
th

 , 12
th

 and 14
th

 position respectively within the top 20 causes of 

disability around the world, thereby reflecting the severe threat 

posed by mental health issues (WHO, 2008). Mental health 

illness is linked with several non-communicable diseases where 

mental health issues and NCDs influence each other’s 

development (Balhara, 2011). Mental health issues are also 

known to be related to other diseases and illness, and mental 

illness with respect to people living with HIV/AIDS (PLHA) is 

one of the most studied areas in both fields of mental health and 

HIV. 

 

III. HIV/AIDS AND MENTAL HEALTH: 

         It is widely recognized that people’s social environment 

have impact on their health (both physical as well as mental). 

These social determinants covers the conditions in which people 

born, grown up, work and aged and the health system services 

which they access for health maintenance which is shaped by 

various set of forces like social, economic, environment policies 

and political (Allen, Balfour, Bell, & Marmot, 2014). These 

social determinants includes social status, living condition, 

educational achievement, political participation, social mobility, 

access to public and social services (school, health institute, 

temples, political institute, roads and transport), social 

environment, employment opportunity and school and working 

conditions (People.gov, 2014). 

         Disparities in socioeconomic, political and environmental 

conditions which leads to health inequalities these health 

inequalities systematically socially produce or unfair (Whitehead 

& Dahlgren, 2006). The poor and disadvantaged people suffer 

excessively from common mental disorders and consequences or 

impacts of common mental disorders (Allen et al., 2014; 

Campion, Bhugra, Bailey, & Marmot, 2013; Patel et al., 2010). 

Gender also plays a vital role in common mental disorders, 

women found and higher risk of common mental disorders 

compare to the men (Allen et al 2014)(Allen et al., 2014). So 

social structure has main role to play may be in way of gender or 

ethnicity and caste. These social disparities are socially 

constructed by human beings, so possibility is there for change it 

and create positive health conditions. People living with 

HIV/AIDS also disadvantaged due to stigma attach with it and 

social exclusion. 

         From many years developed countries integrated mental 

health care services with HIV/AIDS treatment and health care 

practices, because of available evidence about mental health 

issues of HIV/AIDS (Green & Smith, 2004; Vitiello, Burnam, 

Bing, Beckman, & Shapiro, 2003). As HIV/AIDS is a life 

threatening disease without any cure, and relates to sexual 

behavior and also ways to so many other opportunistic infections. 

So society see them as threat and responsible for their illness 

(due to lack of knowledge about virus), which become the cause 

of social exclusion and stigmatization. It is evident that the social 

exclusion, stigmatization, discrimination leads to several mental 

health problems. Studies shown than in America and European 

countries people with HIV/AIDS usually suffer with depression 

and anxiety disorder, because they face diagnosis of positive 

HIV, progress report of advance stages of HIV to AIDS, adapt to 

chronic life threatening infections and social issues in life 

(Collins, Holman, Freeman, & Patel, 2006; Green & Smith, 

2004; Williams et al., 2005). People living with HIV/AIDS are 

facing more difficult and uneven life events in their life, which 

are difficult to adjust one individual. Bing, et al (2001), find out 

in his study that prevalence of depression and anxiety were 36% 

and 16% in respondents with HIV/AIDS in United Stated(Bing et 

al., 2001). A study done in Andhra Pradesh shown 71.80% of 

HIV/AIDS patients were suffering with depression, and 66.57% 

were found with loneliness, and women were more prone to 

depression and loneliness compare to men (Mishra, Behera, & 

Jena, 2013). It shows a very high prevalence rate, it may be 

stereotype of Indian society. Other reason like, caste, gender, 

social stigma, social exclusion, economic, political and also 

unfriendly health system can be reason high prevalence because 

those reasons increase stigmatization and low self-esteem which 

leads them to mental health issues. 

         Meta-analysis shown that the people with HIV/AIDS are 

twice at risk of common mental health disorders compare to 

other non-positive people (Ciesla & Roberts, 2001). Large case 

control studies also shown that depressive features are more 

common in HIV positive people compare to controls (C. Mast et 

al., 2004; Maj et al., 1994). Also, other mental health issues like 

alcohol and substance abuse, Post-traumatic stress disorder are 

higher among person with HIV/AIDS (Brief, Bollinger, 

Greenstien, Morgan, & Brady, 2004; Das & Leibowitz, 2011). 

Post-Traumatic stress Disorder (PTSD) is also among most 

common Psychiatric co-morbidities among person living with 

HIV/AIDS (Rene Brandet 2008, DJ brief 2004). Studies show 

the prevalence of PTSD is high as 30-40% among person with 

HIV/AIDS, and also more higher among those who were the 

victims of physical and sexual abuse (such as rape victims, those 

with history of Child sexual abuse etc) and those with the history 

of trauma (Brief et al., 2004; Rene, 2008). Alcohol and substance 

abuse is one of the major issues related to HIV and Mental 

health, evident to both the risk factor as well as mental health 

outcome of HIV (Gerbi et al., 2011). Several studies shown 

significant association between alcohol and substance use and 

HIV risk(Booth, Kwiatkowski, & Chitwood, 2000; Parsons, 

Kutnick, Halkitis, Punzalan, & Carbonari, 2005) , with life time 

prevalence of alcohol abuse among person with HIV/AIDS range 

from 29%-60%(Parsons et al., 2005), which is comparably 

higher than that of lifetime prevalence of alcohol abuse among 

person without HIV/AIDS which stands at 14-24% (Klinkenberg, 

Sacks, for the Hiv/aids Treatment Adherence, & Group, 2004). 

The literature also shows a higher prevalence of drug abuse 

among those with HIV/AIDS  (Des Jarlais et al., 1989; 

Klinkenberg et al., 2004; Sarkar, Panda, Das, & Sarkar, 1996), 

with remark of life time prevalence of 23-56% among people 

living with HIV/AIDS compared to that of 6-12% among people 

without HIV/AIDS (Klinkenberg et al., 2004). 

Mental health issues like suicide are more common among 

people living with HIV/AIDS than that of non HIV/AIDS 

population. Literature illustrate the prevalence of suicide among 

people living with HIV/AIDS as high as more than 10 times 
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compare to non HIV/AIDS population. In Denmark which is 

considered as one of the most developed country, the suicides for 

people living with HIV/AIDS is over 8.73 times higher compare 

to non HIV/AIDS population, and suicide among people living 

with HIV/AIDS those diagnosed with psychiatric disorders is 

over 13 times higher compare to other groups (Jia, Mehlum, & 

Qin, 2012). Other studies illustrate the prevalence of suicidal 

tendencies among person living with HIV/AIDS to be around 9% 

(Rene, 2008), similarly studies show high prevalence of suicidal 

ideation among people living with HIV/AIDS which was ranging 

from 20.5%-28.8% (Schlebusch & Govender, 2015; Tamsen J, 

Ruth M, Mark, & Alan, 2013) this higher prevalence of suicide 

among people living with HIV/AIDS decrease their life 

expectancy to a large extent. 

         People living with HIV/AIDS are also at higher risk of 

several personality and behavioral disorders, severe mental 

illness like bipolar mood disorder (BMD), psychosis, substance 

induced psychosis etc. (Rene, 2008). Person living with 

HIV/AIDS are also at higher risk of developing chronic mental 

illness like dementia, schizophrenia, bipolar disorder etc., 

(Mossie, Kassa, & Tegegne, 2014; Ned, 2002). Within people 

living with HIV/AIDS, mental health issues are more prevalent 

among socially disadvantaged groups such as men having Sex 

with men (MSM), Gays, Transgenders, women sex worker, 

women victims of abuse and children especially those orphaned 

by HIVAIDS (Allers & Benjack, 1991; Brief et al., 2004; 

Cunningham, Stiffman, Doré, & Earls, 1994; Gerbi et al., 2011; 

Parsons et al., 2005; Wills, 2009). Study illustrate that HIV 

positive gay men are having 4 times higher risk of getting major 

depression compare to non HIV/AIDS people (Atkinson & 

Grant, 1994; Ciesla & Roberts, 2001). This shows that not only 

the HIV/AIDS status is cause for mental health issues, but social 

status contributes to it. Studies show that people with 

disadvantaged social status and HIV/AIDS status are more 

vulnerable to mental health problems. 

 

IV. PSYCHOSOCIAL AND MENTAL HEALTH CARE NEED OF 

PEOPLE LIVING WITH HIV/AIDS: 

         Literature is evident that mental health is determined by 

several social, economic and environmental determinants. And it 

is also evident that people living with HIV/AIDS are at higher 

risk of mental health problems that other people. And where 

social status come together with status of HIV/AIDS the risk of 

getting mental health problems observed higher. Be familiar with 

the additional burden which mental illness put on people living 

with HIV/AIDS world health organization advocated for addition 

of mental health care component in to the HIV/AIDs prevention 

programmes (WHO, 2008). Studies has emphasized on 

essentiality of provision of psychosocial support as an important 

element to reduce the mental illness among people living with 

HIV/AIDS (Yahaya, Alabi, Jimoh, & A.A.G, 2011). Since 

HIV/AIDS disturbs all the dimensions (Physical, Social, 

economical and Psychological) of the individual life, WHO 

advised that all these dimensions are to be considered while 

working with or working for people living with HIV/AIDS. 

Studies and reports advocate that mental health needs of people 

with HIV/AIDS could be effectively treated by combining 

together counselling, social support and appropriate 

psychotherapeutic strategies with other treatment (Das & 

Leibowitz, 2011; WHO, 2011). It is observed that people living 

with HIV/AIDS who were provided appropriate counselling and 

social support were less likely to develop mental illness and were 

more likely to adhere to ART than who are not provided these 

services (WHO, 2011).The Individual’s family and community 

play a important role in providing social support and assistance 

to people living with HIV/AIDS, which makes it important to 

involve in individual’s family and community for providing to 

their health needs (Florence, Rachel, & Christine, 2005; Yahaya 

et al., 2011). 

         The essentiality and importance of providing mental health 

service to people living with HIV/AIDS is well known, but 

mainly practiced in developed countries still low and middle 

income countries need to implement it. However, since 

HIV/AIDS is associated with stigma and discrimination, 

Individuals HIV status is seen as a lens to judge the morality and 

social status of the individual. Majority of those with HIV/AIDS 

do not voluntarily disclose their HIV status to the health care 

provider/ approach a health facility with the fear of rejection, 

social exclusion and discrimination (WHO, 2008) hiding 

HIV/AIDS status is more prevalent in South Asian countries like 

India, Pakistan, Bangladesh, Sri Lanka and Arab countries 

because of their social conditions.  Owning to such situation in 

majority of the cases the only instance where the health care 

provider can have a counseling session with people with 

HIV/AIDS is during the initial diagnosis. Thus, it is suggested 

that the primary care physicians at the site of diagnosis be 

equipped with the skills to provide counselling and initial mental 

health support to people with HIV/AIDS and help patients to 

adjust and reduce anxiety with positive diagnosis (Remien & 

Rabkin, 2001). Easy accessibility of mental health services to 

people with HIV/AIDS enhances their health and wellbeing 

preventing further complications of mental health issues, and 

spread of infection etc. (Das & Leibowitz, 2011). Further, early 

screening, diagnosis and treatment of mental illness among 

people with HIV/AIDS saves emotional and economic costs 

thereby reducing the high economic burden on the individuals 

and the health systems of the country (Florence et al., 2005). 

Social support and psychological interventions for people with 

HIV/AIDS groups, interventions providing financial security, 

and interventions   providing long term security for the children 

of people with HIV/AIDS though not specific to mental health 

proved to have a significant influence in reducing mental health 

issues among people with HIV/AIDS reflecting the importance 

of multi-dimensional support strategies for people living with 

HIV/AIDS.  Studies also show that mental health training to 

community health workers who are already providing HIV/AIDS 

health wellbeing services could potentially serve to address the 

mental health needs among people with HIV/AIDS (Dixon, 

M.Cowan, Healy, Abas, & Lund, 2015).  Further, several trails 

and pilots showed well trained and supported community health 

workers being efficient in provision of mental health services 

(Patel et al., 2011; Paudel et al., 2014), reflecting that mental 

health strategies involving CHWs might be helpful in low-

resource settings. Therefore psychosocial and mental health 

services are the integral part of services provided to people with 

HIV/AIDS. 
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V. CONCLUSION 

         HIV/AIDS is life threatening untreatable disease, and 

related to unsafe sexual behavior. People with HIV/AIDS are 

socially stigmatized and excluded, because lack of knowledge 

socially these people are considered threat to society. Therefore 

people with HIV/AIDS are facing multiple unfavorable 

conditions like news of HIV positive status, reports of advance 

stages of HIV, risk of other opportunistic infections, social 

stigma, social exclusion, treatment burden etc. which make them 

prone to mental health issues. And when some socially 

disadvantage status like women, transgender, gay, lesbians, men 

having sex with men, sex worker, low socioeconomic status etc. 

attach with the status of HIV/AIDS it increases their 

vulnerability to mental disorders. HIV/AIDS is socially 

unacceptable disease and stigma attach with it. So people with 

HIV/AIDS are feeling difficult to disclose their HIV status 

because of fear of rejection, exclusion, violence against them etc. 

Explained conditions are not easy to face any individual, 

HIV/AIDS with mental health disorders increase vulnerability 

and decrease quality of life and life expectancy. In such 

condition seeking treatment for HIV/AIDS become more 

problematic. Therefore the needs of psychosocial and mental 

health care services for people with HIV/AIDS are necessary for 

their wellbeing and improving quality of life. End of the day they 

are also human being like you and me, so their all kinds of needs 

need to be fulfill for living a quality life. 
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Abstract- Distributed denials of service (DDOS) attack have strong impact on the cyber world. As far as cyber-attack is concerned that 

it halts the normal functioning of the organization by Internet protocol (IP) spoofing, bandwidth overflow, consuming memory 

resources and causes a huge loss. There has been a lot of related work which focused on analyzing the pattern of the DDOS attacks to 

protect users from them. A User datagram protocol (UDP) flood is a network flood and still one of the most crucial network floods 

today. This paper presents a comprehensive survey of preventing DDOS attack recognize by data mining techniques with the use of 

identifying DDOS attack patterns and analyze patterns by machine learning algorithms. There are some leading machine learning 

algorithms used to recognize the DDOS attack such as k-Nearest Neighbors algorithm (KNN), support vector machines (SVM), 

Random Forest as well as Naïve Base. The paper also highlights open issues, research challenges and possible solutions in this area. 

The result shows the highest accuracy rate of preventing DDOS attack recognizing by data mining algorithms. 

 

Index Terms- DDOS, Machine Learning, KNN, SVM, Naïve Base, Random Forest, UDP. 

 

I. INTRODUCTION 

ow a days the Internet becomes a daily need of the society. Everybody using the Internet for everything. While improvement of 

communication and distribution of information, some disadvantage happened. Information security becomes a crucial need. 

Since billions of transaction occur through the Internet. Network failure in one-second impacts on millions of losses for that 

organization. There are lots of hacking methods are used to hack the client servers. The DDOS attack becomes the most famous attack 

than the other cyber-attacks nowadays. Hacking associative have lots of machines attach to their botnets. These botnets are capable to 

shut down any network, and it is a dangerous issue on the Internet. Recognition of a DDOS attack is not easy, but it can happen in 

small range of time. Attackers visible from thousands of IP addresses and Security of the Internet also increases because of there are 

many threats to servers and networks. One of them is Distributed Denial of Service (DDoS) attack and it is trying to make online 

servers/services unavailable with massive traffic using multiple sources. Which means attackers make Servers busy or down. 

Attackers send malicious to personal computers and attackers remotely controlling the infected personal computers as botnets against 

any targets. And there are preventing methods for DDoS attacks and using Data mining algorithms are the most efficient option to 

detect DDoS attack. Following data mining algorithms are utilized in this research, random forest algorithm, support vector algorithm, 

Naive base algorithm and K-nearest Neighbors Algorithms. 

II. BACKGROUND AND RELATED WORKS 

The research paper “The Design of the Network Service Access Control System through” [1] is shown that unauthorized network 

users increase network traffic (increase the signaling and packet delivery) and decrease the availability of network resources. And they 

use address setup, duplicate address exploring, layer address change, and path redirection methods to access the network. This thesis 

purposes a new network security system by using ICMP and ARP of IPv4 system to reduce the network traffic by blocking MAC/IP 

addresses of the unauthorized network users. As shown in figure 1 the proposed system is not use additional protocols or network 

devices and use the only agent in the link-local scope unit. The agent will mainly identify continuous resource allocations and store 

their MAC/IP addresses and block them. Unauthorized users need to re-examine their initial IP address through the ICMPv6 message 

to access the network. And then network security system checks the user and send ICMPv6 response message. 

According to this research paper “Detecting and Blocking Unauthorized Access in Wi-Fi Networks” [2], nowadays Wi-Fi hotspots 

should have a good secure system to prevent unauthorized users. Although captive portal or mac address checking is used to 

authenticate users, session hijacking or freeloaders can be gone through. So this research purpose to prevent session hijacking by using 

session id verification method and avoid the freeloading by using the mac sequence number checking. Detecting the more than one of 

successive packets from a one mac address (as shown in figure 2) can be used to identify the freeloaders. Session management page 

which associated with secure and a non-persistent cookie which contains the cryptographically random session id can be used to 

prevent session hijacking. Further, the page will be reloaded in a certain period and verify the session id in the cookie. 

 

 

 

 

N 
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Figure 01: Increase ofnetwork traffic 

 

 

Figure 02:Detecting packets from mac-address 

 

 

According to this paper, author has focused on increasing the detection rates and reduce the false positive rates in the network 

intrusion detection system (NIDS). The author proposed machine learning algorithms such as Random Forest, AdaBoost and Naïve 

Bayes to build an efficient intrusion detection model. Results on the network audit data show that AdaBoost is not a proper one for 

building the network intrusion detection model but the Naïve Bayes, and Random Forest is suitable to create an efficient NIDS.  When 

applied to KDDCup’99 data set, developed algorithms for learning classifiers are successful in detecting network attacks than standard 

data mining techniques based on neural networks. Comparisons for Different machine learning algorithms has shown in Figure 03. 

The proposed paper would enlarge this above-mentioned idea to develop more learning methods for more real world applications in 

the future. [3] 
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Figure 03:Comparisons for Different machine learning algorithms 

 

Feature selection used for increased the classification accuracy and reduce false positive. The proposed research paper has 

concentrated on exploring feature selection and classification methods for detect DOS attacks. Here, authors initially focused on study 

the best feature selection algorithms. Random Forest is computationally efficient for intrusion detection system (IDS), but the best 

classification algorithm is KNN because it has been widely used for IDS and most important features for data set also using by KNN. 

The system architecture of the proposed model shown in Figure 04. Random Forest algorithm will use in the filtering stage at the same 

time the k-NN algorithm will use as a classifier in the future by the proposed model of the research paper. [4] 

 

 

Figure 04:The system architecture 

 

 

This paper showed an architecture (III Proposed Work) how to detect the DDOS attack with the help of KNN and Random Forest 

algorithm for classification of packets whether normal or attacked. The research focused on finding the higher accuracy and less error 

by using KNN and Random Forest to detect DDOS attack. Here, using the classification scheme based on extraction features using the 

UCLA data set. The performance evaluation of proposed system using UCLA dataset, it is evaluated using the following formulas that 

recall (how many selected items are relevant), precision (how many relevant items are selected) and F-measure (combination of recall 

and precision). Classification to detect and prevent DDOS attack by using Random Forest is the highest accuracy with less error rate 

to compare with other classifiers. [5] 
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                Figure 05:III Proposed Work 

 

 

This research paper analyzed to predicting possible intrusions by using some neural network based techniques to NSL-KDD intrusion 

dataset. Following classification methods have used, Radial Basis Function Network, Self-organizing Map, Sequential Minimal 

Optimization, and Projective Adaptive Resonance. Three entropy-based feature selection methods have been applied to enhance the 

performance of the classifiers. The system architecture of the ANN-based Classification Model is mentioned in Figure 06. Above 

mentioned methodologies are described and explained with the exact diagrams as well as proper formulas clearly in the Methodology 

part of the paper. At last, research paper came up with the conclusion of Projective Adaptive Resonance Theory (PART) classification 

with symmetrical uncertainty feature selection gives the highest accuracy, highest detection rate as well as lowest false alarm rate. 

These results suggest that PART classification technique outperforms other techniques, and thus more suitable for building intrusion 

detection systems.  [6] 

 

 

 

Figure 06:ANN-based Classification Model 
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Research paper mainly focused on the detecting of low and high rate of DDoS attack using metrics with SVM algorithm in FireCol. 

The structure (Figure 07) explains the working of FireCol system.  In the existing system, the decision table had been used to detect 

the attack happened in distributed network. In spite of that, SVM has been focused here on classifying Low, High & Normal flows. As 

a future scope to increase the accuracy in detection other classifiers or different IPS rule structures will be focused. [7] 

 

 
 

 

 

     Figure 07:Explains the working of FireCol system 

 

The aim of this research is finding the accuracy of detecting cyber-attacks with the improved SVM algorithm. Features were extracted 

among the 41 features, 34 features are numeric and 7 features are symbolic. The data contains 22 attack types that could be classified 

into four main categories Denial of Service attacks, R2L: Remote to Local attacks, U2R: User to Root attacks, Surveillance. The 

experimental results demonstrate that the proposed class specific cyber-attack detection system can reduced training time and, testing 

time where false alarm rate with high cyber-attack detection accuracy is improved. Therefore, combining the two approaches, feature 

reduction, and classification approach give better performance. Future work will be able to give 100% detection rate for all the classes, 

and investigate the possibility and feasibility of implementing this approach in real time cyber-attack detection system.[8] 

 

 

This paper uses the naive Bayes to identify intrudes packets in the network.The researchers proposed the INDB (Intrusion Detection 

using Naive Bayes) mechanism detect intrusion packet. The reason of using naive Bayes is its predictability feature. 

Researchers Packet analysis has been shown as a reach of generating packet filters that combine most of the targeted properties as 

processing speed, memory consumption, flexibility and simplicity in specifying protocol formats and filtering rules, active filter 

composition and low run-time overhead for safety enforcement [9] 

 

The researchers used the naive bayes as the data mining algorithm .The task of DoS (Denial of Service) detection considered as a two-

category classification problem, one category is to a normal network condition and another category to an existence of DoS attack. 

Used the multiple Bayesian classifiers to take individual decisions for the monitored features of the traffic and combined them in an 

information combination phase to detect DoS attacks in incoming traffic [10] 

 

The researchers give a comparable study of several unusual detection schemes for identifying novel network intrusion detections. 

Researchers get experimental results on KDDCup’99 data set and apply the naive Bayes for anomaly based network intrusion 

detection. 
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In Bayesian classification, the researchers have a hypothesis that the given data belongs to a particular class. Then calculate the 

probability for the hypothesis to make it true. This is among the most practical approaches for certain kinds of problems. To address 

the problem a total data scan is required. Also, if at some stage there are additional training data, then each and every training example 

can incrementally increase/decrease the probability that a hypothesis is correct [11] 

 

People and organizations use several mechanisms to defend their servers against powerful DDoS attacks. The most common way of 

analyzing and detecting DDoS attack is to implement an IDS (Intrusion Detection System) which analyzes and detects existing 

identified malicious attacks. Firewalls are also placed after the IDS to filter the malicious packets and harden the firewall policies 

when the attack is unidentified. Hardening policies imposed on firewall blocks many legitimate users of a particular server from using 

it as well.  Currently, several IDS's does the job to analyze identified malicious attacks even though having struggled to identify the 

attacker when the attack signature is entirely new. This becomes particularly complex and tedious in larger networks that carry a 

substantial amount of traffic. For this reason, embedding machine learning techniques or pattern recognition techniques into systems 

like IDS can be very effective.  Machine learning is a mechanism which enhances the decision making of computer systems by using 

several data which is accumulated by the system in the past. Using several techniques and algorithms machine learning enables, 

machines to make their own decisions independently without being intervened by a user. The algorithms proposed in this paper are 

KNN (K-Nearest Neighbor), SVM (Support Vector Machine), Naïve Bayes and Random Forest to classify and cluster the packets 

which are inbound to the network. A research paper done in Dublin City University proposes the usage of an Artificial Neural 

Network (ANN), where the data collected in deferent levels of the network stack is fed into a training algorithm. To test the accuracy 

of the classification of the machine learning the group uses ICMP flooding and UDP flooding and excessive web page requests 

generated through Apache Bench as the test samples. The test uses networks with 10 hidden neurons with a maximum of 100 training 

rounds to limit the time needed for training. The learning algorithm was presented with 100 benign and 100 malicious samples in each 

round. The results proved a staggering performance with a high degree of accuracy while classifying the samples.  The table below 

show the error rate of the proposed method with 3 different types of malicious attacks.  

 

The above-mentioned result was obtained with a clean dataset but later the research group tested the system with some dirty data 

which has a mix of benign samples with malicious traffic. This mix depicts the real world scenario. Even though the clean data had 

almost 100% accuracy in classification, with the presence of dirty data there was an error rate below 10%. When noise was 

deliberately added to traffic a small percentage was classified wrongly (e.g. about 6% of the malicious packets are wrongly accepted if 

the baseline contains 10% attack traffic and the attack traffic includes 10% legitimate requests) [12].  

 

 

Figure 08:error rate of the proposed method with 3 different types of malicious attacks 

 

 

 

The above-mentioned paper even mentions the major limitations or difficulties faced against identifying DDOS attacks. They are 

having multiple attack vectors, multiple sources, a mix of benign and malicious traffic, and packet differentiation at various levels of 

the network stack, flash crowds, filter placement and throughput. Pattern recognition can be the other form of a technique used to 

identify DDoS attack. With the help of the research study done at Curtin University of Technology [13] we can conclude that I t’s 

possible for a firewall to statistically analyze its own traffic patterns using firewall logs to identify an "attempted" attack. The 

previously mentioned research group accomplished this by using linear regression and holt-winter methods to make a comparison with 

the baseline. The approach proposed by them was to develop a statistical forecast of expected network traffic levels upon baseline 

derived from normal traffic on that network. A possible DOS attack is then indicated by comparing the real-time activities with the 

forecast. 
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Figure 09: False acceptance (FAR) and false rejection rates (FRR) for input data of different quality 

 

 

III. IMPLEMENTATION 

DDOS (Distributed denial of service) attacks are usually happening via a botnet. Since malicious person uses a botnet. There are 

different IP addresses and MAC addresses in receiving data packets but contents of a data packets are similar. By the contents of data 

packet, it can be recognized whether it is regular request to the server or its malicious request to the server. To compare these data 

packets the data mining technology can be applied by using several data mining algorithms. It can measure probability as well as do 

classifications of data packets. Once the packet identifies that MAC address is temporarily blocked for 10 minutes. In this process that 

can be used classification data mining algorithms to group the data packets through data packets contents. Then it can be verified by 

finding the probability of occurrences. It can be used network packet sniffer to read data packets. 

 

Figure 10: System architecture 

A. Scalar Vector Machine  

 
SVM is a classification data mining algorithm. That can use to group entities. By using SVM it can easily group packet received. 

Network packets contain source mac address in the header part of the data packet. When sniffing network from monitoring machine as 

shown in figure 11 all packets can be recorded in a database. It can do in real-time. By analyzing that data with SVM algorithm it 

generates a graph like in figure 11. Analyzing is doing considering frequently of mac addresses recorded and content inside data 

packet. If similar packet receive it can detect by visualization that data. Like in figure 11. If similar packets received from different 

networks it can be a DDOS attack. Then DDOS attack can detect through analyzing this pattern. 

 

 

Figure 11: Sniffing packets using SVM 
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B. K-nearest Neighbor Algorithm. 

 
K – Nearest neighbor is a data mining algorithm that make predictions. It takes a decision by comparing most nearby element in a 

graph. Using nearby element input can be classified into one of a group. By using this factor geographically nearby positions can be 

detected in real-time. First, it has to record IP addresses received to a server.  Then it has to record them in a file and plot a graph with 

longitude against latitude.  If visualization shows there is extremely high density in some geographical location. It can be a DDOS 

attack.  

After recognizing attackers IP addresses, it is possible to find the geographical position of it and plot it according to longitude and 

latitude. This research suggesting to use Google API for to find location geographical location of IP addresses. After drawing the 

graph it can identify whether a new IP address in new geographical location is related to DDOS attack. KNN algorithm finds the 

nearest location to particular IP geographical location by longitude and latitude. If it has related neighbors that in the nearby system 

block that IP addresses for short time.    

C. Random forest Algorithm. 

 
Random Forest is one of the data mining algorithm using for classification or regression. It was developed by LEO Breiman and Adele 

Cutler. This algorithm using random datasets on a dataset and making decision trees. It is mostly suitable to use in a server that has 

higher traffic generated because it searches data tuples randomly. That reduce the effect to network bandwidth by this system.  

By considering packet size, a time interval between packets receiving, count of packets receiving as well as bit rate which are used to 

detect the attack whether it is DDOS attack or other network attacks. In DDOS attack, receiving packet size is same. So, it can be used 

to identify the attack. In addition, if the count of packet receiving is increased in particular time then very highly it can be used to 

identify the DDOS attack with more accurate. DDOS attack sends the large number of packets to the victim network. Therefore, the 

number of packets are increases as compared to normal case.  

 

D. Naïve Bayes Algorithm. 

 

Naïve Bayes algorithm is prediction algorithm based on Past data. Algorithm working on three methods Prior, Likelihood and 

posterior. The prior method is using past data, Likelihood Is chances of possibilities might happen. Posterior is prediction Based on 

the given information. Below refer the equation of the posterior method.                           

Posterior = likelihood X prior  

 Evidence  

By declaring conditions and measure value their probability with Naive Bayes it can identify a DDoS attack. The probability of packet 

receive in a time period can predict using Naive Bayes. If that exceed the average probability of data packets receive it should be a 

DDOS attack. Using Naive Bayes condition that use to take a measurement in the network can be change. By customizing conditions 

in Naive Bayes it can accurately detect a DDOS attack.     

 

IV. CONCLUSION AND FUTURE WORK 

As number of devices used to access internet increases day by day the danger of DDoS attack also increases at an alarming rate.  Most 

of the current systems such as IPS and IDS which are used to detect and prevent DDoS attacks are not able to detect and prevent 

attacks which have new signatures or attacks which haven’t been identified. Thus, therefore, the use of machine learning and pattern 

recognition comes into place to give the systems like IDS or IPS to analyze new forms of DDoS attacks and prevent it without being 

intervened by a user. Algorithms such as Random Forest, SVM, KNN and Naïve’ Bayes helps to classify and cluster the packets 

inbound to the network. This paper in depth focuses on identifying DDoS attacks based on UDP Flooding, but classifying other types 

of DDOS attacks such as TCP Flood, ICMP Flood, Smurf attack and HTTP Flood can be researched later as future works. 
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APPENDIX 

 

 

Functions / 

 

Research 

Detect 

DDoS 

Attack 
Patterns 

Analyze 

Patterns 

By 
Machine 

Learning 

KNN SVM Random 

Forest 

Naïve Base Block 

MAC 

Address 
of 

Victims 

Detecting Distributed Denial of 
Service (DDoS) Attacks through 

Inductive Learning 

 

✓ 

 

✓ 

 

x 

 

x 

 

x 

 

x 

 

x 

The Design of the Network Service 

Access Control System through 
Address Control in IPv6 

Environments 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

 

✓ 

Proactively Detecting Distributed 
Denial of 

Service Attacks Using Source IP 

Address 
Monitoring 

 
 

✓ 

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

A Survey of Distance and Similarity 

Measures Used 

Within Network Intrusion Anomaly 
Detection 

 

x 

 

✓ 

 

✓ 

 

✓ 

 

x 

 

x 

 

x 

Network Intrusion detection using 

Naïve Bayes 

 

x 

 

x 

 

x 

 

x 

 

x 

 

✓ 

 

x 

Evaluating Machine learning 

Algorithms for detecting Network 

Intrusion 

 

x 

 

✓ 

 

x 

 

x 

 

✓ 

 

✓ 
x 

An Ann Approach for network 

Intrusion Detection using Entropy 

Based Feature Selection 

 

x 

 

x 

 

x 

 

✓ 

 

x 

 

x 

 

x 

Automatic Analysis of Malware 
Behavior using machine learning 

 

x 

 

✓ 

 

x 

 

✓ 

 

x 

 

x 

 

x 

Detecting And Blocking unauthorized 
Access in Wi-Fi networks  

 

x 

 

x 

 

x 

 

x 

 

x 

 

x 

 

✓ 

Detecting distributed Denial of 

service attacks 
✓ x x ✓ x x x 

Detecting DDOS Attacks Against 
webserver via Lightweight TCM-

KNN Algorithm 

 

x 

 

x 

 

✓ 

 

x 

 

x 

 

x 

 

x 

DOS attack detection Based on naïve 
Bayes classifier 

x x x x x  

✓ 
x 

Detection model for denial of service 

attack using Random Forest and K-
Nearest Neighbors 

x x  

 

✓ 

 

 

✓ 

 

 

✓ 

x x 

Detection of low and High rate DDOS 

attack using matrix with SVM in 

fireCol  Distributed Network  

x x x  

 

✓ 

x x x 

Machine learning Techniques used in 

detection of DOS attacks  
x  

✓ 
x  

✓ 
x 

 

 

✓ 
x 

Investigation of DHCP packets using 
Wireshark 

x x x x x x ✓ 

A covariance Analysis model for 

DDOS attack detection  

 

✓ 
x x x x x x 

Detecting Denial of service attacks 
with incomplete audit data   

x x  

✓ 
x x x x 

Detecting denial of service attacks 

with Bayesian classifiers and the 

random Neural networks  

x x x x x  

 

✓ 

x 

DDOS attacks detection and 

prevention using ensemble 

classifier(Random forest)  

 

✓ 
x  

✓ 
x  

✓ 
x x 

Improved Support Vector Machine for 

cyber-attack detection   
x x x  

✓ 
x x x 

Preventing DDoS attack using Data 

mining  
✓ ✓ ✓ x x ✓ ✓ 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      399 

ISSN 2250-3153   

www.ijsrp.org 

ACKNOWLEDGMENT 

This task would not have been successfully completed without the ideas gained from the past research papers published under SLIIT 

COMPUTING. The research group is very much thankful to Mr. DhishanDhammearatchi for reviewing, advising, suggesting, 

motivating, and extended keen interest to do this research successfully. In short, the authors are very much grateful to Sri Lanka 

Institute of Information Technology for continues support and contribution to do research work in the field of Computer Networking. 

 

REFERENCES 

[1] YoungiooAhnSeomgjinAhn and Jinwook Chung , 2006 .The Design of the Network Service Access Control System through Address Control inIPv6 

Environments.[Accessed 9 September 2016] [ONLINE] Available at: http://paper.ijcsns.org/07_book/200606/200606B08.pdf. 

 

[2] Haidong Xia and Jos´eBrustoloni. 2010. Detecting and Blocking Unauthorized Access in Wi-Fi Networks. [ONLINE] Available at: 

http://people.cs.pitt.edu/~jcb/papers/net2004.pdf. [Accessed 7 September 2016]. 

 

 

[3] Mrutyunjaya Panda and ManasRanjanPatra. 2009. EVALUATING MACHINE LEARNING ALGORITHMS FOR DETECTING NETWORK 

INTRUSIONS. [Accessed 6 September 2016]. [ONLINE] Available at: 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.329.6832&rep=rep1&type=pdf.  

 

[4] PhyuThiHtun and KyawThetKhaing. 2013. Detection Model for Daniel-of-Service Attacks using Random Forest and k-Nearest Neighbors. [Accessed 6 

September 2016]. [ONLINE] Available at:http://ijarcet.org/wp-content/uploads/2013/06/1855-1860.pdf.  

 

[5] Alpna,Sona Malhotra. 2016. DDOS Attack Detection and Prevention Using Ensemble Classifier (Random Forest). [Accessed 6 September 2016] [ONLINE] 

Available at: https://www.ijarcsse.com/docs/papers/Volume_6/6_June2016/V6I6-0375.pdf.  

 

[6] AshalataPanigrahi and ManasRanjanPatra. 2015. AN ANN APPROACH FOR NETWORK INTRUSION DETECTION USING ENTROPY BASED 

FEATURE SELECTION. [Accessed 7 September 2016] [ONLINE] Available at: http://airccse.org/journal/nsa/7315nsa02.pdf.  

 

[7] P. SindhuPriyanka and A. Gowrishankar. 2014. Detection of Low and High Rate DDoS Attack using Metrics with SVM in FireCol Distributed Network. 

[Accessed 7 September 2016]. [ONLINE] Available at: http://research.ijcaonline.org/icaccthpa2014/number3/icaccthpa6027.pdf.  

 
 

[8] ShailendraSingh,SanjayAgrawal,Murtaza,A. Rizvi and Ramjeevan Singh Thakur. 2011. Improved Support Vector Machine for Cyber Attack Detection. 

[Accessed 7 September 2016]. [ONLINE] Available at: http://www.iaeng.org/publication/WCECS2011/WCECS2011_pp394-399.pdf.  

 

[9] V. Hema and C. EmilinShyni. 2015. DoS Attack Detection Based on Naive Bayes Classifier. [Accessed 8 September 2016]. [ONLINE] Available at: 

http://www.idosi.org/mejsr/mejsr23(ssps)15/62.pdf.  

 

[10] Gu¨lay O¨ ke, George Loukas, ErolGelenbe.   2012. Detecting Denial of Service Attacks with Bayesian Classifiers and the Random Neural Network. 

[Accessed 8 September 2016]. [ONLINE] Available at: https://pdfs.semanticscholar.org/5342/6bc1651de64ca0d9004a8a740c8044db8fdd.pdf.  

 
[11] Mrutyunjaya Panda and ManasRanjanPatra. 2007. NETWORK INTRUSION DETECTION USING NAÏVE BAYES. [Accessed 8 September 2016]. 

[ONLINE] Available at: http://paper.ijcsns.org/07_book/200712/20071238.pdf.  

 

[12] Stefan Seufert and Darragh O’Brien. 2007. Machine Learning for Automatic Defence Against Distributed Denial of Service Attacks.[Accessed 1 September 

2016]. [ONLINE] Available 

at:https://www.researchgate.net/publication/224719066_Machine_Learning_for_Automatic_Defence_Against_Distributed_Denial_of_Service_Attacks.   

 

[13] Mohammed Salem and Helen Armstrong. 2008. Identifying DOS Attacks Using Data Pattern Analysis.[Accessed 9 August 2016]. [ONLINE] Available at: 

http://ro.ecu.edu.au/cgi/viewcontent.cgi?article=1054&context=ism. 

 

http://ijsrp.org/
http://paper.ijcsns.org/07_book/200712/20071238.pdf
http://ro.ecu.edu.au/cgi/viewcontent.cgi?article=1054&context=ism


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      400 

ISSN 2250-3153   

www.ijsrp.org 

AUTHORS 

First Author – K.R.W.V.Bandara,Sri Lanka Institute of Information Technology Computing (Pvt) Ltd, wvbandara@gmail.com 

Second Author – T.S.Abeysinghe,Sri Lanka Institute of Information Technology Computing (Pvt) Ltd 

Third Author –A.J.M.Hijaz,Sri Lanka Institute of Information Technology Computing (Pvt) Ltd 

Fourth Author –D.G.T.Darshana, Sri Lanka Institute of Information Technology Computing (Pvt) Ltd 

Fifth Author –H.Aneez,Sri Lanka Institute of Information Technology Computing (Pvt) Ltd 

Sixth Author –S.J.Kaluarachchi ,Sri Lanka Institute of Information Technology Computing (Pvt) Ltd 

Seventh Author –,K.V.D.L.Sulochana ,Sri Lanka Institute of Information Technology Computing (Pvt) Ltd 

Eighth Author –Mr.DhishanDhammearatchi 

 

Correspondence Author – K.R.W.V.Bandara,Sri Lanka Institute of Information Technology Computing (Pvt) Ltd, wvbandara@gmail.com

  

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      401 
ISSN 2250-3153   

www.ijsrp.org 

Studying the impact of Point of Differences of M-
Commerce over E-Commerce: Are they really significant 
in providing edge to M-Commerce in developing areas of 
the world: Evidence from the customers of Karachi City 

Muhammad Faisal Sultan*, Habib ullah Khan*, Shahid Khan ** 
 

* Lecturer KASBIT 
** Assistant Professor KASBIT 

 
Abstract- It has been evident through literature that previously 
M-Commerce is treated as the part of E-Commerce but with the 
passage of the time researcher’s came o point that M-Commerce 
has its own unique features which can force customer to prefer 
M-Commerce over other type of virtual businesses. But there are 
some other risks which are associated with the use of M-
Commerce therefore its use is not treated as the easy option for 
the customers. But in those location or countries where there is a 
scarce of resources and use of E-Commerce is not possible with 
ease customers are found to be more inclined towards M-
Commerce and therefore the research work is required to check 
the level of significance of those points which are treated as point 
of difference for M-Commerce in the territories of Pakistan. 
Therefore this aim this research is conducted, and after applying 
tools from the Software known as Software packages for Social 
Sciences it has been found that the customers of one of the major 
city of Pakistan preferred M-Commerce over E-Commerce.  
 

I. INTRODUCTION 
remendous level of investigation has been done on the topics 
of E-Commerce and M-Commerce, not only in the academic 

field but also in world of business. As we know that these fields 
are not only in their growing phase which is responsible for the 
development of more and more ways to conduct business by 
using electronic or mobile mediums. But there is permanent and 
blur boundary that lies between both of these technologies 
(Okazaki, 2005) and therefore misconception can occur while 
conducting research in these associated disciplines. (Omonedo 
& Bocij, 2014)  
       According to International Business Machine Corporation E-
Commerce is an activity which is the integral part of E-Business 
and its purpose is to sell products and service through internet. 
(IBM, 2001) There is a drawback of this definition as this does 
not include activities which are non commercial in nature like 
marketing and sharing of information. (Tiwari & Buse, 2007) 
But the definition of IBM introduces E-Business as a different 
and separate body which helps us in putting the other variety of 
commerce i.e. E-Commerce and M-Commerce in a nutshell. But 
it is a common practice that we use terms like E-Business and E-
Commerce interchangeably which creates ambiguity for us 
whenever we want to differentiate between E-Commerce and 
other sub divisions of E-Business. Therefore clarity of concepts 

associated with the difference between E-Commerce and M-
Commerce is required. (Omonedo & Bocij, 2014) 
       According to the above mentioned divisions it is evident that 
E-Commerce is the integral part of E-Business and all the subsets 
of E-Commerce regardless of the amount of value they added 
falls under E-Business and therefore E-Commerce can be defined 
more comprehensively as “The conduct of activities that includes 
the transfer, exchange or sharing of information, goods and 
services over a network, particularly the internet, with the 
purpose of getting some form of direct or indirect commercial 
benefit”. (Omonedo & Bocij, 2014, p 1-2) While other 
researchers define E-Commerce as the activity through which we 
conduct business activities over internet. (Mamaar, 2003 & 
Niranjanamurthey, Kavyahsree, Jagannath, Chahar, 2013) 
On the other side M-Commerce is classified as type of payment, 
featuring mobile phone (Au & Kauffman, 2008) Bur prior 
research work indicated that M-Commerce is the extension of E-
Commerce (Wakefield & Whitten, 2006)  
       But the other research work argued that if we restrict the 
definition of m-commerce to those items which provides 
monetary value then it create some issues in understanding as 
through this definition the difference between M-Commerce and 
M-Business remains unclear. Research work argues that 
according to the prior definitions it is the prerequisite of M-
Commerce that completion of all transactions must be completed 
through the use of telecom networks and therefore limited the 
scope of M-Commerce to those items only, which are qualitative 
and lesser important in nature. (Tiwari & Buse, 2007) 
       Furthermore research also provides the comprehensive 
definition of M-Commerce as any transaction which is through 
the remote access of computer associated network via electronic 
device in order to delegate rights of ownership or use. (Tiwari & 
Buse, 2007) This seems to be broader approach to underline 
those opportunities which we will achieve through the use of M-
Commerce. (Omonedo & Bocij, 2014) 
       Conversely this definition also has some shortcomings as it 
excluded entire set of those activities which do not have the, 
direct commercial value. Therefore we have to adopt the more 
broader definition of M-Commerce, that  “Content delivery 
(notification and reporting) and transactions (purchasing and data 
entry) on mobile devices such as Short Message Systems (SMS) 
devices, Wireless Application Protocol (WAP)-enabled devices, 
Personal Digital Assistants (PDA), etc.” (Leung & Antypas, 

T 
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2001)Through this definition authors want to indicate that M-
Commerce is a type of commerce through the use of which we 
can perform transactions which are monetary as well as non-
monetary in nature. (Omonedo & Bocij, 2014) 
       On the contrary the definition provided by this research does 
not seems to be dynamic in nature as it does not include the role 
of new technologies their uses, benefits etc as for example the 
use of Near Field Communication (NFC). Therefore the most 
updated definition of M-Commerce is “The conduct of activities 
that involves content delivery (notification and reporting) and 
transactions (purchasing, transfers, and data entry) on mobile 
devices capable of gaining access to a network, particularly the 
internet, which provides direct or indirect commercial benefit”. 
(Omonedo & Bocij, 2014, p 3611)  
 

II. STATEMENT OF PROBLEM 
       The use of E-Commerce & M-Commerce is almost a 
compulsory element especially in the field of online retail 
marketing and due to this there is a significant increase in the 
user base of these technologies. (Omonedo & Bocij, 2014) In 
addition to this E-Commerce and M-Commerce have some 
common advantages like convenience and also some common 
disadvantages like security which is indicated by most of the 
researcher as the issue which affects these E-Commerce. (Clarke 
III., 1997; Coppel., 2000; Lawrence. & Tar, 2010 & 
Omonedo & Bocij, 2014) as well as M-Commerce in a negative 
manner. ( Adebiyi, 2007 & Omonedo & Bocij, 2014) 
       Moreover it has been also indicated by the research work 
that E-Commerce users are dependent upon power supply in 
order to complete their transaction, but the users of M-Commerce 
are not dependent upon power supply and they can easily use the 
service easily from anywhere. (Omonedo & Bocij, 2014) While 
the other research highlighted this as the most important 
advantage of M-Commerce over E-Commerce 
(Niranjanamurthey, Kavyahsree, Jagannath, Chahar, 2013) 
and the research conducted in the topic of failure of E-Commerce 
highlighted that Pakistan is also a country which has lacking of 
infrastructure like level of security required for on-line 

transaction, recurrent failure in electricity and scarcity of phone 
lines. (The Economist Intelligence Unit, 2006 & Petrony, 
2009) 
       But with the increase in growth rate of mobile technology 
M-Commerce is now acting as the major tool for both 
organizational and individual consumers. As in Pakistan the 
growth rate in the use of mobile technology is phenomenal and 
covers more than the 62% of the entire population which is 
creating enormous opportunities for mobile network operators, 
banks and also for other financial institutions and we can say that 
the mobile commerce and its associated activities are the real 
future of business transactions. (Anus, Qureshi, Malik, Abbasi, 
Chaudhry & Mirza, 2011; Anwar, 2013 Ullah & Khan, 2012)  
       On the other hand both M-Commerce and E-Commerce has 
some advantages and disadvantages in common. On the contrary 
there are some advantages of one technology which is the 
disadvantage of the other one, therefore the purpose of research 
should not be the comparison of these technologies on general 
basis. But we should try to compare these on specific topics like 
preference of the technology over the other on basis of areas like 
developing or developed countries. (Omonedo & Bocij, 2014), 
as in developing countries there are several issues which are 
responsible for the lesser popularity of E-Commerce.  (Wolcoot 
et al., 2001 & Travica, 2002)   
       Coupled with the facts that in Pakistan the growth rate in the 
use of mobile phone in awesome (Ullah & Khan, 2012) and 
Pakistan is also treated as one of the developing countries as it 
has significant lacking of various resources like infrastructure, 
electricity etc The Economist Intelligence Unit, 2006 & 
Petrony, 2009) Therefore there is a significant need of research 
in order to determine the preference of customers towards the 
type of virtual commerce in Pakistan.  
       The Research Question: Are factors of differentiation for 
M-Commerce working significant enough to provide edge to the 
technology over E-Commerce?  
 
The Research Model: The research model for this descriptive 
research is as under 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Comfort  

Preference of 
M-Commerce over E-

Commerce 
Mobility  

Spontaneity  
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III. LITERATURE REVIEW 
       There are some advantages as well as disadvantages that are 
associated with the entire range of available technologies and we 
have to accept these advantages and disadvantages while 
adopting any technology. The point which is in limelight is that 
some of technologies have more advantages as compared to their 
disadvantages.  Therefore before reaching any result we must 
also compare advantages and disadvantages of E-Commerce with 
M-Commerce. (Omonedo & Bocij, 2014)  
       It is evident that considerable number of users might believe 
that the advantages we are achieving through the use of both 
types of technologies are almost similar with some variation in 
the degree of benefit. But the point which is more fascinating is 
the degree of variation in achieved benefits is actually the point 
which causes preference for any one type of activity over 
another. As for example the most familiar and recurring benefit 
of both the technologies is convenience. On the contrary it can 
also be stated that in those areas of the world which are treated as 
developing regions or countries, M-Commerce provides more 
benefits to users as compared to E-Commerce and this might 
because means of using M-Commerce are easily available in 
comparison to the means of using the E-Commerce (Omonedo 
& Bocij, 2014) 
       On the other hand we already aware of the fact that, 
companies are achieving numerous benefits through their online 
visibility via use of E-Commerce, and these benefits includes 
various benefits like reduced production and transaction, 
accompanied by potential increase in sales (Shahram., Danesh., 
Amiri., Mousavian. & Eskandarpour., 2011). 
       These benefits are not only limited to the producers and 
sellers but customers are also achieving some valuable benefits 
like they are experiencing decrease and search cost moreover 
they have also gained the access to more variety of products, 
through the use of E-Commerce. Moreover there are some other 
benefits of E-Commerce to companies are also decreasing the 
impact of distance from their business by increasing the ease of 
cross border transactions. But the introduction of M-Commerce 
expanded the boundaries of innovation even further. (Omonedo 
& Bocij, 2014) 
 
 

IV. CONVENIENCE 
       As through E-Commerce we might conduct business by 
decreasing the impact of geographical boundaries, but by the 
introduction of M-Commerce we might conduct business from 
anywhere at any time according to our preference. That means 
we can conduct these transactions even when are on the move. In 
addition to this M-Commerce is also providing us the advantage 
of direct connection with the current and potential customers and 
also enable companies to deal effectively with the requirements 
and taste of specific groups and cultures. (Tiwari. & Buse, 2007) 
By using all these liberties companies are able to send their 
messages to their target markets based upon their position. 
(Omonedo & Bocij, 2014) 
       As the users of mobile phones have the leverage to be 
connected with internet anytime and therefore through the use of 
M-Commerce companies have the opportunity to send their 

message to the potential and existing customer in the real time. 
The reason of enhancement of this feature through the use of M-
Commerce is that location based information tends to became 
more emphatic and result oriented for the company. Say for 
example a hungry customers who received promotional coupon 
will passing through the fast food restaurant is treated as the 
more perspective customer to visit the restaurant as compared to 
the hungry one who received the promotional coupon, through 
computer situated in office. (Omonedo & Bocij, 2014) 
       Use of Latest Technology: While considering technological 
benefit of M-Commerce, then one of the most considerable 
advantages of M-Commerce over E-Commerce is the 
implementation of Near Field Communication (NFC). Through 
this technology telecom companies are able to interlink Rapid 
Frequency Identification (RFID) with mobile phones (Ondrus.  
& Pigneur., 2007) and via help of this integration customer now 
became able to pay through their cellular phones. While use of 
RFID technology also helps us in gaining convenient information 
by making closer contact of poster and their cell phone and these 
methods of making transaction and obtaining information is 
better than the E-Commerce. (Omonedo & Bocij, 2014) 
       Limitations of M-Commerce: Through the review of 
literature up till now, one might easily believe that M-Commerce 
is more advantageous than E-Commerce.  But we all are aware of 
the fact that all the technologies have their own limitations, 
similarly E-Commerce and M-Commerce have their own 
limitations. But the point which makes this more interesting is 
that it is not only the M-Commerce which can deals with the 
limitations of E-Commerce, but E-Commerce is also capable of 
dealing with the limitations of M-Commerce. The smaller size of 
screen of mobile phone and type of display in most of the mobile 
phones is one of the hurdle and limitation of M-Commerce 
(Clarke III., 1997) 
       As in cell phone size of screen limits the display of 
information because of its shorter size in comparison to the 
screen of desktop computers and laptops which permits larger 
size of information to be displayed. and due to this size of 
display of information as well as chances of exposure to 
advertisements also decreased as compared to the user of laptops 
or desktop computers . (Omonedo & Bocij, 2014) 
       Security a Common Disadvantage of E-Commerce & M-
Commerce : There are some factors which are treated as 
common disadvantage or limitation of E-Commerce and M-
Commerce among them most common one is security which 
harms the growth of E-Commerce (Vatanasakdakul., Tibben., 
& Cooper, 2004 & Lawrence. & Tar., 2010) as well as M-
Commerce. (Ayo., Uyinomen., Fatundimu & Adebiyi, 2007 & 
Jianping, 2011) which makes this evident that E-Commerce as 
well as M-Commerce have some disadvantages therefore 
according to researcher their comparison must conducted on 
some specific bases like on preference of technology in 
developing and develop countries, rather than the general 
comparison of technologies and their edge over each other. 
Therefore in order to increase knowledge of our readers let us 
take the example of those countries which are in their developing 
phase. (Omonedo & Bocij, 2014) 
       Factors responsible for preference of M-Commerce over 
E-Commerce in Developing Countries: According to research 
under these locations M-Commerce found to be a type of virtual 
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Commerce which can be accessed more easily rather than E-
Commerce because of high cost associated with computers 
(Kshetri, 2007) and lack of electricity. (Lawrence. & Tar., 
2010) indeed power supply is one of the most critical issue which 
affect E-Commerce, as for conducting transaction we must 
connect our computers to power source (Omonedo & Bocij, 
2014) which is treated as the scarce resource in the developing 
countries. (Lawrence. & Tar., 2010) 
       Therefore M-Commerce got preference in this regards as the 
users of M-Commerce can conduct any type of transaction by 
simple use of their mobile phones and the issue of power supply 
will be resolved by the extended recharge time of mobile phones.  
(Omonedo & Bocij, 2014) 
       In the paragraph given above we tried to provide various 
similarities & distinction between E-Commerce and M-
Commerce based on prior research work conducted in this 
regards. While presenting distinctions between E-Commerce & 
M-Commerce some of the authors pointed the d the connectivity 
while in motion. But according to the research conducted in the 
year 2014 these methods of differentiation are not sufficient to 
provide dichotomy between E-Commerce and M-Commerce. 
That means if we restrict the scope of M-Commerce to cellular 
which have the ability to gain access to internet connections then 
we are trying to exclude the use of tablets and laptops from the 
definition of M-Commerce. (Omonedo & Bocij, 2014) 
       But according to the research conducted in the year there are 
to more key features of M-Commerce in addition to mobility of 
the device and these features are comfort of use and spontaneity 
in the delivery of message (38th Reference) While according to 
some other researchers other then these three features some other 
features are also are the part of M-Commerce, as for example, 
availability of service at remote locations, customization of 
messages and offerings as per the requirement of the user, on 
spot recognition of user and an easy method for analyzing the 
authenticity of user. (Tiwari. & Buse, 2007) 
       But some of these addition features of M-Commerce are also 
featured in the use of E-Commerce but with some variations in 
the applications. As for instance online shopping through laptop 
might looks more comfortable to consumer as compared to going 
for shopping physically. But if the consumer being able to shop 
online while relaxing at park, then it might produce more 
comfortable picture to consumer as compared to the E-
Commerce. Similarly use of targeted advertisements is the 
feature which is attributed in E-Commerce as well as M-
Commerce but as we discussed earlier the behavior of 
perspective customer while passing through the restaurant will be 
more focused towards purchase as compared to the one who is 
working in office. (Omonedo & Bocij, 2014) 
       But as these features are part of E-Commerce as well as M-
Commerce therefore researchers are stick with the point that 
main features of M-Commerce are mobility, availability of 
service at remote locations, comfort of use and spontaneity in the 
delivery of message. That means that devices which are portable 
in nature say for example Tablet, Fablet, Laptops etc and able to 
connect with wireless network say for example Wi-Fi, 
Telecommunication network, internet and intranet etc are the 
means through which users can access M-Commerce. (Omonedo 
& Bocij, 2014) 

       In fact the phone which does not have any connection with 
the network but able to conduct transactions also falls under the 
category of M-Commerce. This provides us the clear difference 
among all devices which are related with the use of E-Commerce 
and M-Commerce say for instance any device which is able to 
perform commercial transactions in stationary condition 
represents the medium of E-Commerce. This means factors given 
above as the major difference of E-Commerce and M-Commerce 
like Mobility of the device, Comfort of use and Spontaneity in 
the delivery of message are the main source if we want to 
analyze the difference between these two types of virtual 
commerce as there is hardly any overlap associate with these 
features in both the forms of virtual commerce as these three 
features makes M-Commerce available each and everywhere at 
any instant of time. (Buellingen, , & Woerter, 2004 & 
Omonedo & Bocij, 2014) 
       As mentioned above personalization is one of the most 
important variable which is also a one of the most important 
source of differentiation between E-Commerce and M-
Commerce and hence it is also proved by the review of prior 
research work that personalization can be specially helpful for 
the organization in developing effective customer relations. 
(Mohib Ullah & Khan, 2012)  
       Say for instant company must take into account information 
available to them as a result of the effective use of technique 
known as data mining and with the help of this achieved 
information they will be able to create a) Personalized services 
for their customers, b) Increase level of customer’s satisfaction 
through advising and c) develop those programs which are able 
to develop customers loyalty in the long run. (Mohib Ullah & 
Khan, 2012)  
       While in addition to these benefits personalization is also 
beneficial for the customers of M-Commerce as it helps them in 
developing “Intelligent” decision system on the basis of 
information available to them. While on the other hand use of 
this type of virtual commerce technique is also in the benefit of 
the society as it enable businesses not to only connect with their 
customers but also with the other businesses. (Varshney, 2001)  
       Other opportunities which are available for M-Commerce 
and its prospects includes the use of Multimedia message 
through the use of which customer will achieve information in 
form of effective package of audio and video information 
(Leung, Chan & Chan, 2003) While the other advantage of M-
Commerce is the transformation of physical office s into virtual 
offices and through the use of this organization can permit 
employees to work from remote locations at any time of the day. 
(Varsheny, 2001) While bidding is also made easy by the 
introduction of M-Commerce and its users are able to do perform 
bidding related tasks remotely and wirelessly. (Varsheny, 2003)  
 

V. METHODOLOGY 
       This is a type of Descriptive Research as it is based upon 
significant amount of literature the study setting for this purpose 
was No-Contrived as for this purpose we approaches customers 
as well as employees of E-Commerce organizations in their 
natural work setting and ask t hem to fill out questionnaires. 
Moreover the time horizon in this case was Cross sectional as 
data is collected and analyzed once and there will be no 
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statistical testing on this data again. Researcher interference was 
minimal in nature and the type of research technique we used is 
Quantitative Technique. While the a sampling frame for this 
research was all the customers and employees of M-Commerce 
organization but for the ease of data collection and compilation 
we have selected all the customer s of M-Commerce living in 
reputed and well developed areas of Karachi city as our observed 
population, while frame of sampling for this research is all the 
customers of M-Commerce organizations lives in Defence, 
Fedral B Area, Gulshan e Iqbal, Muhammad Ali Society and 
North Nazimabad. While in order to obtain data we used 

Convenience Sampling which is a popular method of Non 
Probability sampling of research and the sample size for this 
descriptive research was 456.   
 
Statistical Testing:  
       In order to check the result of our quantitative research we 
have implemented Chi-square and Regression in order to have 
the detailed analysis of the factors which having an impact on the 
level of preference of M-Commerce. 
 

 
Effect of Gender on the preference of M-Commerce over E-Commerce: 

Chi-Square Tests 

 

Value df 
Asymp. Sig. (2-
sided) 

Exact Sig. (2-
sided) 

Exact Sig. (1-
sided) 

Pearson Chi-Square 2.713a 1 .100   

Continuity Correctionb 2.413 1 .120   

Likelihood Ratio 2.721 1 .099   

Fisher's Exact Test    .111 .060 

Linear-by-Linear Association 2.707 1 .100   

N of Valid Cases 491     

 
Effect of Living Area on M-Commerce over E-Commerce: 

Chi-Square Tests 

 

Value df 
Asymp. Sig. (2-
sided) 

Pearson Chi-Square 188.834a 4 .000 

Likelihood Ratio 235.784 4 .000 

Linear-by-Linear 
Association 

93.997 1 .000 

N of Valid Cases 491   

 
Model Summary 

Model R R Square 
Adjusted R 
Square 

Std. Error of the 
Estimate 

1 .864a .672 .678 .28341 
 

Coefficientsa 

Model 

Un-standardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 228.150 73.944  3.085 .002 
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Comfort 18.826 9.458 .288 1.991 .048 

Mobility -.394 .229 -.327 -1.719 .088 

Spontaneity  3.065 .735 .343 4.172 .000 
 
 

VI. ANALYSIS OF STATISTICAL TOOLS 
       After the analysis of implemented statistical tools it has been 
concluded by us: 
       That the M-Commerce is certainly a technology preferred in 
Karachi. But there is Difference in the rate of adoption of M-
Commerce with respect to genders and different living areas of 
the city. city and among the three factors that are the point of 
difference of M-Commerce over E-Commerce two of the factors 
i.e. Comfort and Spontaneity  have the significant impact on the 
preference of M-Commerce while the remaining one does not 
have the significant impact on the preference of M-Commerce.   
Conclusion: At the compilation of work through selecting the 
important variables from literature review and by implementing 
statistical tools on these selected variables we became able to 
conclude that the factors which are indicated as the point of 
difference are creating impact on the level of preference of M-
Commerce in Karachi city too that means the qualitative research 
conducted by Omonedo & Bocij, in the year 2014 has also an 
impact on the developing countries of South East Asia and 
further up gradation in the work will surely provide us the 
reference for working more emphatically on the betterment of 
technology and enhancement of revenue stream by linking M-
Commerce with the needs of the customers of the developing 
countries  
       Research Areas for Further Research: We after 
conducting through research on the topic recommended that in 
future researchers must try to explore the effect of various cities 
on the preference of M-Commerce and its driving factors. 
Further more research might also be done on the preference of 
various categories of students in order to check their level of 
preference.  
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Abstract- In this research study we reported the results of a 
comparative analysis among men and women on the employee 
factors influencing the evaluation performance appraisal system 
using multiple regression analysis with reference to Agriculture 
Research Institutes employees in Hyderabad Metro, India. The 
primary data collected from the performance appraisal forms of 
400 employees working in the agriculture research institutes in 
and around Hyderabad, India consisting of from 300 men and 
100 women employees. The seven independent factors Job 
Knowledge, Skill Level, Job Execution, Initiative, Client 
Orientation, Team Work, Compliance to Policies and Practices, 
and one dependent factor, the outcome of the Performance 
Appraisal System (PAS) the Rating measured. The descriptive 
analysis, correlation techniques and parametric statistics like t-
test and multiple regression analysis carried out to arrive at the 
conclusions. To measure the reliability of the scale used for this 
study, and internal consistencies of the instrument, the reliability 
statistics Cronbach’s alpha (C-Alpha) was estimated. The overall 
C-Alpha value for men measured at 0.91 and 0.94 for women, 
and the C-Alpha values for all the factors ranged 0.84 to 0.85 for 
men and 0.79 to 0.90 for women. The overall Spearman Brown 
Split-half reliability measured at 0.88 and 0.86 for men and 
women respectively. The multiple regression analysis reveal 85% 
and 86% variance observed for women and men respectively in 
this model. We observed statistically significant differences 
among the factors influencing the outcome of Performance 
Appraisal Rating among men and women and there some 
common factors Job Skill, Job Execution and Team work having 
statistically significant influence the outcome of performance 
appraisal system outcome. 
 
Index Terms- Performance Appraisal, Cronbach Alpha, 
Spearman-Brown Reliability, Effectiveness, Regression 
 

I. INTRODUCTION 
erformance Appraisal is a formal system of review and 
evaluation of individual performance and peers review an 

individual’s performance on yearly basis. The Performance 
Appraisal System (PAS) – a common tool used to measure the 
actual performance in an organization, aligning the vision, 
mission and goals of with that of individual performance. Using 

PAS an employee’s performance is measured against factors 
such as job knowledge, Skill level, Job execution, Initiative, 
Client orientation, Team Work, quality and quantity of output, 
leadership qualities, and compliance to policies and practices 
including safety and environment, efficient handling of available 
resources, intuitiveness to take new assignments. The factors will 
vary from organization to organizations depending on its 
objectives, business strategies, and mission.  
        The performance management is an extensive, methodical, 
sequential and continuous process that involves performance 
mapping processes and sequences [1]. Performance measurement 
is the process an organization follows to objectively measure 
how well its stated objectives/mission or goals are being met. 
Organizations that emphasize accountability tend to use 
performance targets, but too much emphasis on "hard" targets 
can potentially have dysfunctional consequences. Organizations 
focus more on management improvement demonstrate steady 
improvements in performance. In most of the organizations 
across the globe an employee performance is measured on yearly 
basis. In general most of the organizations include the 
performance appraisal system under Performance Management 
system, where supervisor/subordinate interview with a standard 
performance appraisal form with the factors to be appraised or 
listed in the form [2]. The performance management provides 
more opportunities for individuals to discuss their work with 
their managers in an attractive atmosphere[3]. Performance 
Appraisal system is a continuous process and a natural aspect of 
management and assess performance by reference to agreed 
objectives. Performance management gives direction to the 
employees through guidance from management (Medlin 2013). 
The human resources managers believe that PAS is a good tool 
for performance improvement [4]. The performance appraisal 
system, if well designed and implemented it can benefit both the 
employees and the organizations[5]. DeNisis and Pritchard 
(2006) [6] aver that attitudes toward performance management 
affect the performance of employees in organisations. 
 
Use of Performance Appraisal System in Agricultural 
Research Institutes (ARIs) 
        The main objective of PAS in ARI is to improve employee 
and institutes performance. Though the PAS can some 
dissatisfaction over how the employee as appraised, still it can 

P 
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help to achieve institutes’ vision and mission. PAS one of the 
human resources valuable functional area which is helpful in 
correcting the deviations/errors in employee performance. At the 
Institute PAS being effectively used for Human Resource 
Planning In assessing a list of staff to be promoted, to identify 
the underperformed employees who need a corrective action. 
PAS also a useful tool for succession planning and provides a 
profile for the institutes strengths and weakness. The PAS 
evaluations ratings will be used for Recruitment and Selection at 
the next level. The ratings will provide a benchmarks for 
evaluating internal applicant responses obtained through 
interviews. The PAS will be used to identify the Training and 
Development needs of the institute by identifying the employee 
deficiencies in those factors that effect the outcome of the 
institute. The PAS system is helpful for career planning, 
compensation program, succession planning and human 
resources development. 
 

II. REVIEW OF LITERATURE 
        Performance appraisal is an unpleasant management 
practice. With so much controversy in it, appraisal is continually 
used in the public sector around the world as an instrument to 
oversee the performance of its personnel [7].   Researchers 
suggested to have an effective human resource system for 
organizations the use of an appraisal system which is reliable and 
accurate for employee assessment and organisational 
development [8]-[10].  From the results of the factors influencing 
the Employees’ service performance in Ministry of Education in 
Sultanate of Omani using Factor Analysis suggested that the 
training and performance appraisal have a significant influences 
on the employees’ Performance[11].  
        George Ndemo Ochoti et al. (2012) [12] studied the Factors 
Influencing Employee Performance Appraisal System: A Case of 
the Ministry of State for Provincial Administration & Internal 
Security, Kenya. Performance Appraisal system is a good tool 
for human resource management and performance improvement 
[4]. Involving the employees to understand organizational goals, 
what is expected of them and what they will expect for achieving 
their performance goal will help in organizational development 
[13]. PAS should also link individual performance with reward 
management [14]. Linking performance with reward increases 
the levels of performances and should be used in both public and 
private sectors [15]  
        Feedback is an important factor of PAS and the rates should 
be given feedback on their competence and overall progress [16]. 
The 360 degree feedback method can be utilized by 
organizations as this method combines evaluations from various 
sources into over all appraisal [17]. Performance ratings are 
based on rater evaluations which are subject to human 
judgements and biasedness. Personal factors and prejudices are 
like to influence ratings [18]. The interpersonal factors are 
important to the PAS as they influence the outcome of the 
interactions [19] (Greenberg (1993). The employee attitude 
toward the system is strongly linked to satisfaction with the 
system. The perceptions of fairness of the system are an 
important aspect that contributes to its effectiveness [20]. 
Understanding the employee’s attitude and behaviour about the 

PAS in organizations is important as they are key to determine 
the effectiveness [21]. Zakaria et al. (2012) [22] reported that 
(HRM practices can develop the performance of an organisation 
by contributing to employee satisfaction. The performance 
appraisal is arguably one of the more critical factor in terms of 
organisation performance and appears to be an indispensable part 
of any HRM system when compared among the HR practices 
studied [23]. 
        Yee and Chen 2009 [24] applied fuzzy set theory in the 
multi-criteria performance appraisal system and developed a 
performance appraisal system utilizing the performance appraisal 
criteria from an Information and Communication Technology 
based company in Malaysia. This system uses multifactorial 
evaluation model in assisting high-level management and 
following a systemic approach for assessing the employee 
performance.  
 

III. OBJECTIVES AND HYPOTHESES 
        The objective of the study is to present the main factors 
influence the PAS system in the agriculture sector institute 
employees;  
 

• To identify the factorsthat influence PAS at the 
workplace of Agriculture research institutes in 
Hyderabad, India 

• To identify whether there are any significant mean 
differences in the above said factors in influencing the 
PAS among men and women 

Research question 
 

1. Does Performance Appraisal System process influence 
the organizational performance and effectiveness 

2. Does the seven independent factors – Job knowledge, 
Skill level, Job execution, Initiative, Client Orientation, 
Team Work, Compliance to Policies and Practices one 
dependent factor outcome of the PAS Rating influence 
the PAS? 

 

IV. HYPOTHESES 
        Based on the identified problem, research question and the 
objectives the following hypotheses were formed: 
        H0: There are no statistically significant differences among 
seven independent factorsthat influence the PAS 
        H1: There are statistically significant differences among the 
factors that influence the PAS among men and women  
 

V. RESEARCH METHODOLOGY 
5.1. Conceptual Framework 
        The proposed framework was adopted based on the past 
research[12]. The factors under the study have been represented 
diagrammatically to show the relationship between independent 
factors and dependent factors (Figure 1). 
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Figure 1. Conceptual Framework 

 
5.2. Data Collection  
        Sample Size: A sample size of 400 employees selected using 
simple random sampling without replacement, where each 
number of the subset has an equal probability of being chosen, 
and the demography of sample indicated the following tables. 
 
Table 1. Demography of the research Sample. 
Gender Frequency Percent 
Men 300 75 
Age: 
20-29 
30-34 
35-39 
>40 

 
75 
90 
66 
69 

 
25 
30 
22 
23 

Women 100 25 
Age: 
20-29 
30-34 
35-39 
>40 

 
25 
30 
22 
23 

 
25 
30 
22 
23 

Total 400 100 
Source: Primary data 
 
5.3 Research Instrument 
        The research instrument used for the study is a standardized, 
structured undisguised performance appraisal form —a main 
source for the primary data collection. Secondary data was 
collected from other sources like published books, websites and 
records pertaining to the topic. The instrument was divided into 2 
sections. In the Section I, background information/personal such 
as employee name, designation, institute, program, date of 
joining and other details of the employee were readily available 
(pre-filled). The Section II of the instrument, the appraisal 
section where seven factors – the  factors Job knowledge, Skill 
level, Job execution, Initiative, Client Orientation, Team Work, 
Compliance to Policies and Practices one dependent factor 

outcome of the Performance Appraisal System (PAS) the Rating 
was used to find out the PAS performance levels of the 
employees and impact of the PAS.  

5.4. Data Analysis 
5.4.1. Methods of Data Analysis 

        In our research study we used statistical techniques to 
analyse the data for drawing inductive inferences from our 
research data. The descriptive statistics used to summarise the 
data, and to investigate the survey questionnaire, formulating the 
hypotheses and the inferential statistics were employed. To 
measure the central tendency such as means, variance and 
standard deviation, we used the dispersion methods. 

5.4.2. Reliability test of the instrument 
        To measure the internal consistency, reliability of our 
research instrument, and to maintain similar and consistent 
results for different items with the same research instrument, we 
used the reliability methods Cronbach’s alpha. The Cronbach 
alpha is an index of reliability that may be thought of as the mean 
of all possible split-half co-efficient corrected by Spearman-
Brown formula [25] and subsequently elaborated by others 
[26],[27]The estimated values of the Cronbach’s alpha are 
indicated in Table 3. The Statistical Analytical System (SAS) 
was used to measure the central tendency, measures of 
variability, reliability statistics, correlations, parametric tests and 
to predict the dependent factor PMS based on independent 
factors multiple regression analysis carried out [28]. 
        Formula for Cronbach’s Alpha (|C-alpha can vary between 
0.00 and 1.00) 

𝑟𝑟Rα�
𝑁𝑁

𝑁𝑁−1
� �1 −

𝛴𝛴𝛴𝛴𝑗𝑗
2

𝛴𝛴2 � 

 Where rα is coefficient alpha; N is the no of items; 
𝛴𝛴2variance of items 

 𝛴𝛴𝛴𝛴𝑗𝑗2is Rsum of variances of all items and 𝛴𝛴𝑗𝑗2is Rthe 
variance of the total test scores 
        The outcome of the PAS Rating was measured using a 
Likert-type scale with items 1-5 was used (where 
1=Unsatisfactory, 2=Satisfactory, 3=Good, 4=Excellent and 5 

Dependent Factor 
 

Final Rating of  
Performance AppraisalSystem 

 

Independent Factors 
 
Job knowledge 

Skill level,  

Job execution 

Initiative 

Client Orientation 

Team Work 

Compliance to Policies and  
Practices 
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=Outstanding) in this study.  The reliability statistic Cronbach’s 
alpha coefficient value (C-alpha) was calculated to test the 
internal consistency of the instrument, by determining how all 
items in the instrument related to the total instrument [29]. This 
instrument was tested with the data of 50 employees and using 
SAS the Cronbach alpha static was measured at 0.78, suggesting 

a strong internal consistency. Three months later, keying data for 
all the 400 employees the overall C-alpha measured at 0.91 for 
men and 0.94 women and it ranged from .0.84 and 0.85 for men 
and between 0.79 and 0.90 men women for the 7 independent 
and one independent factors (Table 2). 

 
Table 2. Cronbach’s alpha values for factors used in this study 
Sl. No Factor Cronbach’s alpha 
  Men Women 
 Overall  0.91 0.94 
1 Job knowledge 0.84 0.88 
2 Skill level 0.84 0.90 
3 Job Execution 0.85 0.84 
4 Initiative 0.85 0.79 
5 Client Orientation 0.84 0.86 
6 Cooperation and ability to  

work in teams 
0.84 0.86 

7 Compliance to policies and 
practices including safety  
and environment 

0.84 0.88 

8 Final Rating 0.85 0.89 
Overall: 
Spearman-Brown Split-half statistic: 0.88; 0.86 
Spearman-Brown Prophecy: 0.90; 0.92 

 
        The second reliability method Split-half reliability in which 
scores from the two halves of a test (e.g. even items versus odd 
items) are correlated with one another and the correlation is then 
adjusted for test length. The Spearman-Brown’s formula is 
employed enabling correlation as if each part were full length the 
value is measured 0.88 and 0.86 for men and women us and the 
Spearman Brown Prophecy was measured at 0.90 and 0.92 for 
men and women respectively (Table 2). 
        R = (2rhh)/(1+rhh) where rhh is the correlation between two 
halves. 

VI. RESULTS  
        The general objective of this research was to assess and 
compare the independent variables Job Knowledge, Skill Level, 
Job Execution, Initiative, Team Work, Client Orientation and 

Compliance to Policies effect on dependent variable final Rating 
on men and women, the data gathered from the performance 
appraisal forms of the employees was analysed. The calculated 
Mean, Standard Deviation and Standard Error Values for men 
and women, for the primary data collected from the respondents 
(n=300, men and n=100, women) are presented in the Table 3. 
The estimate overall SE of 0.05 and 0.07 for men and women is 
relatively small, indicating that the means are relatively close to 
the true mean of the overall population. 

 
Table 3. Mean, Standard Deviation and Standard Error of Mean of the primary data 
of independent and dependent factors (Men and Women) 
Factor Mean SD SE 
Job knowledge 
Men 
Women 

 
3.99 
3.87 

 
0.84 
0.76 

 
0.05 
0.07 

Skill level 
Men 
Women 

 
3.90 
3.900 

 
0.89 
0.71 

 
0.05 
0.07 

Job Execution 
Men 
Women 

 
4.07 
3.93 

 
0.85 
0.84 

 
0.05 
0.08 

Initiative 
Men 
Women 

 
3.78 
3.73 

 
0.86 
0.95 

 
0.04 
0.09 

Client Orientation    
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Men 
Women 

3.76 
3.76 

0.86 
0.82 

0.04 
0.08 

Cooperation and ability to work in teams 
Men 
Women 

 
4.02 
3.91 

 
0.86 
0.80 

 
0.04 
0.08 

Compliance to policies and practices including 
safety and environment 
Men 
Women 

 
 
3.98 
3.81 

 
 
0.81 
0.77 

 
 
0.04 
0.07 

Final Rating 
Men 
Women 

 
3.90 
3.79 

 
0.88 
0.74 

 
0.05 
0.07 

Overall 
Men 
Women 

 
3.82 
3.81 

 
8.79 
0.73 

 
0.05 
0.07 

 
        6.1 Results from Correlation studies: The correlation 
analysis was carried out to measure the relationships between the 
variables (Table 4) and (Table 5). All the seven factors positively 
correlated with the rating (r=0.69, 0.71, 0.66, 0.53, 0.62 and 0.61, 

two-tailed, p <0.01) for women employees and (r=0.65, 0.74, 
0.67, 0.62, 0.60, and 0.65, two-tailed, p <0.01) for men. Overall 
the correlations are medium and with the available data we 
cannot conclude the nature of differences among the variables.  

 
Table 4: Correlation among the study variables Female  
 Job 

Knowledge 
Job 
Skill 

Job 
Execution 

Initiative Client 
Orien- 
Tation 

Tem 
Work 

Compliance 
To Policies 

Rating 
(Final) 

Job 
Knowledge 

1        

Job Skill .674** 1       
Job Execution .599** .567** 1      
Initiative .634** .593** .668** 1     
Client 
Orientation 

.420** .449** .605** .591** 1    

Team Work .558** .519** .496** .601** .550** 1   
Compliance 
to Policies 

.540** .521** .582** .533** .485** .555*
* 

1  

Rating (Final) .738** .694** .718** .662** .531** .627*
* 

.615** 1 

Pearson Correlation **Correlation is significant at prob. < 0.01;  Source: Primary Data  
 
 

Table 5: Correlation among the study variables Male  
 Job 

Knowledge 
Job 
Skill 

Job 
Execution 

Initiative Client 
Orien- 
Tation 

Tem 
Work 

Complianc
e 
To Policies 

Rating 
(Final) 

Job 
Knowledge 

1        

Job Skill .697** 1       
Job Execution .519** .501** 1      
Initiative .577** .488** .647** 1     
Client 
Orientation 

.591** .555** .590** .552** 1    

Team Work .344** .373** .526** .460** .559** 1   
Compliance 
to Policies 

.424** .411** .534** .492** .512** .513** 1  

Rating (Final) .612** .654** .741** .679** .628** .605** .653** 1 
Pearson Correlation **Correlation is significant at prob. < 0.01;  Source: Primary Data  
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1.2 Results from the Multiple regression analysis 
        We carried out the multiple regression analysis to predict 
the value of a dependent variable outcome, Performance based 
on the value of six independent variables, and to measure the 
cause and effect relationship between independent and dependent 
variables (Table 6). With the p-value of zero to four decimal 

places, the model is statistically significant. The R-squared is 
0.850 for women and 0.869 for men meaning that approximately 
85%  and 86.9% of the variability of performance are explained 
for women and men respectively, accompanied for by the 
independent variables in the model and, even after taking into 
account the number of predictor variables in the model.  

 
Table 6. Multiple |Regression analysis (R square data) for Women and Men 
Model R R Square Adjusted R 

Square 
SE of the 
Estimate 

1 Women .0850a 0.723 0.702 0.405 
Men .0868a 0.753 0.747 0.445 
a. Predictors: (Constant), Policies, Job Skill, Team Work, Initiative, Client Orientation, 
Job Execution, Job Knowledge 

 
From the ANOVA Table 7 it was observed that there are 
statistically significant differences in among the factors effecting 
the outcome of the performance, the dependent variable Rating. 
Therefore we rejected the null hypothesis and accept the alternate 
hypothesis H1: There are statistically significant differences 

among the factors that influence the PAS among men and 
women.Therefore we proceed to find out the effect of each 
independent variable that impact the outcome of the PAS, the 
final Rating. With the p-value of zero to four decimal places, the 
model is statistically significant. (Table 7). 

 
Table 7. Multiple regression analysis (Analysis of variance-ANOVAa) 

Model Sum of Squares df 
 

Mean Square F Sig. 

Women 
Regression 39.471 7 5.639 34.312 .000b 
Residual 15.119 92 0.164     
Total 54.590 399       
Men 
 176.409 7 25.201 127.341 .000b 
 57.788 292 0.198     
 234.197 299       
      
Dependent Variable: Rating 
b. Predictors: (Constant), Policies, Job Skill, Team Work, Initiative, Client Orientation, Job Execution, Job 
Knowledge 

 
        From the Table 8in case of Men, one can observe that the 
independent variable Job Skill, Job Execution, Initiative, Team 
Work and Compliances to Policies are significantly impacting 
the outcome of the PAS i.e. rating, Whereas in case of women 
Job Knowledge, Job Skill, Job Execution and Team work arte the 
independent factors significantly contributing to the outcome of 
PAS i.e. rating.The coefficients of each variable indicates the 
amount of change one could expect in Final Rating given a one-
unit change in the value of that variable, given that all other 
variables in the model are held constant. If we consider for 
Women, the independent variable Job Skill, we would expect an 
increase of 0.245 in the Final Rating score for every one unit 
increase, in Job Skill assuming that all other variables in the 
model are held constant and in case of women the increase was 
0.207. To compare the strength among the coefficients the 
standardized beta coefficient values computed (Table 8).  The 
Job Execution has highest standardized ß value (0.285) for both 
men and women, whereas Client-orientation is lower for both 
men and women (ß = 0.004). There are some statistically 
significant difference in ß values for the factors for job skills, job 

knowledge and compliance to policies and procedures. 
Considering the beta value of Job Execution for both Men and 
Women employees one standard deviation increase in Job 
Execution leads to 0.285standard deviation increase in 
predictedfinal rating, with the other variables held constant. In 
the same way one standard deviation increase Team work for 
both men and women and when both work as a cohesive team 
leads to 0.158 standard deviation increase in final rating for 
Women and 0.156 with other variables in the model held 
constant, and so on. From the values of the estimated regression 
coefficients the sample regression equation can be written as: 
For Men 
Y=-0.6879+0.051JobKnowledge+0.245JobSkill-
0.295JobExecution+0.170Initiative-
0.004ClientOrientation+0.162Teamwork

+0.233CompliancetoPolicies 
 
For Women 
Y=-0.6879+0.267JobKnowledge+0.207JobSkill-
0.251JobExecution+0.029Initiative-0.004ClientOrientation+0.144Teamwork 
+0.086CompliancetoPolicies 
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Table 8. Results from Regression Analysis (Coefficientsa) 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 
Men 
Constant -0.689 0.161   -4.290 0.000 
Job Knowledge 0.051 0.048 0.049 1.077 0.282 
Job Skill 0.245 0.042 0.248 5.840 0.000 
Job Execution 0.295 0.045 0.285 6.608 0.000 
Initiative 0.170 0.043 0.165 3.928 0.000 
Client Orientation 0.004 0.044 0.004 0.096 0.923 
Team Work 0.162 0.039 0.158 4.143 0.000 
Compliances to 
 Policies 

0.233 0.041 0.214 5.690 0.000 

Women 
Constant -0.053 0.269   -0.196 0.845 
Job Knowledge 0.267 0.083 0.273 3.214 0.002 
Job Skill 0.207 0.084 0.196 2.457 0.016 
Job Execution 0.251 0.075 0.285 3.336 0.001 
Initiative 0.029 0.068 0.038 0.430 0.668 
Client Orientation 0.004 0.069 0.004 0.057 0.955 
Team Work 0.144 0.071 0.156 2.016 0.047 
Compliances to 
 Policies 

0.086 0.072 0.090 1.203 0.232 

a. Dependent Variable: Rating 
 
        The multiple regression analysis also carried out on overall 
Performance Appraisal system and its effect on overall Rating 
and the results are presented in Table 9. The parameter estimates 
from the regression analysis and from the standardized beta 
values 0.846 for women and 0.866 for men indicates that an 

overall increase one standard deviation independent factors of 
0.846 and 0.866standard deviations increase in final rating for 
both Women and Men indicating a positive impact of employee 
performance.  

 
Table 9. Parameter estimates from the regression analysis: Overall Appraisal vs Final Rating 
Factor 
 

Label Parameter 
Estimate 

Standard 
Error 

T value  Pr > |t| Standardized Estimate 

Women 
Rating Constant -0.444 0.138 -3.215 <.0001 0 
Overall PAS 1.105 0.035 31.710 <.0001 0.846 
Men 
Rating Constant -0.432 0.128 -3.015 <.0001 0 
Overall PAS 1.234 0.039 32.732 <.0001 0.866 

 
        
        Therefore based on the results we reject the H0: There are 
no statistically significant differences among seven independent 
factors that influence the PAS and accept the alternate hypothesis 
H1: There are statistically significant differences among the 
factors that influence the PAS among men and women  
 

VII. DISCUSSION AND CONCLUSIONS 
        The main reason for conducting this study is that authors 
have not able find sufficient literature on evaluating PAS using 
multiple regression analysis for agricultural research sector 
comparing both women performances.  We made an attempt to 
assess the PAS using multiple regression model including 
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sufficient information address an overall evaluation of the model, 
statistical test of individual factors and assessment of 
standardized beta values for the factors of the performance 
appraisal system, and its influence on PAS. This model adequacy 
is justified by multiple indicators, including an overall test of all 
parameters, the statistical significance of each predictor, etc. We 
have carried out the reliability tests for all the dependent and 
independent factors and the reliability statistics C-alpha, Split-
Half reliability and Spearman Prophecy suggests the internal 
consistency of the instrument the performance appraisal form. 
        The results of this study are in line with the studies 
conducted by the several authors using multiple regression 
analysis [12], [30-31]. The major limitation of the study is Rating 
biasedness by the evaluator/peer. The authors have no idea 
whether the one-to-one interview has been happened when 
appraising the employee. We also covered the study appraising 
separately for gender-related parity. The authors recommend the 
employee performance appraisal should is not the silver bullet to 
measure the outcome of the appraisal. Some jobs are easy as the 
decisions are already programmed to carry and some jobs 
involve carrying out the non-programmed decisions and the 
success of the job depend on the acumen and experience of the 
employee who is carrying the out job. The authors suggest while 
appraising an employee the peer/supervisor should consider the 
intricacies and complexities involved in the assignment/job. 
        To conclude, we have observed more or less similar 
performance by both women and men however only they differ 
in some factors that influence the outcome of PAS.  
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Abstract- This study aimed to determine the level of 
extracurricular engagement of the 295 students of Fort San Pedro 
National High School, Iloilo City, Philippines during the school 
year 2012-2013 when the respondents are taken as a whole and 
when they are classified accordingly to sex, age, year level and 
parental support. Researcher-made questionnaire was used to 
gather data. Frequency count, percentage, mean andstandard 
deviation were used to analyze the data. The findings of the study 
revealed that students of Fort San Pedro National High School 
are “low” in extracurricular engagement in school. There is no 
significant difference in the level of extracurricular engagement 
of the students when they are classified according to sex, age, 
year level and parental support. 
 
Index Terms- extra-curricular engagement, high school students, 
Philippines 
 

I. INTRODUCTION 
xtracurricular activities are found in all levels of our schools 
in many different forms. They can be sports, clubs, debate, 

drama, school publications, student council, and other social 
events. A student’s future can be determined in the things that 
they do in the hours after school and before their parents get 
home (Massoni, 2011). 
        Music, parental involvement, sports—all of these have an 
influence on how children perform academically. The way 
children choose to spend their free time can affect their school 
performance; it is not simply traditional in-class instruction that 
impacts academic achievement. “A study by the U. S. 
Department of Education revealed that students who participate 
in co-curricular activities are three times more likely to have a 
grade point average of 3.0 or better” than students who do not 
participate in co-curricular activities (Stephens &Schaben, 2002, 
para. 4 as cited by Fujita, n.d.). In addition to co-curricular or 
extracurricular activities, “analyses revealed that regardless of 
students’ background and prior achievement, various parenting, 
volunteering, and home learning activities positively influenced 
student grades” (Simon, 2001, para. 1). Numerous studies have 
examined the factors influencing students’ academic 
achievement, and many activities were found to have a 
significant influence (Fujita, n.d) . 
        Participation in extracurricular activities has surfaced as an 
important context for adolescent development and may be a 
fruitful avenue for fostering future attitudes, a concept shown to 
predict adolescent behaviors. In this study of youthfrom Trinidad 
and Tobago, we examined gender differences in activity 
participation and perceived life chances in 1,385adolescents 

(59% male). Trinidadian adolescents were highly active, on 
average, participating in three activities. Moremales were 
involved in athletic and organized groups, whereas more females 
participated in artistic and religious activities.Artistic and athletic 
activity participation predicted positive perceived life chances, 
even after controlling for academicachievement. Artistic 
activities were especially beneficial for predicting future attitudes 
for males compared to females (Worrell and Mello,2008). 
        However, regardless of variables such as age, gender and 
parental support, students who have just graduatedalso have 
difficulty in dealing with extracurricular activities which are part 
of their social environment in an academic community. Cabales( 
2016) concluded in her study that First year Bachelor of Science 
in  Food Technology and Entrepreneurship students had both the 
highest percentage in terms of physical and social/interactive 
environment difficulty. 
 

II. RESEARCH ELABORATIONS 
        The participants of the study were 295 randomly selected 
students of Fort San Pedro National High School for school year 
2012-2013.  Personal profile of the students, and the 
extracurricular engagement scale was used in the gathering of 
data. Data was personally collected by the researcher.Statistical 
tools employed were mean and standard deviation. 
 

III. RESULTS OR FINDINGS 
        As an entire group, students have “Low” level (M = 142.77, 
SD = 39.56) of extracurricular engagement in school. In like 
manner, regardless of sex preferences, students have a “low” 
level of extracurricular engagement: males (M = 140.29, SD = 
43.31) and females (M = 144.36, SD = 37.07).As for age, those 
who are 12 – 14 years old (M = 146.59, SD 36.87); those who 
are 15 – 17 years old (M = 140.84, SD = 40.57); 18 – 20 years 
old (M = 146.07, SD 45.39); and those who are 21 years old and 
above (M = 121.50, SD = 2.12) have a “low” level of 
extracurricular engagement in school. 
        As for the year level, grade VII students have “low” level of 
extracurricular engagement” (M = 141.87, SD = 36.89); the same 
is the true to the third year students (M = 133.76, SD = 41.73); 
and fourth year students (M = 143.33, SD = 39.60); however, 
second year students turned out to have a “moderate” level of 
extracurricular engagement (M = 152. 57,SD = 37.19) in school. 
        As for parental support, students with high parental support 
have a “low” level (M = 144.42, SD = 38.63) of extracurricular 
engagement; same to those with moderate parental support (M = 

E 
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143, SD = 40.68); and those with low parental support (M = 
116.31, SD = 20.76).     
         There is no significant difference in the level of 
extracurricular engagement of students, t (294) = 0.743 with p = 
.389 when classified according to sex. This indicates that 
regardless of the sex of students, their level of extracurricular 
engagement remains the same. Further,  level of extra-curricular 
engagement vary significantly when classified as to year level, F 
(3, 291) = 3.248 with p= .022 but not with age, F (3, 291)= 0.657 
with p = .579, and parental support,  F (3, 291)= 2.015 2 with p = 
.112. 
 

IV. CONCLUSIONS 
  

1. The level of extracurricular engagement of thestudents 
of Fort San Pedro National High School is “low”. 
Students may not have engaged in extracurricular 
activities maybe because they lack interest on it.  

2. There is no significant difference in the level of extra-
curricular engagement of students of students when 
classified according to sex, age, and parental support. 
This may have been bought about by the similarities of 
students’ interest on the kind of extracurricular activities 
they wanted to involve in. Thus, students participated 
only, on activities that appealed to them. Moreover, a 
significant difference was noted when students are 

classified according to year level. It implies that 
students were able to afford the expenses allotted for the 
specific activities they participated in and that they have 
more time to practice and to have extra-curricular 
development. 
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Abstract- The study was conducted in all municipalities in the 
Second District of Capiz during the Second Semester 2008 to: 
describe the socio-economic characteristics of the 
respondents.The questionnaire was used as data gathering 
instrument which was composed of the personal profile of the 
respondents. The data were analyzed using frequency, 
percentages and mean Chi-square test was used to test the 
association between the dependent and independent variables and 
the results were interpreted at 5% level of significance. 
       Most of the women managers/executives were middle age, 
married, bachelor's degree holders, had a family size of 4-6 
members, government employment as their main source and 
farming as their secondary source of income earning a monthly 
income from all sources of PhP30,000-39,999, were members of 
some organizations, had been in the government service for 12 - 
25 years, occupying managerial positions with permanent status 
of appointment and attended many seminars/trainings. 
 
Index Terms- Socio-Economic Status, Women Managers, Local 
Government Units, Capiz, Philippines 
 

I. INTRODUCTION 
he empowerment of women is a function of social 
development, but it is best captured by indicators that 

measure women’s political participation, their role in economic 
decision-making and their share of earned income.  
Empowerment is also reflected in the legal framework pertaining 
to women’s rights as workers, citizens, and human beings, and in 
the capacity of women to organize and mobilize on their own 
behalf (Kwapong, 2005). 
       Consequently, women have significant roles in community 
leaders and control the resources in many mountain 
communities, while also helping to mountain and biodiversity. 
Women bring to environmental management for example in 
temperate and topical forests, women and men possess different 
knowledge bases about forest. However, the secondary status of 
women in many societies often restricts their access to, or 
ownership of forest. They are rarely trained as professional 
foresters, yet, increasingly rural populations are dominated by 
women heads of households. ( Martin-Brown, 2006). 
       More women are managers in businesses than ever before 
but only about five percent are chief executives of the world’s 
largest companies, according to a new report. The Dominican 
Republic is the country with the highest percentage (55.8 
percent) of women holding senior and middle-level managerial 

roles, while Jamaica tops the list of countries with the highest 
number of women managers overall (59.3 percent), followed by 
Colombia (53.1 percent), a report by the International Labour 
Organization (ILO) found (Caspani, 2015).  
  

II. RESEARCH ELABORATIONS 
       This study was conducted in all Local Government Units 
(LGUs) in the Second District of Capiz, Philippines. This were 
composed of ten (10) municipalities namely: Dao, Dumalag, 
Dumarao, Ivisan, Jamindan, Mambusao, Sapian, Sigma, Tapaz, 
and Cuartero. Respondents of this study were women occupying 
managerial and executive positions in the Local Government 
Units in the Second District of Capiz. Complete total 
enumeration was used in the study since the respondents were 
only composed  of 73 women managers and executives in the 
Local Government Units in the Second District of Capiz. 
       Age was scaled in terms of  age of the respondents during 
his last birthday which was categorized as: 
       Middle Age = 29 – 52 years old and Old Age = 53 – 74 
years old. Civil Status was classified whether the respondent is 
single, married, widow/widower or separated. Educational 
Attainment refers to the highest academic qualification of women 
categorized as :College level, College graduate, College graduate 
with Masteral Units, Master’s degree holder, Master’s degree 
holder with doctoral units and Ph.D/Ed. D. degree holders. 
Employment Status was categorized as to the nature of 
appointment issued to the respondent: Permanent / Regular or 
Coterminous. Family Size is the number of individuals living in 
one household comprising the respondent, her spouse, and their 
children. This were categorized into: 
       2 - 3 family members, 4 – 5 family members or 6 – 8 family 
members. Total  family monthly  income refers to the estimated 
monthly earnings of the respondent  and other family members 
who are living under one roof and sharing family expenses. This 
was categorized into:P20,000.00 – 29,999.00,  P30,000.00 – 
P39,999.00 and P40,000.00 and above . Length of service refers 
to the number of years the women have rendered service in the 
government to include administrative functions which was 
categorized into:1 year – 12 years, 13 years – 24 years,25 years 
and above. Managerial/Executive Position  was categorized into: 
Managerial or Executive.                                            
       Training / seminars attended relevant to work refers to the 
number of trainings, seminars, and conferences attended by 
women while in the LGU. The point system to be adopted: 
international - 4 points, national – 3; regional - 2 points; and 

T 
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local - 1 point. In the study, trainings and seminars participated 
should be  management-related and attended within the last 2 
years. Seminars/trainings would be categorized into:Many 
seminars/trainings =6 and above , Less 
seminars/trainings = 5 and below and No Attendance= 0 
       Permission to conduct the study on Women in the Local 
Government Units in the Second District  ofCapiz was secured. 
The questionnaire was then administered to the respondents  and 
was then gathered, checked, scored and recorded for analysis 
using frequency, percentages and mean. 
 

III. RESULTS OR FINDINGS 
       Most of the respondents (58.90%)  were on their middle age 
and the rest were in the old category.  The oldest respondent was 
73 years old while the youngest was 29 years old.  The mean age 
of the respondents was 50 years.  The result shows that women 
managers/executives were in their middle age . 
       The civil status of women executives and managers. The 
highest percentage of the respondents (82.22%) was married and 
the rest were single (9.6%) and widow/widower (8.2%). This 
finding shows that majority of women occupying executives and 
managerial positions in the Local Government Units in the 
Second District of Capiz were married and only few were single 
and widow. 
       The highest percentage (46.6%) of  the respondents (46.6%) 
were bachelor degree holders; 28.8%,  bachelor degree holders 
with masteral units; 13.7%,  master's degree holder; 8.2%;   
Ph.D./Ed.D./DPA degree holder; and the same percentage (1.4%) 
were masters degree holders with Ph.D./Ed.D./DPA units (1.4%) 
and  attained college level  of education only.  This result 
indicates that as to level of education, many executives / 
managers in Local Government Units in the Second District of 
Capiz were bachelor degree holders. 
       A percentage of 73.79 of the respondents had 4 - 5 family 
members; 16.44%,  2 – 3 family members  and only  9.59% of  
the respondents with  6 – 8 family members. The mean family 
size of the respondents was 4. The result shows that women 
manager/executives had small family size. 
       The highest percentage  ( 46.58%)  of the respondents  had a 
total household monthly income of PhP30,000.00 – 
PhP39,999.00; 42.47% had total family monthly income of  
PhP20,000.00 – PhP29,999.00  and only 10.95%  had a total 
family monthly income from all sources of   PhP40,000.00 and 
above. The mean total family monthly income of the respondents 
from all sources was PhP30,461.07.The finding indicate that 
respondents were above threshold level.  
       The main source of income of the respondents. Results 
revealed that all of the respondents had government employment 
as their main source of income.The secondary sources of income 
of the respondents were the following: farming (32.90 %); 
business (9.60%); hog raising (5.50 %); pension (1.40 %); land 
rentals (1.40%) and no secondary source of income (49.30%). 
The results revealed that 24 out of 73 respondents were farming 
as source of secondary income; 7 were engage in business; 4 had 
hog raising; 1 were receiving pension; 1 had land rentals and 36 
had no secondary source of income. This means that many of the 
respondents had no secondary source of income perhaps their 

monthly income were taken  from government employment as 
their main source of income. 
 
       The highest percentage of the respondents (65.80%) were 
members of some organizations and the rest had no 
organizational membership. There were 18 (24.70%) out of 73 
respondents become a government servant within 1yr. - 12 yrs.; 
58.90% had been 13yrs. - 24yrs; and 16.40% of the respondents 
had been in the government service for 25 years and above. The 
mean length of service of the respondents was 19 years. 
The highest percentage (94.52%) of the respondents was 
occupying managerial positions and only 5.48 percent were 
occupying executive positions. Those occupying managerial 
positions were division chief or department heads while those 
occupying executive positions were the local chief executives in 
the second district of Capiz.  
       Among the 73 respondents, 94.52% had permanent status of 
appointment and 5.48% had coterminous status of employment. 
These respondents who had permanent status were the 
department heads while those with coterminous status were the 
Local Chief Executives of the 10 municipalities of the Second 
District of Capiz. 
       The greatest percentage of the respondents (50.68%) had 
many trainings and seminars attended;  46.58%;  less trainings 
and seminars attended and the rest (2.74%) revealed that they  
had not attended any  seminars and trainings. This means that 
many of the respondents were given the opportunity by the Local 
Government Units to attend seminars and trainings. The mean 
number of seminars attended by the women managers/executives 
was six. 
 

IV. CONCLUSIONS 
       1. Most of the women managers/executives were on the 
middle age, married, bachelor's degree holders, had a family size 
of 4-6 members, government employment as their main source 
and farming as their secondary source of income earning a 
monthly income from all sources of PhP30,000-PhP39,999, were 
members of some organizations, had been in the government 
service for 12 - 25 years, occupying managerial positions with 
permanent status of appointment and attended many 
seminars/trainings. 
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Abstract- The objective of this work is to study the removal of 

methylene blue dye from aqueous solution using low cost 

adsorbent obtained from the leaves of Andrographis paniculata. 

Batch adsorption studies were carried out by observing the 

effects of various experimental parameters, such as dye 

concentration, contact time, adsorbent dose, effect of temperature 

and  pH.   The data were fitted into the Langmuir and Freundlich  

adsorption isotherm equations. Thermodynamic parameters like 

change in free energy, enthalpy and entropy were calculated. The 

experimental data were fitted into the pseudo first model. Results 

indicate that Andrographis paniculata  is a promising adsorbent 

for the removal of MB from  an  aqueous  solution. 

Index terms- Methylene blue, Isotherm models, Kinetics, 

Adsorbent, Thermodynamic Parameters. 

I. INTRODUCTION 

Industries such as leather, paper, plastics, textiles and 

rubber use lot of synthetic dyes  in order to colour their products . 

As a result the effluents discharged from these industries contain 

these dyes
1
. The pollution caused by the discharge of untreated 

effluents from these industries is a major concern. The presence 

of very small amounts  of  colour  in water is highly visible and 

undesirable
2
. Once the dyes enter the water it is no longer good 

and sometimes difficult to treat as the dyes have a synthetic 

origin and a complex molecular structure, which makes them 

more stable and difficult to be biodegraded
3,4

.  

Generally biological aerobic wastewater systems are not 

successful for decolourization of majority of dyes
5
. Therefore 

colour removal was extensively studied with physio- chemical 

methods such as adsorption, coagulation, ultra-filtration, electro-

chemical adsorption and photo oxidation
6
 . Among these  

adsorption is one of the effective methods for removing dyes 

from waste water
7
. Granulated activated carbon (GAC) is 

commonly used for dye removal
8
. But these are expensive, so 

activated carbon, due to its effectiveness, is the most widely used 

adsorbent  Recently, numerous approaches have been  made for 

the development of cheaper and effective adsorbents
9
.Many low-

cost adsorbents including natural and waste materials from 

industry and agriculture, have been employed  by several 

workers.  Some of these include Bagasse pith
10

, Maizecob
11

, 

Coconut shell
12

, Chitosan
13

, Peat
14

, Biomass
15

, Orange peel
16

, 

Papaya seed
17

, Tamarind fruit sheel
18

, Pumpkin seed hull
19

. In the 

present study we utilized the adsorbent obtained from the leaves 

of  Andrographis paniculata  for the removal of Methylene blue 

dye from the aqueous solution. 

II.EXPERIMENTAL 

Preparation of the adsorbate 

Methylene blue dye (chemical formula- C16H18ClN3S, 

Molecular weight-373.91and λmax 664nm) was obtained from  

Merck, India. 1000mg  of  Methylene blue was dissolved in  one 

litre of distilled water to get the stock solution. Desired 

concentration of  the  dye solution was obtained from the stock 

solution by dilution.  

Preparation  of  adsorbent 

Andrographis paniculata leaves was collected and 

washed with tape water several times to remove soil dust and 

finally washed with DD water. It is dried in sun shade. The dried 

leaves were powdered and soaked in con.H2SO4 (1:1,w/w), for a 

day, then filtered and dried. The charred mass was kept in a 

muffle furnace at 400
0
C for 1 hour, it was taken out, ground well 

to fine powder and stored in vacuum  desiccators. The 

Characteristics of the adsorbent is presented in the table-1 

pH 6.9 

Moisture  Content, % 11.8 

Ash Content, % 9.9 

Volatile Matter, % 20.8 

Water Soluble matter, % 0.40 

Acid Soluble Matter, % 0.92 

Bulk Density, g/mL 0.43 

Specific Gravity 0.91 

Porosity, % 49.8 

BET Surface Area, m2/g 478.529 

Fixed Carbon, %  45.2 

Table-1 Characteristics of the adsorbent 
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Adsorption studies 

Adsorption experiments were carried out in 250ml Erlenmeyer 

flasks. A known weight of Andrographis paniculata adsorbent  

was added to 50ml of the dye solutions with an intial 

concentration of 10mg/l to 50mg/l. Flasks were shaken in an  

orbitary shaker with a speed of 120 rpm at room temperature for 

90min. The solution was then filtered at preset time intervals and 

the residual dye concentration was measured 

spectrophotometrically. The percentage of MB dye removal was 

calculated by using the following equation. 

% MB dye removal  

Where Ci = initial concentration(mg/l),Ce = equilibrium 

concentration(mg/l) 

The adsorption capacity Qe (mg/g), is obtained from the 

following equation  

 

Where, Qe = adsorbent capacity(mg/g),Ci= initial MG 

concentration (mg/l),V = volume of the solution(l), M = mass of 

the adsorbent (g). 

III. RESULTS AND DISCUSSION 

Effect of pH 

The pH is an important controlling parameter in the adsorption 

process. The interaction between dye molecule and adsorbent is 

basically a combined result of the  charges on dye molecules and 

the surface of the adsorbent
20

. The percentage of dye adsorption 

was determined by varying the pH of the solution, fixing the 

other parameters  constant and the results are given in fig-1. The  

pH of the working solution was controlled by adding 1NHCl or 

1NNaOH  solution. As the pH of the solution increased the 

percentage of the adsorption also increased and reaches the 

maximum at pH-6 and thereafter it decreases. Hence the pH of 

the medium was maintained at 6 for further studies. 

 

Fig:1 Effect of pH on the adsorption of MB on to the adsorbent 

Effect of adsorbent dose 

Effect of adsorbent dose on the removal of  Methylene blue dye 

from aqueous solution was investigated by varying adsorbent 

dose from 25mg to 150mg for 10mg/l  of dye concentration, 

keeping the other parameters constant, and the results are 

presented in the fig-2. As the adsorbent dose increases, the MB 

dye removal also increases and reaches the maximum at 100mg 

of adsorbent dosage thereafter there was no appreciable increase 

in the percentage of dye removal. Therefore the adsorbent dosage 

was maintained at 100mg for further studies. The increase in the 

dye removal with an increase in the adsorbent dosage can be 

attributed to increased carbon surface area and the availability of 

more adsorption sites. This is an agreement with already 

reported
21

. 

 

Fig:2  Effect of adsorbent dose on the adsorption of MB on to 

the adsorbent 

Effect of dye concentration 

The effect of initial dye concentration on the removal of  MB dye 

is illustrated in fig-3. When  the initial MB dye concentration 

increased from 10mg/l to 50mg/l, the percentage removal of MB 

dye decreased from 85% to 55%. As the initial concentration is 

increased the ratio of the number of vacant sites on the adsorbent 

to the  dye molecules  decreases. 

 

Fig:3  Effect of dye concentration  on the adsorption of MB on to 

the adsorbent 

Effect of contact time 

The effect of contact time on the removal of the dye is  shown in 

fig-4. It is observed that initially  the percentage removal of dye 

increases rapidly  and reaches the maximum at 90min. 
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Thereafter, there  was no appreciable  change in the adsorption 

percentage, Therefore, 90min shaking time was found to be 

appropriate for the maximum adsorption and was maintained  in 

all subsequent experiments. 

 

Fig:4  Effect of contact time on the adsorption of MB on to the 

adsorbent 

IV. ADSORPTION ISOTHERMS 

Langmuir Adsorption Isotherm 

In our study Langmuir and Freundlich isotherms were utilized to 

describe the adsorption of methylene blue on to the adsorbent. 

The Langmuir model assumes monolayer surface coverage, equal 

availability of adsorption sites and no interaction among the 

adsorbed dye molecules. The linear form of  Langmuir equation
22

 

is expressed as follows 

bQQ

Ce

Qe

Ce

00

1
  

  The values of Q0 and b were calculated from the slope and 

intercept of the linear plots of Ce/Qe verses  Ce. Langmuir 

adsorption isotherm is presented in fig-5. Higher value of 

correlation co-efficient (R
2
-0.999) indicates that the experimental 

data fits well with the Langmuir equation.The values of Q0 and b 

are  given in Table-2. 

 

Fig:5 Langmuir isotherm for the adsorption of MB on to the 

adsorbent 

 

Qo(mg/g) b R
2
 

16.6666 0.2264 0.999 

Table -2.Langmuir constants 

The essential characteristics of the Langmuir adsorption isotherm 

is expressed by a dimensionless constant called separation factor. 

This value indicates whether  the adsorption is favorable or not. 

RL is defined by the following equation 

RL = 1/ (1+bCo) 

Where,RL _ dimensionless separation factor
23

, Ci – intial 

concentration ,  b – Langmuir constant (Lmg-
1
),The parameter 

RLindicates the type of the isotherm.  

Values of RL Types of isotherms 

RL>1 Unfavourable 

RL = 1 Linear 

0<RL<1 Favourable 

RL = 0 Irrevisible 

The RL value obtained using the above equation for 10mg/l MG 

concentration is  0.3063. This  RL value lies  between 0 and 1 

indicating the favourability of the adsorption. 

Freundlich Adsorption Isotherm 

The Freundlich isotherm considers multilayer adsorption with 

interactions among the adsorbed molecules. The linear form of 

the Freundlich equation
24

 is as follows 

logQe = logKf+1/nlogCe 

Where Qe, amount of dye adsorbed (mg/g), Kf, ( adsorption 

capacity) and n, ( adsorption intensity). By ploting logQe Vs 

logCe, the values of  n  and K were calculated from slope and 

intercept respectively (fig-6). The values of  Kf and  n are given 

in table-3. The value of linear regression co-efficient (R
2
) was 

found to be 0.963.This indicates that the adsorption process 

follows Langmuir adsorption isotherm more than Freundlich 

adsorption isotherm. 

 

Fig:6 . Freundlich isotherm  for the  adsorption of MB on to the 

adsorbent 

n Kf(mg/g) R
2
 

2.3094 3.9445 0.923 

Table-3 Freundlich constants 
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The value of n lies between 1 and 10 indicating the favourable 

adsorption.  

V. KINETIC STUDY 

Pseudo First Order Model 

The linear form of Pseudo first order kinetic equation
25

 is given 

as, 

log (qe-qt) = log qe – (k1/2.303)t 

Where qe is the amount of dye adsorbed at equilibrium. k1 is the 

first order rate constant.  

A plot of log (qe-qt) verses t(min) gives a straight line fig.7 From 

the slope k1and from the intercept qe were determined.. These 

values are presented in the table-4. 

qe k1 R
2
 

13.9315 0.0207 0.999 

Table-4 Pseudo First order kinetic parameters  

The value of R
2
 indicates that the first  order kinetics was 

followed by MB adsorption. 

 

Fig:7.Pseudo first order kinetics for the adsorption of   MB on to 

the adsorbent 

Pseudo Second Order Model 

The linear form of pseudo second order kinetic equation
26

 is 

t/qt = 1/k2qe
2 
 + t/qe 

Where k2 is the rate constant of second order adsorption. The  qe  

and k2  can be determined from the slope and intercept of a linear 

plot of  t/qt verses t shown in fig-8. These values are presented in 

the table-5. 

Qe k2 R
2
 

25.6410 0.0004 0.8450 

Table-5 Pseudo Second  order kinetic 

parameters 

The result shows that first order kinetics is more favored than 

second  order kinetics.  

 

Fig:8. Pseudo second order kinetics for the adsorption of  MB on 

to the adsorbent. 

VI. THERMODYNAMIC PARAMETERS 

Thermodynamic studies related to the adsorption process is 

essential to conclude whether a process will occur spontaneously 

or not, The fundamental criteria for spontaneity is the standard 

Gibbs free energy change ∆G
o, 

 if  the ∆G
o
 value is negative, the 

reaction will occur spontaneously. The  thermodynamic  

parameters, standard free energy (∆G
o
), change in Standard 

enthalpy(∆H
o
) and change in  Standard entropy(∆S

o
) for the 

adsorption of MG onto the adsorbent were calculated using the 

following equations. 

K0 =  Csolid /C liquid 

∆G
o 
= -RTlnK0 

logK0  =    -  

Where Ci is the concentration of the dye at equilibrium and Ce is 

the amount of dye adsorbed on the adsorbent 

The values of ∆G
o
 (KJ/mol), ∆H

o
(KJ/mol) and ∆S

o 

(J/K/mol) can be obtained from the slope and intercept of a linear 

plot of log Ko verses  1/T and are presented in table-6. 

Table-6 Thermodynamic parameters for the adsorption of MB on 

to the adsorbent. 

The negative values of ∆G
o 

indicates that the adsorption 

process is spontaneous and highly favorable . The positive values 

of ∆S
o 

 indicates the increased randomness at the solid solution 

Conc.of 

MG dye 

(mg/l) 

-∆Go  (KJ/mol) 
∆Ho 

(KJ/mol) 

∆So 

(J/k/mol

) 
300 C 400 C 500 C 600 C 

10 4.531 4.896 5.275 5.589 6.188 35.38 

20 3.328 3.598 4.452 4.901 13.416 54.93 

30 2.378 2.544 3.189 3.773 12.051 47.19 

40 1.388 1.606 2.236 2.624 11.624 42.67 

50 0.586 0.678 1.330 1.754 11.834 40.59 
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interface. The values of ∆H
o
 indicates that the adsorption process 

is endothermic and  physical in nature. 

VII. CONCLUSION 

The adsorption of methylene blue from aqueous 

solution was studied with  various parameters like contact time, 

pH, intial concentration, adsorbent dose and temperature. It was 

concluded that maximum adsorption of MB from aqueous 

solutions occurred at pH6. Kinetic and isotherm studies revealed 

that Andrographis paniculata  leaves can be effectively 

employed for the adsorption of MB. The experimental data were 

correlated well by the  Langmuir adsorption isotherm. The 

adsorption process was well described by pseudo first order 

kinetics. The result of this study indicates that this  adsorbent can 

be successfully utilized  for the removal of MB from aqueous 

solution. 
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Abstract- This research work posits that there are family values 
that are cherished in each culture especially in Nigeria. 
Unfortunately, exposure to modernization and the influence of 
globalization are eroding many supposed cherished family 
values. Some teenagers on the pretense of accepting Jesus Christ 
as Lord and Saviour are also guilty of some acts of disrespect and 
disobedience to their parents. Many teenagers deliberately turned 
down their parents instructions even when it has nothing to do 
with what the Bible prohibits. This research therefore 
investigates into what led to Pentecostalism, who are teenagers 
and how teenagers, parents, teachers at school and church with 
other guardians and older adults can help create an atmosphere 
where teenagers can be better behaved and at the same time be 
acceptable to God, their parents and others in the larger society. 
 
Index Terms- Teenagers, Family Values, Pentecostalism, 
Modeling, Educating and Counseling. 
 

I. INTRODUCTION 
he coming of Christianity into Africa and Nigeria in 
particular has made unique contributions and differences on 

the lives of many Nigerians. Christianity has replaced a lot of 
idolatrous worship and practices in many parts of the world 
where Christianity had penetrated. Christianity has changed faces 
with time: there is the Orthodox, Charismatic, Pentecostal, 
Evangelical, etc. Most of these Christian groups have their 
unique characteristics but this will not be covered in this work 
for purpose of scope and space. However, the work will examine 
briefly what Pentecostalism is and its unique traits and impact on 
family values as they affect the teenagers. The Charismatic 
Renewal in Nigeria emerged from inter-denominational student 
groups in different schools in Nigeria. To be pentecostal or to 
have pentecostal experiences is associated with Baptism in the 
Holy Spirit and certain manifestations such as speaking in 
tongues, seeing visions and interpreting such. This development 
was dated to January 1970. This religious awakening spread 
beyond the school into the families and the society at large. The 
aftermath was the birth of many new religious groups, 
organization and churches (Ojo, 2006). 
       This religious trend brought about break in some churches 
and homes where the new pentecostal tendencies were not 
managed well. It led to pooling out from the orthodox and 
mainline churches to form new ones which are believed to be 
more vibrant and lively. Most of these groups started as bible 
study centers but later emerged as churches and denominations 
of their kinds. Many families were also affected as many children 
and youths left their parents’ churches to these new 

establishments which preach holiness, sanctification, abundance, 
prosperity, uncommon favour and breakthrough and others that 
sound appealing converted teenagers and youths (Ojo, 2006).  
There were reports of supposed unruly attitudes of those with 
genuine conversion, one cannot but appreciate the salvation 
experience that transformed the lives of these younger ones for 
better. On a note of caution, one would state here that since 
Pentecostalism is scriptural, it has more positive impact than its 
supposed negative impact. Teenagers who on the platform of 
being pentecostal or charismatic become disobedient to their 
parents and who relegate family values should be handled with 
love, care and must be provided with guidance and counseling on 
what can contribute to fulfillment in their lives which is the focus 
of this paper. 
       Defining the key words in the topic, guiding is principally on 
providing advice, counsel and having strong influence on people. 
Counseling has the same idea of providing professional advice 
on different issues of life. Young Teenagers in this paper covers 
ages twelve to seventeen (12 – 17years). Family values on the 
other hand deal with norms which are cherished and that must be 
maintained in the home or family. Family values expose 
members of the family to rules on what is wrong and right about 
life. The 21st century is the present dispensation characterized 
with advanced technology and wider connections which has 
made the whole world a global village. The church exists in this 
world and cannot claim to be ignorant of the happenings around 
her. 
 

II. LITERATURE REVIEWS 
       This section investigates into what authors have documented 
on the subject of focus with some interactions by the writer.  This 
section covers Describing the Teenagers, The Bible as Basis for 
Counseling, Instilling Christian and Family Values Clarification, 
Guiding and Counseling Young Teenagers: Theoretical 
Perspectives and the Roles of Counselors in Counseling Young 
Teenagers. 
 

III. DESCRIBING THE TEENAGERS 
       Everyone who grows to become an adult passes through the 
youthful years. There are a lot of fascinating happenings in the 
teenagers’ life; it is a period of rapid changes in different ways. 
The most outstanding is the bodily changes that are glaring to all. 
Teenagers are more mature in their different areas of life: social, 
physical, emotional, psychological, intellectual, more 
promiscuous sexually, less idealistic and more critical of the 
values and standard of the adult culture and more “disengaged” 

T 
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from them. Other observers described teenage years as vibrant, 
brighter and better informed than any other generation. Some are 
considered to be “open, honest, tolerant, more serious, more 
loving and responsible” (Conger, 1977).  Most teenagers are also 
characterized with the followings: 

i. They are growing up and experiencing changes all over 
ii. They want to be independent. 

iii. Profound physiological changes occur during this time. 
iv. They have concern about the future especially as it 

regards their education. 
v. They are greatly influenced by peers. 

vi. They sometimes have identity crisis, high self-esteem or 
sometime low self-esteem and inferiority complex. 

vii. They have problem of choice. 
viii. They face consequences of sin and rebellion. 

ix. They desire to make adjustment 
x. They went people to love, care and accept them 

(Makinde, 1983).  
 
       Barna (2001) revealed that the younger generations are 
easily influenced because of their person. 
       Those who are parents, teachers and counselors are expected 
to understand the complexities and challenges teenagers face in 
life. Sometimes the description of teenagers depends much on the 
observers’ experience and the reality about teenagers’ life. 
Young people have been described as “fickle, vain, unsettled, 
susceptible to peers’ pressure, unreasonable, and unconcerned 
about the big questions of life” (Wright, 1987: 40-53). Whatever 
may be the description of teenagers; they have their lives and are 
accountable. This work is to help parents, teachers, pastors and 
counselors understand and learn some principles and modes that 
can guide them in counseling young teenagers (Ayandokun, 
2013). This work will also assist to lead teenagers to learn how to 
clarify values, make right choices, direct teenagers’ lives as 
models for their age mates and other growing boys and girls, help 
teenagers guide against actions that can inflict pain on their 
bodies and destroy their integrity and help teenagers learn to be 
source of joy to their parents and others who care about them. 
 

IV. THE BIBLE AS BASIS FOR COUNSELING 
       The Bible admonished in Proverbs 29:17, “correct thy son 
and he shall give the rest; yea, he shall give delight unto thy 
soul.” While the Bible establishes the need to discipline without 
breaking teenager’s spirit, there is need for balance in building 
self-discipline and self-esteem which starts from the early years 
of a child. Every person born of a woman has a sinful nature that 
must be cleansed and redeemed. As teenagers advance in years, 
they are expected to become mature, acting like man (I Cor. 14: 
20). The command to honour one’s parent is a clear instruction 
for all persons (Eph. 6:2, 3). Obedience on the parts of the 
teenagers is desirable (Col. 3:20). To be disciplined is a means or 
an avenue to know and understand God (Lamentations 3:27, 28).  
Parents must intentionally exercise their authority with their 
teenager’ life based on love (Proverbs 13:24); for a life of hope 
(Proverbs 18:18); and by the use of constant discipline (Prov. 
23:13). Any act of neglect may spell doom for parents as 
revealed in the case of Eli and his children (I Sam. 3:4, 5). The 
essence of discipline is to lead teenagers to properly relate with 

God by learning to do what is right. Parents therefore are to 
display characters that comply with the authority they exercise (I 
Peter 5:2, 3). As much as parents are encouraged to exercise 
authority, they must not be violent or irrational to the extent of 
being wicked, selfish and harsh indiscriminately. As parents 
exercise authority, they have the responsibility of showing love 
and care. Parents who guide teenagers are to be motivated by 
love (Rev. 3:19); be patient (Prov. 15:18b); have self-control 
(Prov. 25:28); not be too angry (Prov. 29:22); have a soft tone of 
voice (Prov. 15:1) and always discipline with respect (Col. 3:21). 
Professionally,  
       Counselling is a learning-oriented process carried on in a 
simple, one to one social environment, in which a counselor 
competent in relevant psychological skills and knowledge, seek 
to assist the client by methods appropriate to the latter’s needs to 
learn more about himself, to learn how to put such understanding 
into effect in relation to more clearly perceived, realistically 
defined goals that the client may become happier and more 
productive member of his/her society (Stone, 1971:182).  
       Despite years of training, parents, teachers, pastors, and 
counselors still need to depend on the biblical principles of 
counseling. This is when whoever serves as a counselor would 
need to depend on God-and who in each situation will ask, 
“Lord, what should I do now? What does this person need?” This 
step is to avoid helping people based on personal strength and 
knowledge; rather; the need to rely upon the power and wisdom 
of God. What then are the bases for counseling as outlined by the 
scriptures? 
       In Psalm 1:1, the scriptures records that the person who does 
not follow the counsel of the wicked will be blessed. The 
implication is that there are different counsels and it is the 
responsibility of each person to make personal choice on matters 
of life. Parents and counselors are to guide growing girls and 
boys to make right choices. Isaiah 90:6b described Jesus Christ 
as Lord and Savior and also as a wonderful counselor the world 
would ever have. He is the source of inspiration, insight, and 
wisdom for all who depend on him. Teenagers have the privilege 
of enjoying great peace if they allow the wonderful counselor to 
be their guide. Parents are to derive their strength for 
performance from the wonderful counselor who is readily 
available to help them provide appropriate guidance for their 
wards (Carlson, 2006). 
       Seeking for guidance, counseling, and direction could be 
seen all over the pages of the scriptures, it thus means from the 
Biblical basis/principles of counseling that the supposed 
counselor should learn to rely upon the power and wisdom of 
God. Proverbs 3:5-6 says, “Lean on, trust and be confident in the 
Lord with all your own mind and so not rely on your own insight 
or understanding. As you recognize and acknowledge Him, he 
shall direct your path.”; Listen: Many counselors find it difficult 
to learn to listen and keep quite. Most counselors in counseling 
talk and offer advice or exhort from the scriptures. While giving 
advice may be necessary, the counselor must first learn to listen 
and hear what the clients have to share. God in Psalm 34:15-18; 
116:1, 2; Jer. 33:3 taught the importance of listening. Listening is 
caring for and being empathetic towards others. Listening aids in 
understanding the feelings of the other person. 
       The counselor must know when to speak and when to be 
quiet: Ecclesiastes 7 emphasizes a biblical counseling which is 
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knowing when to speak and when to be quiet. Proverbs 10:19 
provides caution to persons on multitude of words wherein sin 
can creep in. Showing genuine interest and love is the duty of 
whoever serves in the position of a counselor. Jesus modeled 
compassion on people as revealed in Mark 8:2; 6:34. The 
counselor must keep confidence: To keep confidence is to build 
trust and it means one can confide in such a counselor/person. 
Someone who is a trained counselor should learn to keep secret. 
Parents, teachers and counselor should live in such a way that 
teenagers can confide in them. Apart from the above, those who 
aim to provide counseling should also show genuine interest and 
love, consider the best timing, say the right words in the right 
manner, give proper advice, edify and help, encourage, 
empathize, confront when necessary, be adaptable, be honest and 
be accepting (Wright, 1987; Ayandokun, 2010;  Ayanrinola, 
2013).  
 

V. INSTILLING CHRISTIAN AND FAMILY VALUES 
CLARIFICATION 

       Values are worthwhile things that are necessary in a person’s 
life. Christian and family values add meaning to life when they 
are present in an appropriate proportion.  Parents and Christian 
teachers should help to instill these values by way of teaching 
and modeling through exemplary lifestyles for teenagers to learn 
and emulate (McDowell, 1987; Ayantayo, 2016). The following 
values are worthy to be taught, learnt and practiced among the 
younger generations. These include: Affection: This is when a 
deep sense of emotional security, love, caring, congeniality, 
interest and friendship operate at all levels of human relationship. 
Respect: This is where parents provide an atmosphere where an 
individual can fully be recognized and respected for his/her 
worth. Respect unto others must be taught unto teenagers as an 
important family value. Enlightenment: This is an opportunity 
for “each child to learn, to inquire and to discover truth in every 
situation. Circumstances and issue while gaining understanding 
of social norms and the significant events of history (Brayer & 
Clearly, 1972). 
       Others include:  Skill: God has bestowed on each person 
some potential that must be developed. To develop one’s skill is 
to first discover the talents/potentials which have to be later 
developed in full capacity. God expects each individual to make 
meaningful contribution to the world. Power: “Power is 
the measurement of a person’s participation and influence in the 
making of important decisions involving himself, his family and 
others.” The use of God’s endowed power to affect lives 
positively is a Christian value of appropriate use of power. 
Wealth: To the young person, “Wealth” applies to the “things” 
and services he needs and wants in his everyday life. Very early, 
the feelings of “economic security” arises in each teenager and 
refers to the degree of goods and services he feels he requires to 
maintain a desirable standard of living at the moment and as he 
matures for the future. Teenagers could be assisted to learn that it 
is God that gives power for one to make wealth (Deut. 8:18). 
       Well-Being: The plan of God is for each person to enjoy 
good health. It is in the well-being of life that one can serve God 
better. To be in condition of well-being is to attain and maintain 
a high degree of mental and physical health. Teenagers must be 
guided to avoid the intake of any substance that will temper with 

their wellness. Getting involved in antisocial behaviours can 
endanger their wellness. Instilling these values can go a long way 
to curb indiscipline among the teenagers. Rectitude…”The 
personal recognition and individual commitment to such standard 
and ethics as will enable a person to develop, with the broad 
limits of his own and society’s needs, an abiding sense of 
responsibility for his own attitude and behaviours a dedication to 
truth, honesty, justice, fairness and compassion” (Brayer & 
Clearly, 1972: 105-110, 117). Etiquette: There are rules that 
guide behaviour at home and in the society. Behaving right 
covers all areas of life that must be given attention to and these 
include residential, bathroom, toilet, dining table, personal 
hygiene, pedestrian, conversation, human relation, greeting, 
dressing etiquettes and so on (Ayantayo, 2016).  
       Teenagers should be assisted to clarify their values, 
clarifying values means given consideration to choices and what 
are the reasons behind what they choose to do. Values 
clarification should involve examining possible consequences of 
options before actions are taken. Values clarification would help 
teenagers to better plan for how to spend their time, energies and 
money. Judicious use of time and energies would help to 
conserve young lives from unnecessary danger (Ayandokun, 
2015). Many teenagers enter into problems today because it is 
difficult for them to choose what is helpful and valuable. Getting 
involved in activities that can endanger lives must be avoided by 
teenagers. It has been observed that many teenagers face the 
consequence of their choices and actions because they failed to 
clarify values. Something may be free but such often poses 
danger to person(s) involved. This should be the reason why 
parents, teachers, counselors and pastors should help teenagers to 
make value clarification; something that is important along life’s 
decisions. To make free choice may be dangerous for both the 
teenagers and their parents or ward (Kuzma, 1989; Brooks, 
1996).  
       Choosing to do what is right would earn teenagers 
credibility. It will make them to escape many errors or mistakes 
that lead to discipline or sometimes punishment. The choice to be 
honest, to say the truth, work upon the truth and maintain the 
truth would be very necessary in life. The family occupies a 
unique and strategic position to help teenagers clarify values by 
providing appropriate guidance and counsel. Pastors and teachers 
at church should also accept the challenges to provide the 
necessary guidance. When these opportunities are provided, it is 
now the responsibilities of teenagers to choose to do what is right 
and valuable. In values’ clarification, parents and older adult 
cannot neglect guided discipline for teenagers. Parents have the 
responsibilities of disciplining their teenagers which sometimes 
is a difficult task. However, when healthy discipline is provided, 
“it is part of a comforting family environment.” (Canadian 
Pediatric Society (CPS), 2003).  As much as possible, parents 
should analyze the goals of discipline, as this makes discipline 
effective and help parents prevent behavioural problems among 
teenagers. Parents should protect their teenagers by providing 
guided self-control and self-discipline and also develop a sense 
of responsibility by instilling Christian and family values in 
teenagers. 
       Parents and teenagers are to note the following in the process 
of instilling family and Christian values: Respect: Teenagers are 
assisted to learn to respect their parents’ authority and the right 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      430 
ISSN 2250-3153   

www.ijsrp.org 

of other people; Consistency: Parents must be consistent on rules 
for discipline and what they expect from their teenagers; 
Fairness: Teenagers must be treated fairly. The consequences of 
their actions should be related to their behaviour and You: 
parents play vital role in maintaining discipline and this calls for 
parents’ attention to do all within their reach to help discipline 
and guide their teenagers properly (Canadian Pediatric Society 
(CPS), 2003). 
       Parents can prevent behavioral problems by following these 
guidelines: Allow time for play and relaxation, give opportunity 
for making choices, learn to redirect or distract with more 
meaningful activities, provide necessary materials for the age 
group, learn appropriate age-level behavior, learn to be patient a 
times with your teenagers and  ignore little things. It would be 
important to also promote good behaviour as parents spend time 
with their teenagers each day , be comforting to their teenagers, 
respect feeling and try to understand the situation teenagers are, 
create time to make fun and play with their teenagers, keep 
promise made to teenagers to earn their trust and appreciate their 
teenagers for good behaviour. Parents must work very hard to 
assist teenagers in their choices. Christie Morrison, author of 
Discipline Secret talks on the need to be loving in the process of 
discipline which when handled rightly would produce well-
behaved child and a responsible happy and successful adult 
(Christie Merrison; Wilhoit, 2008).  
 

VI. GUIDING AND COUNSELING YOUNG 
TEENAGERS: THEORETICAL PERSPECTIVES 

       Counseling is often a suggested solution to get out of many 
problems of life. To counsel with people is to assist them know 
they have problems that must be solved. In matters of counseling 
teenagers, parents, pastors, teachers or older adults must accept 
this challenge and work on how to meaningfully assist teenagers 
overcome their stressful conditions. Providing counseling that is 
God-centered and love-oriented is to show the sovereignty of 
God in all matters of life. When human power is exhausted, there 
begins the manifestation of God’s greatness to speak to people’s 
life situations. Teenagers who have behavioral and other 
problems must not be pegged; there is always room for change 
and bringing about the dawn of new day in the lives of the 
teenagers in this 21st century world (Collins, 1980; Ayandokun 
2010). This calls for: 
 
Create an atmosphere of forgiveness 
       Counseling teenagers should be done in an atmosphere that 
can provide for forgiveness and nurture. Many teenagers feel 
guilty of past mistakes. When reprimanded, they may be ready to 
change on the condition that forgiveness would be offered. It has 
been observed that many teenagers fear exposing their fault to 
their parents because of the guilt and consequences attached to 
such. McDowell asserts that “building an atmosphere of 
forgiveness and unconditional acceptance is tough but crucial.” 
(McDowell, 1987). As much as possible, forgiveness must be 
made available for the unloving, uncooperative, disobedient and 
rebellious teenager. Parents, teachers at church and school should 
make the room available to offer forgiveness in minute and big 
matters. Building an atmosphere of forgiveness and not that of 
condemnation will help foster love that can enhance godly 

virtues in teenagers when emphasizing Christian and family 
values (Waggoner, 2004). This is best achieved when parents 
have cordial relationship among themselves.  
 
Counseling Young Teenagers Intentionally 
       In counseling teenagers, it is important to assist them 
develop their self-esteem. Parents should be keen about the peers 
of their wards and discourage every unwholesome association 
(McDowell, 1987). The influence of the society via the media 
and its messages on sex, drugs, alcohol, on teenagers is to be 
monitored, cautioned and corrected. Parents must help young 
ones to say no to sex and other social vices that corrupt Christian 
teenagers. Many young girls and boys engage in different 
immoral practices that amazed the older generation in the 
societies and the world at large. Prevention, people say, is better 
than cure. For this reason, one would advise that parents and 
older one should assist teenagers understand the followings to 
guide them against entering into problems that can tarnish their 
images/self -worth for life. In order words, teenagers should: 

i. Accept the love, training and discipline from their 
parents and guardians. 

ii. Understand the necessity of body changes; it is not an 
excuse for loose living. 

iii. Never allow outside influence erase the training parents 
give. 

iv. Do not be enticed by nice words into sinful habits. They 
are like poisons coated with sugar or honey. Taking to it 
can be dangerous and without remedy. 

v. Accept genuine affection from parents rather than 
counterfeit friends who often are deceitful 

vi. Be sure you are accountable for the type of life you live. 
vii. Maintaining Christian value is not negotiable. 

viii. Follow set standard for dating. 
ix. Learn to say “No” to premarital sex. 
x. Reasons to wait are worthy of consideration 

(McDowell, 1987; Wilhoit, 2008). 
 
Behaviour Modification 
       Behavior modification “is a conscious effort and an 
influencing, modifying, improving and changing the 
inappropriate behavior of a person in a desired direction.” 
(Olawale, 2001) Behavior modification can be helpful in the 
process of counseling teenagers. This is when parents, Pastors, 
teachers and counselors provide appropriate learning conditions 
and experiences that can help change bad habits that are already 
learnt. Teenagers could be assisted to determine to unlearn bad 
habits that could lead them to persistent problems leading to the 
need for discipline. To use behavior modification with any group 
of person, Olawale (2001) suggests that a detailed specification 
be provided concerning the problem condition responsible for the 
behavior that is to be changed and there is need for evaluation of 
therapy to ascertain its level of effectiveness.  
 

VII. THE ROLES OF COUNSELORS IN COUNSELING 
YOUNG TEENAGERS 

       To be a counselor is to accept to be a helper to someone, 
somebody or a group of person. Serving as counselor to 
teenagers calls for becoming a friendly helper to handle various 
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challenging situations in the lives of the teenagers. In this aspect 
of the paper, the writer will attempt to list and describe what 
counselors can do to help in counseling teenagers in various 
circumstances.  

i. Accept the challenge to add meaning to someone’s life. 
To be a friendly helper is to be ready to contribute to the 
life of another person, to be ready to assist and offer 
solution in a problematic situation. 

ii. People have problems and that is a reality. Coming 
across many teenagers, one will realize that each person 
has his/her own personal problems. To overcome stress 
and being bottle- necked is to see someone who could 
help teenagers in their distressing situation. Counselors 
should be readily available to offer help to solve 
problems teenagers may have and thereby make them 
feel comfortable. 

iii. To be a helper is to possess helping characteristic such 
as care, acceptance understanding, and trust (Myrick 
and Bowman, 1981: 1-9, 17). 26 The processes may 
involve asking five important questions: What is the 
problem?  What have you tried? What else could you do 
and what would happen? What’s your next step? and 
How did it go? 

       It is interested to know that “people with problems want to 
talk with a person who is caring accepting, understanding and 
trustworthy (Myrick and Bowman, 1981) .27 Counseling 
teenagers without receiving feedback is like pouring water in a 
basket. Feedback helps to evaluate the effectiveness and the 
outcome of the helping relationship. A feedback model requires 
that the counselors be specific about what he sees and hears, tell 
what you are feeling and tell what your feeling make you want to 
do. 
       Counselors must note that counseling teenagers require time 
when you compliment or confront as the case may be. The 
counselor should be able to express his/her feelings on a 
particular situation. Expressing love and lending out hands for 
fellowship as you say hello means much in the life of people you 
help. Counselors must help teenagers develop positive self-image 
about themselves; this contributes to their responses to life’s 
situations in this century. Counselors should be able to help 
teenagers accept their physical self, know their beliefs and 
attitudes, work within skills and abilities and know how to relate 
with others. Mastering these aspects help the friendly helper and 
those receiving the help. Counselors can become instruments in 
God’s hands to touch the lives of many teenagers. Counselors 
can also offer their expertise advice on different area of 
teenagers’ life such as counseling them to avoid casual sex (Heb. 
13:4). They should be educated on the scourge of HIV/AIDS and 
as such avoid loose interaction. While HIV/AIDS could be 
contacted through others means, about 90% have been contacted 
through sexual intercourse with infected persons. Growing girls 
and boys should learn to say NO to premarital sex. The biblical 
mandate of keeping pure and holy among teenagers is not 
negotiable. Parents, teacher, pastors and counselor around should 
be models in this regard (Ten Great Reasons…, N.D). 
       Teenagers could be alerted on the dangers associated with 
cocaine addiction by providing vital information for them. 
Cocaine is a powerful addictive drug of abuse. The major way of 
taking cocaine are sniffing, injecting and smoking. Health risks 

exist for those who engage in cocaine addictions. There is danger 
of transmitting HIV/AIDS infection especially when injection 
equipment is shared. Taken of cocaine in whatever from can 
result into damaging physical effect such as dilated pupils, 
increased body temperature, heart rate, blood pressure, feelings 
of restlessness, irritability and anxiety. It could also be inform of 
paranoia and aggression in the users of cocaine drugs. Long-term 
effects include ulceration, damage of the nasal septum and can 
lead to death through cardiac arrest or seizures (Cocaine 
Information Service, 2005). 
       Avoid the Risk of Getting into “Abuse”- The rate of sexual 
abuse in the society is also alarming. Many teenagers are found 
to be among the perpetrators of this evil act. Some indiscipline 
teenagers engage their younger ones in this sinful and wicked 
act. It is unfortunate that it does happen, but to get out of this is 
to warn teenagers to avoid getting into “abuse” of any sort 
whether physical or sexual (Anderson, 1992). Young teenagers 
and youths face different challenges everyday. It would not be 
ideal to leave these young one in the ocean of crisis. Parents, 
teachers, pastors and counselors could readily assist as they 
provide answers on different issues. Adequate use of the words 
of God is the basis for transformation, changed attitude and lives. 
The essence is to apply God’s word that can handle and speak to 
the different aspects of life situation of growing girls and boys. 
The essence of changed lives is for teenagers to affect their world 
for Christ positively.  
 

VIII. RESEARCH ELABORATIONS 
       The researcher investigated empirically on the research topic 
and below is the analysis of the respondents’ view on the study. 
The researcher sent out seventy (70) questionnaires among 
parents, teachers, guardians, counselors, Pastors and teenagers 
across few churches such as the Baptist, Redeemed and 
Mountain of Fire & Miracle Church in Lagos State of Nigeria. 68 
questionnaires were retrieved given 97% return on questionnaires 
sent out. On the items on the questionnaires, 64% respondents 
accepted that family values are not outdated while 36% said 
family values are outdated. 64% respondents also disagreed on 
relieving teens from family values while 36% accept that family 
values should not be enforced on teens. On matters of correction, 
81% said teens should be corrected for future better behavioral 
conduct while 80% respondents are against given teens all 
freedom without needed guidance and restrictions. On worship in 
any church of choice apart from the parents’ church, 76% 
respondents disagreed on this. 74% respondents also disagreed 
on teens starting courtship, going out for dating and dressing to 
taste at will while 68% respondents still expect teens to fully 
kneel down, prostrate and be actively involved in household 
chores in this 21st century dispensation. The result from the 
analysis of the questionnaires revealed a larger percentage of 
people still cherish family values and would want teens to 
embrace them for personal use. There are many family values 
that are still relevant and those considered outdated in the 21st 
century church and world. 
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IX. CONCLUSION 
       Counseling teenagers is to provide room for correction, 
nurture and growth. It is to help liberate teenagers to enjoy 
wholeness. A whole person or a total person is one who is 
physically fit. Mentally alert, and emotionally stable, socially 
balanced, spiritually directed and morally sound. Those who 
guide teenagers as counselors should nurture them through God-
directed counsel. The counseling should help teenagers develop 
in their relationship with God and others around them. Above all, 
such counseling must bring healing, fosters sustenance, provide 
guidance, enhances reconciliation and promote nurture which is 
Christian growth. 
       On the other hand, the role of the pastor in touching the lives 
of all members is made evident in his preaching, teaching and 
counseling all categories of persons in the church. The pastor 
occupies a unique position to provide guide for the lives of all 
members of the church. The pastor cannot neglect the children 
and the teenagers in the families of his church members if he will 
make real impact. He must not relent in “the task of bringing up, 
discipling, training and teaching or educating… (Akinsola, 2006)  
“The pastor must teach intentionally following biblical 
precedents and meeting the needs of the congregation in this 21st 
century church and world. The pastor must be able to 
communicate the words in a clear manner where children and 
teenagers would be tamed to be obedient, godly, decent and 
become responsible to God, their parents and to themselves. 
Threat to family values among teenagers is not unconnected to 
the changes which are happening all over the globe. Factors 
which influence or contribute to changes could be religious, 
education, technological, political, or socio-cultural.  
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Abstract- Mobile Computing seems to be a current trend in the 
world where many of the human needs are served by a single 
touch on the screen on a mobile device. Such services, facilitate 
through variety of mobile apps, have become a great effect on 
increasing the usage of mobile devices among the people in the 
world [1]. This addiction of utilization of mobile devices is 
because of the interest which is created in human mind through 
the technologies [1] applied within such apps and the advanced 
hardware and software features and capabilities rely on those 
particular devices. By having such a technology with advanced 
capabilities, still we are in a delay of using them in Education 
enhancement of the people. In this effort our focus was to deliver 
an interactive virtual mobile learning environment for the 
students to facilitate distance learning by embedding existing 
features and functionalities in Learning Management Systems 
which are popular in many of the educational firms for keeping a 
blended learning mode in the education [2, 3]. 
 
Index Terms- Moodle mobile app; Blended learning; Distance 
learning 

I. INTRODUCTION 
To access the moodle, specially a learner needs his/her 

machine with internet access available. In this scenario, 
portability and loss of efficiency with low bandwidth are the 
main issues. Accessing to moodle through a mobile device is 
somewhat difficult with the existing capabilities and the 
limitations having in them such as space, storage, processing and 
power consumption [4].If the device is not a high end device, the 
problem exists when it comes to viewing or downloading. Often 
the devices get stuck and the user won’t be able to view the 
desired document properly. Most of the web browsers in the 
mobile phones are not much sophisticated to load the documents 
or to download the documents. Such types of issues reduce the 
productivity of the user. In this app, on which the reserch was 
carried out, it is capable of accessing the moodle contents 
specially the quiz activities, events, collaborative working tools 
[5,6] such as wikis and forums. Further it delivers students 
learning progress evaluating component and a mechanism of 
getting students feedbacks on the learning materials, by which 
the lecturer could then evaluate the students’ interest towards the 
different types of quizzes and improve the lesson component.In 
the app we have extracted only the above functions from the 
moodle to deliver them in an interactive and meaningful manner 
through the mobile device for the student by facilitating them to 
involve with those activities in an enthusiastic manner [7]. 

Especially the app has been developed to support the students 
of Department of Electrical and Computer Engineering of the 

Open University of Sri Lanka, to facilitate the distance learning. 
The main purpose here was, since most of the students are 
external students and the inability of them to participate on the 
face to face sessions regularly. Although the university maintains 
Learning Management System to support them with the 
supplementary materials, activities and learning references up to 
which level the students are keeping alert on them regular basis 
is a problem.  

To assist this problem we took the advantage of providing 
portability of the above services by delivering the most important 
functionalities in the moodle through an interactive mobile app 
which they could be accessed through their mobile devices [4].  

 

II. SURVEY ON USAGE OF MOBILE DEVICES AMONG 
STUDENTS 

To ensure the feasibility of providing such solution the initial 
fact was to ensure whether all the students have their own smart 
phone through which they could access such type of app. To find 
the above requirement, we had a small survey to get the statistics 
of smart phone usage among the target population (That is 
randomly selected 100 students at Open University of Sri Lanka, 
Department of Electrical and Computer Engineering). 

TABLE  I: USAGE OF MOBILE DEVICES 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Percentage of users Device  
73% Smart phone 
13% Tab 
11% Smart phone and Tab 
3% No smart phone or Tab 
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III. DESIGN AND IMPLEMENTATION 

 
Figure 1: High Level Design of Mobile moodle app. 

 
Basically there are seven components which interact with the 

users. They are: Quiz Component, Forum Component, 
Assignment Component, Progress Component, Wiki Component, 
Event Component and Grading Component which allows teacher 
to view students’ performance on quizzes. Student and the 
teacher are the two user roles which could access these 
components;  

Components such as Quiz, Forum, Wiki and Assignment are 
communicating with the Event Component. Through the Event 
Component the users are alerted on events which are having 
expiration dates associated with them. Quiz Component and 
Assignment Components are connected to the Grading 
Component which stores the results of each of them. This 
Grading Component gives grading data to the Progress 
Component which shows the progress of each student on the full 
course and progress of all the students on each activity. 

Further, students are able to attempt on Quizzes through the 
Quiz Component and add their feedback and rate the quizzes 
according to their interest. Viewing forum posts and adding the 
posts to any given forum through the Forum component is 
another functionality which is facilitated through this app. 
Students are able to upload assignments through Assignment 
Component and to collaboratively participate on knowledge 
sharing through Wiki Component. Students’ progress on quizzes 
could be graphically viewed by the both roles. 

Whole system is implemented using Apache Cordova 
framework.  Aim is to provide the benefit of platform 
independence.  User Interface and interaction with the server side 
is maintained through java script and jquery whereas server side 
scripting is with php.  

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2:  Sample Images of implemented App. 

IV. EVALUATION AND RESULTS 
Before releasing the product to the students, to measure the 

feasibility of utilizing the app by the students, a workshop was 
conducted with the staff members of the Faculty of Engineering 
in Open University of Sri Lanka. Throughout the workshop they 
were guided through some activities in the moodle through our 
mobile app and following findings have been discovered. 

Workshop structure 
A. Nature of the participants: 

Number of participants: 18 
All are first time users of the app. 
10 of them are familiar with moodle server. 
 

B. Questioner: 

Following questioner has been distributed and    
collected their feedback at the end of the workshop. 
 
1. How do you feel about the mobile moodle app? 
2. What type of benefits do you see when using the 

app other than normal moodle environment? 
3. Do you feel that it will be easy for the students to 

participate with the studies by having such an app 
more interactively? 

4. Do you feel that it will be easy for you to transact 
with the students through this app? 

5. Do you feel that this will be contributed for the 
learning performance enhancement of the students 
than in normal class room? 
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6. Any suggestions that you propose to improve this 
app to enhance learning performance of the 
students? 

7. What type of things can you propose to address 
individual's learning interest through the app? 
 

TABLE II: overall feedback on questioner 
 

 
C. Suggestions for improvement of the app 

Through the workshop, following Suggestions are made 
by the participants to improve the app 

1. When a quiz or assignment is there, if students 
want any help before answering the questions 
suggest an option to get necessary information 
from the teacher 

2. Make sure all the options given are working 
properly 

3. Rectify compatibility issues 

4. Make the app  compatible for different OSs eg; 
Windows 

5. Improve as “Cosera” 

6. Make it more attractive, user friendly 

7. Suggest to include an option to upload videos 

D. Suggestions to improve learning interest of the students 
through app 

To increase learning interest of the students, the following 
suggestions are selected. 

1. Make it more attractive using interactive and 
colorful themes 

2. Use novel and attractive materials 

3. Make it possible to view video materials 

4. Material update should happen regularly 

5. Conduct discussions with students through the 
app, give images related to feedback remarks to 
students answers 

6. Suggest adding shared option to discussions or 
relevant materials. 

V. RELATED WORKS 
Existing Mobilemoodle app allows the moodle functionalities 

through web services. Mostly facilitate with course contents, 
event notifications, forums etc. From moodle APIs through web 
services [2, 8, 13], it is difficult to access some of the contents 
and functionalities in the moodle environment. In this app we 
facilitate Open University students to engage with moodle 
quizzes as well. Further there are some other quiz apps. Most of 
them are standalone ones and not combined with moodle quizzes. 
Other than that, they are not open source and developed to 
support with android platform.  

Socrative, eClicker , The Answer Pad, PollDaddy are some of 
the standalone apps for real time interaction among student and 
the teacher.(ex: for class room polls and quizzes) [9,10].  

From apps such as riddle, moodle, learningpod, 
simultaneously the student can involve with quizzes and teacher 
could view the students’ progress on activities and evaluate and 
give feedbacks on them [10, 12, 13]. They are standalone apps 
[10]. Moodle integration is not there. Most of them need special 
devices to access the apps like tablets or ipads. Further, most of 
them are android apps (supports only on android devices). To 
achieve platform independence in here, we used the Apache 
Cordova as the development framework. 

Question  Feedback 
General feeling 
about the Mobile 
Moodle App 
 

From the eighteen users, eleven of 
them have a positive feeling about the 
app, other six of the users have stated 
that there are issues to be fixed.  

Benefits of the 
App 
 

Easy to access 
Ability to access at any time 
anywhere 
Ability to get quick feedback from the 
students 
Attractive&Interesting 
Ability to give feedback easily 
Motivate students to access moodle 
Increase accessibility and availability 
Giving events to be done 
Portable 

Ease of use  for 
Students 
 

14 users have agreed to that the app 
will be easy for the students to use 
and it will increase the efficiency of 
the students' learning process. The 
others have agreed with some 
conditions. One of them have stated 
that it will be easy for the students if 
the response time is decreased, , one 
other user stated that the easiness 
depends on the user, for the full time 
users it will be easy but not for the 
others 

Ease of use  for 
Teachers 

seventeen out of the eighteen of the 
group have said yes that it will be 
easier for the teachers, but one user 
have mentioned since he was a 
Windows mobile user he will 
probably not use the Mobile Moodle 
App. 

Learning 
Performance 
Enhancement 
through the app 

All the users have stated that the app 
will definitely enhance the learning 
performance of the students. They 
mentioned that even though the 
students use but their participation is 
essential for the day schools as well. 
One of the staff member has 
commented that the app will enhance 
the learning process if  students are 
not only focusing on passing the exam 
but also for learning 
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VI. CONCLUSION AND FUTURE WORKS 
Main aim was to facilitate the Open University students with 

distance learning, enabling moodle activities through a mobile 
app. specially engaging with moodle quizzes with various 
question types, use of moodle forums, notifications on the events, 
graphical view of the progress on marks of the quizzes, 
collaborative works with wikis and giving feedback [11, 8] on 
the moodle activities are allowed for the students. Finally 
through this app it has been achieved most of the targets that are 
focused at the planning stage which could be proved by these 
deliverables.  
 

Table III: deliverables of the app 

 
Objective How it has been achieved 

Collaborative working Wikis, forums are there for 
collaboration [25] 

Knowledge enhancement Participating with moodle 
quiz activities and 
assignments 

Contribution of students in 
supporting lecturer to build 
learning materials. 

Facilitated feedback 
mechanism on activities 

Self-evaluation on 
performance 

Facilitate with graphical 
representation of student’s 
progress on scores. 

On time aware with the 
studies 

Alerting with moodle events 

Interactivity Providing existing moodle 
features in interactive 
way[19]. (ex: progress by 
graphs, feedbacks, view 
moodle quizzes in a proper 
way in mobile devices, use 
of breadcrumbs to resolve 
the ambiguity with 
navigation through the 
app[19], proper alert and 
error messages at relevant 
places) 

 
 

From this app we are aiming at customizing the app by 
providing device independency and platform independency. 
Further some standalone apps that have been developed for 
mathematical calculations by the use of the technique of random 
number generation are expected to be embedded here. 

 
According to the workshop most of the users have stated that the 
app will be popular amongst students because, most of the 
students of their university are not full time students, even 
though one of the users have mentioned that the app will be 
easier for the full time students but not for the others. When we 
consider the overall feedback, we can see that most of the staff 
members have a positive attitude towards the Mobile Moodle 

App. According to the comments on benefits, we could see that 
even though the tested group is first time users, 
 
 

they have identified many interesting benefits of the app. We 
are aiming at improving the app to be compatible for any android 
device as they have suggested. We will focus on integrating 
options to view videos through the app as well. To make the 
users interested in the app, we will make the app more attractive 
and user friendly.     
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Abstract- As a collection of lively phenomenon city, life is dependent on series of factors which define the urban spatial structure also. 
Conventional urban planning typically takes the view that the classification of city activities as commercial, institutional, residential, 
public, etc. But understanding the urban space in the category of third spaces, gives that real meaning of the urban space. According to 
that classification there are three spaces as first (home), second (Work place) and third (Other) spaces in the urban environment. In 
urban planning the second space is the mostly concerned space. There are many different activity based locations and those can be 
identified within the category of ‘third spaces’, but the ones such as pubs, bars, cafes, special restaurants, brothel houses, illegal drug 
spots etc. are a special category that is generally regarded as ‘not-so-desired’ activities in a city but more functioning  locations of the 
city. But this category of third spaces is not getting the attention of the urban planning activities.  
Accordingly this paper examines the influence of the third spaces (bars, pubs, and specific restaurants etc.) distribution pattern on the 
urban spatial structure of Colombo Municipal Council area. In further it describes how these third spaces impact to the urban spatial 
structure and explores the relationships between the Third spaces location patterns and the spatial structure element of the City of 
Colombo using Correlation analysis. Through the understanding derived from the analysis, this paper calls for the due attention of the 
planners and urban designers for planning and designing the city environments to identify the hidden third spaces. And also to identify 
the vital role of locations of this category of third spaces and the distribution pattern that makes the cities more active and vibrant. 
 
Index Terms- Third Space, Urban Spatial Structure, City Functions, Urban Morphology 
 
 

I. INTRODUCTION 
onventional urban planning usually takes the view that urban activities can be broadly classified as commercial, institutional, 
residential, public, etc. This classification is limited in many ways as it does not reflect the real use of the urban space by it’s the 
inhabitants. In that context, understanding the urban space in a tiered classification: first (home), second (work) and third (other) 
provides a better conceptualization of urban space to the planners. Even though the first: that is home and the second: that is a 
work environment, are mostly of the concern in planning work, the third space has not yet gained the adequate attention of the 
planners, despite the planning implications that they have in the city. 
“The Third Space is a term used in the concept of community building to refer to social surrounding which separate from the two 
usual social environments of home and the workplace.” (Oldenburg, 1991) 
There are many different activity locations those can be identified within the category of  ‘third spaces’, but the ones such as 
pubs, bars, cafes, special restaurants, brothel houses, illegal drug spots etc. are a special category that is generally regarded as 
‘not-so-desired’ activities in a city, and therefore, are the least considered in planning. Yet, they are common in all urban areas 
and have an impact on the structure and the order of functioning of an urban area. 
Owing to the fact that these third spaces are regarded unimportant not many studies have paid their attention to the impact that 
they make in a city. Such attempts are not found in Sri Lankan context. Therefore, there is a gap in the knowledge in conventional 
planning discipline on the order and the impact of these third spaces in an urban environment. 
Bars, pubs, special restaurants like that places are popping up in an urban context with people’s needs as third spaces. The no of 
these places are increasing and those places attract people with adding a high level of functionality to the city. But the locations of 
these places are not placed with professional interventions and there are relationships of these places with other activities of the 
area. However the perceptions of most groups are in negative ways related to this places and there is a need to explore the 
relationship of these places with urban spatial structure. 

 

C 
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II. IDENTIFY, RESEARCH AND COLLECT IDEA 
The study has been initiated to find out the influence of space making of bars, pubs, restaurants, etc…. for the urban spatial structure. 
The literature review for this research is based on identify the meanings of two terms, third space and urban spatial structure. And in 
further this chapter describes the related concepts with third spaces and parameters which determine the urban spatial structure. The 
field of third spaces and urban spatial structure has described in many types of research, books, journals, and articles. That literature 
was the platform to explore the relationship between discussing two terms. The literature further described for this research is 
basically explain the previous studies related to above topics. 
The term of third place and the concept, differently defined by different experts of the urban design field.  
“The third place is a term used in the concept of community building to refer to social surroundings separate from the two usual social 
environments of home and the workplace”. (Oldenburg, 1991)  
According to Oldenburg (1996), first place is the home. It is where we live and it is a most comfortable environment for us. According 
to him the second place is the place where we work. It can be a luxury job or very poor job. It does not matter. It changes with the 
person to person. 
"Third place “where people can meet, put aside the concerns of work and home, and hang out simply for the pleasures of good 
company and lively conversation are the heart of a community's social vitality and the grassroots of democracy” (Oldenburg, 1991) He 
argues that third places are important for civil society, democracy, civic engagement, and establishing feelings of a sense of place. 
“Third places, they are "anchors" of public life and facilitate broader, more creative communication”. (Trancik, 1943; Freidmann, 
1987; Oldenburg, 1991). 
The contribution (Trancik, 1943; Freidmann, 1987; Oldenburg, 1991) summarizes that the combined effect of common interest, social 
interaction, and cultural value can contribute to a great extent to achieve dynamic third place or public realm. 
As a concept of third places identify the main values of that places in urban design (Carmona, 2001). There have four major values of 
the third place. 
•Character: A habitation with its own character. The character in the townscape and landscape is ensured by responding to and 
reinforcing locally distinctive patterns of development, landscape and culture.  
•Ease of Movement: Accessibility and local permeability by making places that connect with each other and are easy to move through, 
putting people before traffic and integrating land uses and transport. 
•Public realm: A place with attractive and successful outdoor areas. The public spaces and routes that are attractive, safe, uncluttered 
and work effectively for all in society. 
•Continuity and Enclosure: A place where public and private spaces are clearly distinguished. The continuity of street frontages and 
the enclosure of space by development define private and public areas.  
Third place and third space are two different concepts and the person who was talks about are defined it as follows. 
“Social space is a social product or a complex social construction based on values, and the social production of meanings which 
affects spatial practices and perceptions”. (Soja, 1996). 
According to Lefebvre (1991), Everyday life is defined as “whatever remains after one has eliminated the all specialized activities.” 
Everyday life people are using space for their activities.  Everyday space suggests similar images of the ordinary places such as the 
street and the home, which are the familiar setting of our day to day lives. Debord (1981, p.69) pointed out that: “The majority of the 
sociologist identify the particular activities everywhere and everyday life is nowhere.” And also, Lefebvre (1996) define the everyday 
spaces which function with the dwellers and the environment.  
Third spaces also a category that the acting role in the city and also most of the third spaces like that the bars, pubs, 
restaurants…..mostly use by the people. That third spaces are very close to the people life and the legally or illegally that places 
functioning.it is caused to the effect to the urban spatial structure. 
In the literature about the location of the third spaces, Oldenburg (1999) said that locality meeting places are vanishing. He calls these 
spaces third spaces. He said these spaces can be demarcated as places other than home or work that get us over the day. “The third 
place is a general title for an excessive diversity of the community. Third places provide a place to connect with the people of their 
groups as well as a habitation to discussion ideas and news. In the studies about the place attachment, Proshansky, (1983) identified 
that place attachment includes the relationship of feelings, knowledge, views, and activities in a situation to a place. Place attachment 
typically occurs after people have long or strong practices with a place and the place get great personal meaning (Gifford, 2002). Third 
spaces also make that the place attachment for the people who use that places regularly. According to Waxman (2004) is said that 
coffee shops one type of third space in the city. He said that the location of the third spaces effect to the convenience, access to the 
close area or neighborhood and close facilities, the ability to walk, drive, or cycle to the third space. In the research about the third 
spaces locations. 
Understanding the urban spatial structure 
According to Rodrigue (2009), define that “urban spatial structure refers to the arrangement of urban space with respect to the set of 
relationships arising out of urban form and its underlying interactions which are composed of people, freight and materials, and 
information”. “Urban form is obviously a major constituent of 'character', that rather than elusive concept so it is important in many 
conservation planning and design, but also with much wider relevance in non-protected areas”. 
According to the Akin, Darcin, Celik, and Mehtap (2012), “Urban structure defines with (CBD, Urban, Suburb, Rural, Outer rural) 
and also population density wise classification, Land value classification.” 
According to the Gehl (2013), urban structure is comprised of three elements: 
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1. Space is the underlying topography, the natural features and landscape of an area. Space influences the look and character of the 
districts and neighborhoods, the parks and open spaces that exist upon the land base. 
2. Movement is the organization of roads, sidewalks, cycling lanes and pathways as well as the transportation infrastructure and 
services they lodge. 
3. The building form is the variety of building types, as defined by their physical scale, mass, orientation and height, within an area. 
The interplay between building forms is what creates spaces, defines streets and influences a city’s skyline. Public and private space in 
cities and the degree of connectivity and accessibility. 
According to all of the definitions spatial structure is the combination of all systems, patterns, and networks.it has having natural and 
manmade things such as hydrology system, Road network, Building pattern, land uses and also people’s activity patterns. According 
to the Karajan (2006), When considering the urban structure components, it includes that the topology (Land form, settlement 
clustering, spaces), Morphology (building forms, environmental patterns) and typology (activity pattern, circulation). 
According to the Horton and Reynold (1971), spatial structure includes the linear features (e.g. road networks), nodes (e.g. Shopping 
centers) and surfaces (e.g. population densities) in short it is included in the whole of the spatial organization and change with the 
time. 
In the broad frame of the third spaces many of the researches based on the behavior of third spaces, third spaces characteristics, and 
also third spaces as urban regeneration strategy.  
According to Swapan (2013), third spaces are used as an urban regeneration strategy. The Lost spaces or neglected space that exists in 
most cities. Lost spaces are either under used or weakening to provide opportunities to reshape an urban center. He argued using the 
third space concept how the lost space can be turned into the third place for urban regeneration. According to Mehta and Bosson 
(2010), examine how the urban design characteristics decide the third-place businesses from other businesses in the Main Street. 
According to them, findings suggest that third places are relatively high in both personalization and permeability to the street. 
Rosenbaum (2015), examined the Social Supportive Role of Third Places in Consumers’ Lives. He explained that the objective of this 
was to develop a frame-work which illustrates how and why third places become meaningful to older-aged customers. According to 
Meshram and O’Cass (2013), explored the empowerment of the senior citizen consumers’ through social appointment in third places 
and their subsequent loyalty to third places. 
Most of the researches on this topic are based on the third spaces characteristics, third spaces behavior pattern, third space, and the 
public spaces. 
According to the broad frame of third spaces like bars, pubs, coffee shops, restaurants and many types of economic and social 
gathering places are in the urban environment. They act the major role in the urban environment. Bars, pubs, restaurants, cafes, spas, 
brothels, star category hotel like the places which are everyday used places by the people. As third spaces this places act major role in 
the urban environment. Location of the third space is an important factor which affects the urban structure and the morphology. But 
that places still have not been considered in the planning or urban designing. Hence, it is a key concern of the planners to recognize to 
read the space properly and plan it consequently. So this research is attempting to study the relationship between the third spaces and 
the urban spatial structure. 
Methods of Data Collection 
Preliminary observation 
In the town or city functioning places such as bars, restaurants, pubs, illegal drug spots are dealt with itsown users in the city. That 
case identifies the location and their functions need to see that the situation. And also, illegal activates can’t get a statistical data in the 
offices. Because police record only has what they arrested. This method was carried out throughout the research from beginning to the 
end. This technique identifies specific characteristics and important aspects of the location of the third spaces.  Spaces and functions of 
that places could be clearly identified and also find out the illegal drug selling spaces. 
Interviewing and discussion with people 
Through the data and information collected from primary observations and secondary sources list of the groups were selected and they 
were interviewed following an interviewing and discussing. It is done with the officers of the police department, Officers in the excise 
department, Officers of Colombo municipal council…. And also informal discussions with ordinary people in identifying the informal 
activity locations of the city. 
Location centered mapping 
One of the first exercises conducted was the mapping of Locations of third spaces in the Colombo MC area, showing its spreading 
pattern, highlighting clusters having more third spaces, crimes. Observations, secondary sources are conducted in a specific period of 
time and are recorded on prepared maps. 

III. RESEARCH RESULTS 
The city of Colombo has gained the well-known popularity being an administrative capital which is located in the west coast of the 
island. Case study area of the research is Colombo municipal council area. Colombo municipal council area consists of the six 
administrative districts called 1, 2A, 2B, 3, 4, 5 districts and it contains the 47 GN Divisions.In order to examine “Third spaces” 
within the city, it has to play a role in the urban environment. And also, find out how the “Third spaces” affect for urban spatial 
structure through a Pragmatic approach. So the research position is to understand the relationships between Third spaces and the city 
functions. Through the preliminary observations and literature review it was found that Colombo city has the highest number of Third 
spaces and functions comparing to any other locations when considering the “city functions” it extends to a broader scope. Functions 
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of the city can be interpreted under social, economic, environment and physical aspects.  But as the research gap is defined the need of 
a study to understand the relationships among, urban structure and the third space. 

 

A considerable level of population settled in Colombo district. That population is spreading in the Colombo MC Area. Although CMC 
attracts a considerable commuter population per day, in terms of residential population it is less in the Colombo core area since this 
area is using for commercial and official/administrative purposes. Therefore in CMC, comparative to the residential population, the 
commuter population is high. Towards the periphery of the CMC area there are slums and shanties. For instance Blumenthal, 
Dematagoda, Grandpass, and Panchikawatha areas consist of slums and shanties which represent the low income population and it 
leads to creating a high residential population towards the periphery of CMC. 

Space Syntax Analysis which describes the spatial arrangement and spatial integration of space have been used in the study to identify 
the overall creation of urban spaces in each district at each uninterrupted stage of the city UCL Depth Map software has been used for 
the space syntax analysis. (http//www.spacesyntax.com) It examines the integration levels of each axial line in locally as well as 
globally. Local integration is the indicator of the structural composition of the public spaces at the locality level and its analysis 
enables to identify the locations that are most and least attractive within the immediate context. Global integration is the indicator of 
the attractiveness of different public spaces at the overall spatial configuration of the city. 

 

 

 

 

 

 

 

 

 

 

 

Figure 01:-Location Map of Colombo city Figure 02:-Colombo MC Area Population 
 

Figure 03:-CMC Area Spatial Integration 
Source: Town & Country Planning Department 
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Colombo is the commercial hub for inhabitants and also for the commuter population with a variety of activities. In Colombo, there 
are many third spaces create by people for their needs. With the variation of the third spaces, people use some third spaces as everyday 
spaces. That places are Bars, Special Restaurants, Pubs, Brothels, Cafes, illegal Drug spots, and Hotels. These places act as everyday 
using spaces in the city. The third spaces have mapped out using the data collected by field observations and secondary data.  

According to the maps, most of the third spaces located in the Colombo city. The locations of the formal and informal third spaces can 
be identified with some pattern of the city. Mostly Colombo star category hotels are located near to Galle road while most of the 
restaurants and casinos are located near to the main road network. Galle road is a place where most of the third spaces are located. 
Also, from Pettah to Aluthkade area is more complex with third spaces. In every town or a city, most of the people are using every day 
space like Bars, Cafes, and Restaurants. These places can be considered as busy places that exist in cities. Mainly these places located 
near to the main road since such places are much more commercialized which attract many people. According to Excise Department, 
within Colombo, every GN division has more than four bars. In night time of the day these Bars, Restaurants are playing a major role 
for the functionality of the area.Although there are no of legally established third places in Colombo there are many informal and 
illegal places where people are attracting daily. These places cannot be identified by direct observations. Places like brothel houses, 
illegal spa centers arrested by the police department. 

 

 

In Sri Lankan context, most of the crimes have recorded in Colombo district. According to the police records, there are a high number 
of the drug dealing businesses. Heroin and cocaine are the major issues for Colombo MC. According to the map of crime location, it 
reveals that most of the crimes are located in the east - Colombo. Because high rate of population cause to the high rate of the crime 
rate. Drug dealing is the key category of crime, identified by the police in last few years in many areas of Borella to Mattakkuliya 
area.Most of the third spaces   spread over the Galle road. Near to Bambalapitiya and Kollupitya, high density of third spaces can be 
observed while and Pettah and Fort has a higher density of hotels, restaurants, bars than the other areas. Towards the east side of 
Colombo, Borella and Gothamipura it has third spaces what functions without proper formal approvals.Crime locations map also 
shows a high density of crime in the pettah to Grandpass area. Most of the theft, heroine and prostitution activities are happening in 
those areas. But the crime location density is less in Galle road and more crimes are happening in the upper part of the Colombo. 
Heroine business, vehicle theft, Drug dealing are the main crimes that happens in the places such as Mattakuliya, Borella, Kollonawa, 
and Mahawattha. 

For achieving the Research question of the impact of the third spaces pattern of distribution (Bars, pubs, Special Restaurants, etc.) on 
urban spatial structure need to find out the third spaces in an area and other factors affect the urban structure. Correlation analysis is 
the best method which we can use for identifying the relationship between two variables.Using correlation analysis all data compare 
and get results. In the city level, one by one-third space and other factors relationships show that the different way of changes in the 
relationships. Bar location of the city and has a positive relationship among crime locations and the spatial integration. But casinos, 
restaurants, hotels are having week positive relationship among the crime location and the spatial integration. In the cafes, spa 
locations, heroine dealing places, bar locations are a significantly positive relationship among the crime location it shows that the 
places and crime location relationship cause to the one factor increases also increase in the other factor. All of the third spaces one by 
one has a negative relationship among the population and population density factors. As whole restaurants, cafes, hotels are not having 
a strong relationship among crime location. Illegal drug spot shows that negative relationship among spatial integration. Because 

Figure 04:-CMC area third spaces location 
Map 

     
    

Figure 05:-CMC Area Spa centers, 
Brothels Location Map 

     
    

Figure 06:-CMC Area Crime Location 
Map 
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illegal drug spots are always located more not considering places in the city. Brothel houses are an illegal way but located in the most 
spatial integration places in the city. 

Table01:- Correlation between third spaces & factors affects for urban spatial structure 

 

 

 

 

 

 

 

 

 

Table 02:- Pearson’s correlation analysis 

 

 

 

 

 

 

 

The cluster-based analysis was another method that used to investigate the relationship between third spaces and other data. In order to 
proceed the above analysis, five clusters were identified. The demarcations of the clusters are based on the availability of the number 
of thirst spaces. The identified five clusters are as below;  

Pettah (Pettah, Keselwatta, Kochikade north and south, Aluthkade west and east, Jinthupitiya, and Fort GN Divisions)  

Galle Road (Kollupitiya, Bambalapitiya, Milagiriya, Wellawatha north, Wellawatha south GN divisions) 

Borella (Borella north and south, Gothamipura, Wanathamulla, Narahenpita GN divisions) 

Bloemendhal (Bloemendhal, Grandpass north and south, Mahawatha, Lunupokuna, Madampitiya GN divisions). 

According to results add the correlation coefficient values into the chart. It shows how values changing among -1 to +1. Total third 
spaces. In the analysis of the data can see the most of the correlations are make a negative or positive impact on the city. But it shows 
that city level impact of the third spaces is very less. 

 

 

Variable Name Total 
Population 

Population 
Density 

Crime 
locations 

Spatial 
integration 

Third space  
Bar -0.123 -0.509 0.533 0.323 

Illegal drug 
spots 

0.609 0.038 0.325 -0.152 

Casino -0.264 -0.342 0.166 0.233 
Cafes -0.123 -0.509 0.533 0.276 

Restaurants -0.259 -0.496 0.252 0.356 
hotels -0.321 -0.424 0.197 0.393 
Spas -0.285 -0.678 0.679 0.625 

Brothel houses -0.433 -0.533 0.381 0.599 
Heroine dealing 

places 
0.024 -0.293 0.367 0.433 
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Third spaces locations pattern and the crime location pattern has a moderate positive relationship. It tells that the third spaces or crime 
locations increases are caused to increase in the other factor also. But deep analysis we can see there has not perfect positive or high 
relationship. There has only moderate or low relationship among them. Because Sri Lankan context most of the crime happen in the 
city center and outer city. It is caused to make positive relationship among the third spaces and the crime locations. Another factor is 
the spatial integration and the third spaces locations.it shows that there has a relationship among each other because accessibility and 
the location of third spaces basically find the good integration point or Roads. Population and spaces show a negative relationship. It is 
also seen that more third spaces locate near to Galle road, pettah, and Fort. And the most of them are Low population density sites. 

In the cluster analysis can see that different clusters act different actions in the correlation coefficient values. Borella cluster shows 
that there has not any relationship among crime location and the third spaces location distribution. It shows that third spaces do not 
affect for the all over the crime increases. All chart show that there has a negative relationship among the population and density. In 
the cluster of the bloemendhal cluster crime location and the third spaces correlation very high. It means that the environment of drug 
dealing, heroine business, brothels houses are the main cause for make many crimes. That finding limit to the special areas like 
bloemendhal. Spatial integration and third spaces mostly have the positive relationship among them.Third space like bars, restaurants 
one by one how to affect the urban structure show that the relationship differences among the population, spatial integration, and 
crime locations. Bar locations, spa location have a high degree of positive relationship among the crime locations. Illegal drug spots 
and spatial integration has a negative relationship.in the field we can see most of the illegal drug spot is not near to more integration 
places in Colombo.  

As a summary in City level, there is no consistency in correlation among factors and third spaces except population of city level. But 
at the local level there seem to be an impact on third spaces on urban spatial structure. 

IV. CONCLUSION AND RECOMMENDATIONS 
The functional contribution of urban spaces are getting importance in every urban area and bars, pubs, restaurants, cafes and illegal 
drug spots are main throughout that urban spaces. But in conventional urban planning, usually, urban activities are classified as 
commercial, institutional, residential, public, etc. This classification is limited in many ways as it does not reflect the real use of the 
urban space. In that context, understanding the third spaces as a category of urban spaces is important. Because the third space and its 
impacts are not highly discussed under any field. But bars, pubs, restaurants, cafes and illegal drug spots are popping up in urban areas 
day by day and those places attract people and create good functionality in that urban spaces. The effects from locations of third 
spaces to the other functions in an urban area are not mentioned by any of scholars. Because of that, there is a knowledge gap between 
the locations pattern of third spaces and its effects towards other functions and urban spatial structure of the area. Although other 
countries talked about this third places of bars, pubs, restaurants, cafes and illegal drug spots their main focus is to topics of behavior, 
social and economic effects, and the character of the place and regenerations of that places. But not with the location pattern of third 
spaces and their impact for the urban spatial structure and the city. The conventional understanding is where that more populated areas 
have more bars, etc. or more crimes are related to third spaces But based on this understanding the study is to answer the research 
question, how the distribution pattern of third Spaces affects the city and the urban spatial structure. To answer this research question 
firstly the understanding about the patterns and systems of urban spatial structure were got. And their relations with third spaces 
location pattern. According to the results city level, there is a negative correlation between numbers of locations of third spaces and 
factors like total population and population density. But the correlation between those factors is in some kind of considerable level. 
Between the number of third spaces and crimes. There is a positive relationship. In further it denotes the effects on the urban spatial 
structure.   
According to Hughes, G (2011) assaults, and bars density is discovered and find out there has a high correlation among them. That 
study shows that the distance of the bars, pubs, casinos and distance to casinos have high relationship. Near to that places assaults also 
high rate.it is done for the New Zealand Hamilton city. But in this study show that crime locations pattern and third spaces pattern are 
not having a proper relationship. But small special area like Bluemendhal cluster distribution of third space locations pattern shows 
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that high positive relationship among two variables. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
According to the variety of the third spaces distribution pattern, those are directly contributing for the functionality of the area. 
Because of that keep a consideration towards that in an urban planning is also important. As the place between home and work place 
the role and the spreading pattern of third spaces is impact for the urban spatial structure. These places are highly functioned as 
everyday spaces and the people attraction of those places are also very high.  
Planners and urban designers consideration towards distribution pattern of these places is very less. But when considered the urban 
environment these places locations can consider as the important but less considered places. The importance of this study is the 
consideration of the relationship of third spaces locations pattern and changing factors of urban spatial structure.  So this study opens 
up an area for think to urban designers and urban planners about the role of the third spaces and distribution pattern of third spaces and 
also how the effect on the urban spatial structure. Because there are bars, pubs, restaurants, cafes and illegal drug spots in every town 
and city. So with having this kind of effect of locations of third spaces with urban spatial structure, the less consideration of planners 
adding bad impacts for planning interventions. The study can be further expanded into a more detailed wide-ranging analysis focused 
with other socio-economic factors which are effecting for this third spaces. And also, can be further analyzed with gathering the more 
information of the informal third spaces. 
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Abstract- As per standardized references definition of PLM 
(Product Lifecycle Management) is “An integrated information 
driven approach comprised of people, processes/practices & 
technology to all aspects of products life, from its design to 
manufacture, deployment & maintenance- culminating in the 
products removal from service & final disposal.” Due to the 
issues related to the inefficient production management in any 
enterprises it makes it essential to engineer & incorporate the 
knowledge of PLM in the production sites. Out of a wide 
knowledged body (PLM) some concepts are taken into 
consideration in our paper, like its importance, phases, product 
cannibalization & so on. The purpose of this paper is to provide a 
clear knowledge of what stages a product goes through starting 
from its appearance in the market, how companies are influenced 
in introducing updated version of their products, six-sigma & 
lean manufacturing methods, etc. 
 
Index Terms- Product Lifecycle Management, PLM phases, 
Cannibalization, Six Sigma, Lean Manufacturing 
 

I. INTRODUCTION 
oday's global market, enterprises want more & more 
innovations to keep surviving. There has to be innovation in 

business, marketing, process, etc to improve & keep moving 
along with the existing competitions. In order to raise amongst 
the others the enterprises have to make use of their available 
intellectual assets in an optimized manner & this is possible only 
by proper implementation of "Product Life Cycle Management". 
In short PLM can be called a strategic approach involving  
reduction of costs, quality improvement, shortening time to 
market while innovating (open innovation), render a good 
customer servicing & business operations. The efficiencies of the 
company are thereby drastically improved in terms of, 
1.) Cutoff  in the time & cost of the product. 
2.) Shorter product cycle & lead time. 
3.) Reduced defective parts & reworks. 
4.) A better design of the entity. 
        Delivering the right product to the market is only half the 
battle that today's product makers' face. Best-in-class companies 
make use of  lean manufacturing design concepts which are 
further discussed. According to Stark (2004,p.2), "PLM is an 
activity of managing a company's products all the way across 
their lifecycles in the most efficient way". PLM enables the 
company to take control of  its products. PLM implementation 
projects are always complex in nature. Grõnvall (2009) compares 

PLM implementation with a heart transplantation. He says, PLM 
implementations carry many dependencies & uncertainties, & 
therefore are projects of high risks. Manifestation of PLM 
actually started with Computer integrated manufacturing (CIM), 
that involved Engineering data management (EDM) in the early 
nineties & later Product data management (PDM). Companies 
that apply PLM systems & concepts can be found in various 
industries ranging from automotive & transport sector (involving 
aerospace & defense) to process industries, life sciences & heavy 
machinery industries (Burkett et al., 2002). All these industries 
have unique characteristics & thereby unique PLM applications. 
The important drivers of PLM are the need for shorter product 
lifecycles, urge for more complex products in terms of 
components & functionality, trends of globalization & 
outsourcing, & consequently complex supply chains, need for 
customization of  products as a result of  more demanding 
customers, & increasing regulations such as safety, 
environmental & product reliability regulations (McGrath, 1996; 
Cimdata, 2002; Myer et al., 2002; Ausara& Deck, 2003, Stark, 
2004). For a company to successfully implement PLM it needs to 
develop certain methodologies & strategies, some of them are 
discussed later on in this paper. 
  

II. IMPORTANCE OF PRODUCT LIFE CYCLE 
MANAGEMENT 

        A new product introduction into a market is accompanied 
by many steps influencing the departments of that very company. 
The journey behind the successful launch of the product is fully 
fraught with challenges. Sometimes it may also happen that if the 
design experts & other departments come up with an excellent 
product involving creativity & proper use of technology the 
product may not win the hearts of the public/popularize itself in 
the society. The authorities may not be able to grab the 
opportunity in marketing  it well or the representatives may not 
have enough knowledge about the product to keep the customers 
satisfied with the queries. Wherever these kinds of weak bodies 
lie, an opportunity to invade the market & gain profits can be 
missed out. Thereby the company responsible for the production 
has to make sure that sufficient information regarding the entity 
they produce has to be properly circulated into the concerned 
departments having contributions in the company's success. This 
is where the Product Life Cycle Management comes into action. 
It's working: The PLM cannot be simply restricted to 
documentary works within the company. Although those 
elements also hold importance, PLM is more associated with the 

T 
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interacting parts including a number of actions like making, 
distributing & servicing the product. The main concept behind 
the word PLM is gathering the individual informations of the 
various departments into a central database, i.e. people working 
on a certain project are made to share their views with the co-
workers belonging to the other departments thereby exchanging 
their knowledge. This openness of communication continues 
throughout the end of the life cycle of the product. New data 
concerned with the product gets added, companies get tend to 
bring in development in their products as time passes. The 
feedback of their old one happens to be more important in this 
case. If the companies are not informed about the status of their 
present products, the managers may make the wrong choices. 
Constant input & updating the feedbacks of relating to the 
product is imperative for the success of the company, which 
makes the PLM even more important. 
 

III. DESCRIPTION OF PRODUCT LIFE CYCLE MODEL 
        Usually five steps / phases are involved in the life cycle of a 
product : Initially Product development,  followed by Product 
introduction, Product growth, Product maturity and finally 
Product decline. These five phases are common in all kinds of 
goods & services produced / rendered. Sometimes these phases 
are divided into small ones depending on the product type & are 
again considered when new ones enter the marketing world.   
 

 
Fig. 1: Product Life Cycle Graph 

Source: A.T.Kearney Analysis 
 

1. Product Development Phase: The development phase 
of the company comes  into action as the company gets 
& develops  new product ideas & innovations. It 
involves gathering of  information from various sources 
and implementing them in the formation of new 
products. During this process the product is made to 
undergo through various changes involving a lot of 
money & time during the initial development, i.e before 
it is made to target the customers via test markets. 
Those products that make their place in the test market 
are then introduced into a real market and the 
introduction phase of the product begins. During this 
phase, sales are zero and revenues are negative. It is the 
time of spending with absolute no return. This phase 
does not come into action in the graph as its curve is 
below the zero line.   

 
2. The Introduction Phase: Introduction phase of a 

product includes the launch of the product  in such a 

way so that it will have maximum impact at the moment 
of sale. The best examples for such a kind is the 
advertisement of  iphone6 & 6+ of the Apple company. 
This period can be described as a money sinkhole when 
compared with the maturity phase of a product. Large 
amount of money is spent  on the promotion and 
advertising , and also quick but costly service 
requirements  are introduced. The finance of the 
company has to be planned in such  way that a lot of 
money has to be sanctioned for the purpose, not 
expecting a high return. Having this product in all the 
counters of marketing is very important. In order to 
avoid this stress some of the companies pass on these 
responsibilities to external contractors. Setting of a price 
is another thing the company needs to decide during this 
phase, which is accompanied by several structural 
strategies. Early customers will pay a lot for something 
new introduced and this will help a bit to compensate  
that sinkhole that was mentioned earlier. Later the 
pricing policy should be made more aggressive such 
that it becomes competitive. Another strategy is that of a 
pre-set price believed to be the right one to maximize 
sales. This however demands a very good knowledge of 
the market and of what a customer is willing to pay for a 
newly introduced product.  A customer can tell a 
company about the features he desires on the product & 
what characteristics should appear on it. So in this way 
a company will have an idea about the expectations of 
the customers. 

 
3. . Growth Phase: In this phase we get to see the product 

take off in the market place, & is the time to focus on 
increasing the market sale. If the product has been 
introduced first into the market, then it is in a position to 
gain market share relatively easily. A new growing 
market alerts the competition’s attention.  The company 
must open show  about  product giving a detailed 
description about it.. A frequent modification of the 
product is done to gain attention & discourage the 
competitors, reduce other enterprises copying or 
offering similar kind of products. Other barriers are 
licenses and copyrights. Promotion & advertising of the 
product still continues, but not to that extent in which it 
was in the introductory phase. It is advertised to keep it 
competitive in the market here. External contractors 
may also be used for the purpose. This period is the time 
to develop efficiencies and improve product availability 
and service. Cost efficiency and time-to-market and 
pricing and discount policy are major factors in gaining 
customer confidence. A company should know its 
capacities & capabilities. It does not make any sense in 
increasing the production due to rise in demand without 
an arrangement for that capacity of production.  A 
company must not make the mistake of over 
committing. This may result in losing of the customers 
& lower the company’s prestige due to alternations in 
the characteristics.   
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4. Maturity Phase: When the market becomes saturated 
with variations of the basic product, and all competitors 
are represented in terms of an alternative product, the 
maturity phase arrives. This period is the period of the 
highest returns from the product. A company that has 
achieved its goals enjoys the profitable period whereas 
the one that has experienced failure reconsiders its 
position in the marketing site. During this period new 
brands are introduced even when they compete with the 
company’s existing product and model changes are 
more frequent. Pricing and discount policies are often 
changed in accordance to the competitions & policies, 
i.e. it keeps moving up & down (wavering). Promotion 
and advertising further helps in getting wide number of 
customers popularizing the product even more.  A good 

example of this is “Tide” washing powder, which has 
grown old, and it is still growing.   

 
5. Decline Phase: As the name suggests it is the phase 

relating t the end of the product. The decision for 
withdrawing a product seems to be a complex task and 
there a lot of issues to be resolved prior to dislodging it 
off the market. Dilemmas such as maintenance, spare 
part availability, service competitions reaction in filling 
the market gap are some issues that increase the 
complexity of the decision process to withdraw a 
product from the market.  Sometimes it is difficult for a 
company to decline a product. Usually a product decline 
is accompanied with an end of market sales. Other big 
products coming from the maturity phase pose a 
challenge to these products.   

 
STRATEGIES FOR EACH PHASE ARE MENTIONED IN THE BELOW TABLE:

 DEVELOPMENT 
PHASE 

INTODUCTION 
PHASE 

GROWTH 
PHASE 

MATURITY 
PHASE 

DECLINE 
PHASE 

 
STRATEGIC 

GOAL 

Publicity of the 
product, conduct 
a test for a period 

 
Capture a strong 
market position 

Maintain the 
market position 
& try to improve 

Defend your 
position from the 

other 
competitors 

“Milk” all 
remaining 

profits 

 
 

COMPETITION 

 
 

Almost NIL 

Early entry of 
aggressive 

competitors into 
market 

Pressure on the 
price & 

distribution tasks 

 
Competitive 
environment 
establishment 

Some 
competitors 

withdraw from 
the market 

 
    PRODUCT 

 
Limited variations 

Introduction of 
product 

variations 

 
Upgrading of 

products 

 
Decrease of 

price 

Variation that do 
bring profits are 

withdrawn 
 

PRICE GOAL 
 

High sales to the 
middle men 

Aggressive price 
policy (decrease) 
for sales increase 

Re-estimation of 
the price policy 

 
Defensive price 

policy 

Maintain level of 
prices for small 

profits 
 

PROMOTION 
GOAL 

Public-market 
production 
awareness 

Reinforcement 
of product 
awareness 

Reinforcement 
of middle men 

Being loyal to 
middle men 

Gradual 
decrease 

 
 
 
 

DISTRIBUTION 
GOAL 

 
Exclusive 

distribution 
through selected 

channels, creation 
of high profit 

margins to middle 
men 

 
 

General & 
reinforced 

distribution 
through channels 

General & 
reinforced 

distribution with 
good supply to 

middle men 
considering low 
margin profits 

from them 

General & 
reinforced 

distribution with 
good supply to 

middle men 
considering low 
margin profits 

from them 

Withdrawal 
from many 
distribution 

channels except 
from those used 

in the 
development 

phase 
SOURCE: Avlonitis G 
 

IV. PRODUCT CANNIBALISM 
        ”If you don’t cannibalize yourself, someone else will” 
said STEVE JOBS. 
        Cannibalism of a product is something that happens when 
the enterprise decides to replace their existing product with 
another (the existing products position has nothing to do with the 
replacement). This replacing is commonly due to the 
upgrading/new technologies that the enterprises have come up 
with, in association with the existing one. Sometimes it also 

happens that a new one is introduced even the existing product 
starts to grow in the market. There always has to be proper 
knowledge of when & why to implement cannibalism  as late 
implementation or early one may lead to heavy losses to the 
enterprise. Some of the strategies of cannibalism include- 
Gaining Global share in the market, Increasing Customer Loyalty 
& Increasing the  margin of profit.   
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Pictorial presentation for a better understanding 

Source: LinkedIn (Isaiah Adams) 
 
        Cases wherein Cannibalization doesn’t work: At times 
when a product is replaced by another without any market survey 
done (especially when the product has got a huge fan base), 
cannibalism can be disastrous to the company.                                            
        When to cannibalize? As mentioned earlier it has to be 
done only after market surveys(tests) & results say that the new 
product could bring profit to the entire production line/company. 
        illustration on how Cannibalization is profitable: Lets 
say we have product X, product X sells 100 units at a profit of 
$50. This makes a total profit of $5000. 
        Further on, product Y gets introduced. There will be 50 
units sale in the product at a profit of $75, which makes $3750 
profit. However by introducing product Y, product X sales will 
be dropped by 25 units. 
The profit calculations go like this, 
75 x $50 = $3750 for product X 
50 x $75 = $3750 for product Y 
New profit of the company now is $7500! 
 

V. LEAN MANUFACTURING & SIX SIGMA IN PLM 
        Lean manufacturing/lean production is a waste (“Muda”- 
futility, uselessness) elimination technique incorporated in an 
manufacturing process developed by Japanese engineers between 
1948 & 1975 . Overburdened waste (“Muri”) & uneven workload 
wastes (“Mura”). “VALUE” happens to be an action/process that 
a customer will be interested in paying for, & this technique of 
lean manufacturing happens to add values by reducing 
everything else. It can be said to be a continuous improvement 
philosophy in association with TOYOTA PRODUCTION 
SYSTEM or the KAIZEN. Toyota systems happen to be the 
major precursors of the Lean manufacturing methodology. 
Implementation of lean manufacturing is associated with a 
number of steps like the establishment of plans/actions, Lean 
training, Implementation of 5s, waste elimination, standardized 
work, Kanban, Levelized production, just-in-time production. A 
detailed description of the  steps involved are readily available in 
standardizes references. 
 

 
Fig: Basic Lean Tools (Source: bexcellence.org) 

 
        On the other hand Six Sigma is a set of tools & techniques  
for the process improvement. Being introduced by an engineer 
named Bill Smith (working at Motorola, 1968), today it is 
majorly practiced in a lot of industry sectors. Its main purpose 
happens to be the improvement of the quality of the output by 
identifying the defects & their causes minimizing the variations 
in the manufacturing process. This method when carried out 
within an organization follows a sequence of steps having certain 
value targets like reducing cycle time, reduce pollution, increase 
profits & customer satisfaction, etc. Motorola sets six sigma 
methodology for all its operations, & this became the prime 
technique for the management & engineering practices involved 
in their manufacturing. 
 

 
Source: www.sixsigma-institute.org 

 

VI.  CONCLUSION 
        Although it happens to be a latest introduced method, PLM 
(Product Lifecycle Management) has proven itself to be the best 
till date within an organization in all possible angles. 
Outsourcing has lead to a scenario wherein there are long design 
& supply chains because of which manufacturing, development 
& other support activities are spread over different organizations. 
Managing them over extended organizations used to be a very 
difficult task. PLM has coordinated the things making it a 
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simpler process. In this paper, we believe that attention is given 
to PLM’s importance, its phases, lean manufacturing & six sigma 
methods, cannibalization which make only a part of the wide 
concept of PLM. It is also understood from the paper that PLM is 
ultimately about even more than getting better products to the 
marketplace faster, i.e. it can provide revenue generating & cost 
management as well. With the PLM implementing guidelines 
conduction of schematic studies on the execution of PLM is 
possible. Comparisons with other cases are necessary to provide 
evidences whether those guideline lead to a better outcome or 
not. Aim is to obtain results of such kinds of comparisons in the 
near future. PLM leads to better productivity, which leads to 
growth & further profitability. 
 

REFERENCES 
[1] Paper on PLM by Ioannis Komninos (www.urenio.org) 
[2] PLM: Sustainable & knowledge management as keys in a complex system 

of product development by Maria Giovanna Trotta 
[3] www.wikipedia.org/wiki/market_cannibalism 
[4] www.mcngmarketing.com 
[5] Aaker D. Strategic Market Management, Willey, 1995.   
[6] Avlonitis G. Strategic Industrial Marketing, Stanoulis, 2001.   

[7] Genesis Strategies “Product Life Cycle Management”, on-line 
<http://www.genesisstrategies.com>   

[8] Jensch J. “Strategic Marketing and the Product Life Cycle”, 1999, on-line  
<http://www.questteam.com>   

[9] Lightfoot W. “Product Life Cycle Stages”, on-line 
<http://www.marketinginc.com> McGrath M. Product Strategy of High-
Technology Companies, McGraw-Hill, 2000.   

[10] Norman D. “The life cycle of a technology: Why it is so difficult for large 
companies to innovate”, 1998, on-line <http://www.jnd.org>   

[11] <http://www.faculty.washington.edu/krumme/systems/pcycle.html>   
[12] Smith J. C. “Product Life Cycle”, on-line <http://www.accessnorthga.com> 

Twiss B. C. “Forecasting Market Size and Market Growth Rates for New 
Products”,  

[13] wikipedia.org/wiki/lean_manufacturing 
[14] wikipedia.org/wiki/Six_Sigma 

 

AUTHORS 
First Author – K  J Yogesh,  yogesh.kj95@gmail.com, 
Department of Mechanical Engineering, Jain Engineering 
college, Belagavi 
Second Author – Md  Rehan  Desai,  rehandesai68@gmail.com, 
Department of Mechanical Engineering, Jain Engineering 
college, Belagavi 
 

 

 
 
 

http://ijsrp.org/
http://www.urenio.org/
http://www.wikipedia.org/wiki/market_cannibalism
http://www.mcngmarketing.com/
mailto:yogesh.kj95@gmail.com
mailto:rehandesai68@gmail.com


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      453 
ISSN 2250-3153   

www.ijsrp.org 

Performance Enhancement of Hydraulic Turbine 
Regulating System(HTRS) Using Multi Objective Ant 

Colony Optimization 
MubeenaMuhammed*, Dr.Sheeba R 

 
* IIC,TKMCE,Kollam,Kerala 

** Department of EEE, TKMCE,Kollam,Kerala 
 
Abstract- In this paper a design method for performance 
enhancement of Hydraulic Turbine Regulating Systemis 
proposed.A multi-objective Ant Colony Optimization algorithm 
is implemented to the PID controller ofHydraulic Turbine 
Regulatory System(HTRS).Multi-objectivecontroller design 
method is differ from single-objectiveoptimization and it has 
more than one objective functions.In this paper ISE and ITSE are 
chosen as twoobjective functions.Objective is to achieve shortest 
risetime and minimum overshoot simultaneously. 
 
Index Terms- HTRS, PID controller, Ant Colony Optimization, 
multi-objective function, speed regulation. 

I. INTRODUCTION 
Hydro power is an important and cost effective renewable energy 
source. It plays a significant role in today’s electricity generation, 
contributing to more than16% of electricity generation 
worldwide and about85% of global renewable electricity. Its 
benefits arevery relevant in this environment condition. Primarily 
it is clean renewable electricity and secondly it is asan enabler to 
greater contribution of other renewableson the grid.Always the 
generation process is not smooth. Different disturbances are 
emerging and it drops the stable operation of the system that is 
the process is nota linear one. Hence there is a need for a 
regulatorysystem,it is called Hydraulic Turbine Regulatory 
System (HTRS).HTRS includes a governor,a controller,aturbine 
and a generator.Conventionally the controllerused in the HTRS is 
a PID because of its structuralsimplicity and reliability. 
 
 

II. REVIEW OF LITERATURE 
 
ZhihuanChen[1]focused on the design of the FOPID controller 
using chaotic non-dominatedsorting genetic algorithm II 
(NSGAII) for hydraulic turbine regulating system (HTRS). 
Theparameters chosen of the FOPID controller is formulated as a 
multi-objective optimizationproblem, in which the objective 
functions are composed by the integral of the squared error(ISE) 
and integral of the time multiplied squared error (ITSE). The 
chaotic NSGAII algorithm,which is an incorporation of chaotic 
behaviors into NSGAII, is used as the optimizerto search true 
Pareto-front of the FOPID controller and designers can 
implement each ofthem based on objective functions priority. 
The designed chaotic NSGAII based FOPIDcontroller procedure 
is applied to a HTRS system. A comparison study between the 

optimuminteger order PID controller and optimum fractional 
order PID controller is presentedin the paper. The simulation and 
some experimental results validate the superiority of 
thefractional order controllers over the integer controllers 
Fang H.et.al.[2]used an intelligent meta-heuristic optimization 
methods for the controllerdesign in the hydropower system .It 
recently received a lot of attentions from the 
contemporaryresearchers. 
CoelloCACet.al [3] did an evolutionary multi-objective 
optimization algorithm, namelyadaptive grid particle swarm 
optimization (AGPSO), issued for generating a solutions set 
fordesigning the PID controller in the HTR system. 
Naik KA.et.al. [4] observed a remarkable improvement in 
stability of this system with theIMC tuning method while  
compared with the traditional singular frequency based 
methodand Ziegler-Nichols closed loop optimization. 
PangaoKou [5] presented a new approach of Bacterial Foraging 
Optimization Algorithm (BFOA) is introduced in this study. 
Toimprove the precision of the identification process, amodified 
objective function is proposed based on the measurement of gate 
opening, mechanicaltorque and generator speed from a simulated 
model. The improved objective function (IOF) and the 
conventional objective function (COF) are used in the 
identification and twosets of parameters are derived and 
compared. The results show that BFOA is effective 
inidentification of hydraulic turbine governor system and 
parameters derived from the modifiedobjective function have a 
higher accuracy. 
KanasottuAN [6] introduced a remarkable improvement in 
stability of this system hasbeen observed with the IMC tuning 
method while compared with the traditional singularfrequency 
based method and Ziegler - Nichols closed loop optimization. 
JagatheesanKaliannan.et.al [7] describe the application of an 
Artificial Intelligence (AI)optimization technique to design 
Proportional-Integral-Derivative (PID) controller for 
LoadFrequency Control (LFC) of single area re-heat thermal 
power system.  
Rajeev Kumar [8] studied different PID tuning formulas for a 
third order process.Theyare based on the knowledge of the 
ultimate gain, ultimate period and minimization of integral 
squared error (ISE) and integral absolute error (IAE).The 
performance of various tuningmethods has been compared by 
applying a step input to the given process. Simulation 
resultsshow that tuning a PID controller with Ziegler Nichols 
(ZN) tuning method results inless rise time (tr), peak time (tP), 
and integral squared error (ISE). The Relay Auto tuningmethod 
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is applicable when less ISE is required while Modulus Optimum 
(MO) tuningmethod is applicable when less settling time (tS) and 
less overshoot is required and ComputationalOptimization (CO) 
method is helpful when the desired closed loop specificationsare 
decided by the designer. The robustness factors gain margin 
(GM), phase margin (PM),gain crossover frequency, phase 
crossover frequency and stability are considered. 
Chuanwen Jiang et.al [9] proposes an improved evolutionary 
programming (EP) methodwith deterministic mutation factor for 
on line PID parameters optimization of hydro turbinegoverning 
systems. The mutation factors are usually generated with 
Gaussian or Cauchyrandom series in conventional evolutionary 
programming algorithms. 
EnsiEnim et.al.[10] treat a tuning of PID controllers using multi-
objective ant colonyoptimization. The design objective was to 
apply the ant colony algorithm in the aim oftuning the optimum 
solution of the PID controllers (Kp, Ki, and Kd) by minimizing 
themulti-objective function. The potential of using multi-
objective ant algorithms is to identifythe Pareto optimal solution. 
 
 

III. MODEL OF  THE  HYDRAULIC  TURBINE  
REGULATING  SYSTEM 

 
Usually a hydro power plant consists of a reservoir, 
penstock,wicket-gate,water turbinewith generator sets attached 
and the draft tube.Water from the reservoir flows through 
thepenstock and then is regulated by means of guide wicket 
gates,which are always moved by ahydraulic servo mechanism 
controlled by turbine speed controller. The controller acts 
whenthere is a mismatch between the torque developed by 
turbine and the electrical demand onthe synchronous 
generator.HTRS is focused on the frequency control among the 
given speedreference r, controller output u, servomechanism 
device output y, water turbine mechanicaltorque output m t and 
flow rate q, conduit output h, and generator speed output x.In this 
section, a kind of non-linear models of HTRS has been studied 
and models of othercomponents are added respectively. Read 
already published work in the same field.  
 

3.1  Model of turbine governor 

PID is the widely used controller for speed governing of HTRS. 
The transfer function of the PID controller is 

GPID(S) = KP +KI /S+KDS   (3.1) 
KP =Proportional gain, KI =Integral gain, KD =Derivative gain 
 

3.2 Model of servomechanism 

The servomechanism plays the role of actuator of water turbine. 
It is made up by the major servomotor and auxiliary servomotor, 
thus the model can be conducted as a first ordersystem. 

Gc(s) = 1
𝑇𝑇𝑇𝑇(𝑠𝑠)+1

    (3.2) 

 
Where, Ty is major servo time constant 

3.3 Model of water turbine and penstock system 

In HTRS, it usually considered water turbine and the penstock 
pipeline as a whole. As flow rate is nonlinear to pressure, It 
isdifficult to describe movement laws of fluid in the 
penstock.However,neglecting plant parameter changes and water 
column elasticity effect inthe penstock,the transfer function of 
inelastic water hammer could be expressed as 
 

Gh(s) =ℎ(𝑠𝑠)
𝑞𝑞(𝑠𝑠)

= Tws    (3.3) 
 

Where, h(s) and q(s) are the Laplace transform of effective water 
head h and flow rate q.Tw is known as water response time 
constant. 
The dynamic characters of turbine and penstock system can be 
expressed as 
 
 Gt(s) = ey

1 – 𝑒𝑒𝑒𝑒𝑇𝑇𝑒𝑒
1 + 𝑒𝑒  𝑞𝑞ℎ𝑇𝑇𝑒𝑒𝑠𝑠              (3.4) 

 

3.4 Model of generator system 
Model of the synchronous generator used in this section is a 
simplified first order transferfunction 
 
 Gg(s) = 1

𝑇𝑇𝑇𝑇𝑠𝑠  + 𝑒𝑒𝑒𝑒
               (3.5) 

 
Where, Ta is the inertia time constant of generator, en is the 
adjustment coefficient of generator.  
 

IV. MULTI-OBJECTIVEANT COLONYOPTIMIZATION 
ALGORITHM ONHTRS 

The ACO was first proposed by Marco Doriga, Vittorio aniezza 
and Alberto Colorni in1995. The main duties to be done in an 
ACO algorithm are the solution construction,themanagement of 
pheromone trails, and the local search.In addition to that there is 
a needto initialize the data structure and parameters.The blind ant 
deposit a chemical substancecalled pheromone on their path for 
mutual communication.While each ant starts initially atrandom 
positions and each of them moves in search of food source,the 
one that finds foodsource first returns the nest first and that 
makes the shortest distance and more number oftravels between 
the food and the nest.Thus the pheromone content becomes 
stronger andrest of them uses this path.ACO has been tested over 
various of problems such as travelingsales man problem, 
generation scheduling etc.ACO based real time optimization has 
started. 
4.1 Application of Ant Colony Optimization for HTRS 
The development of Ant Colony Optimization based algorithm 
can be described as follows. The various steps involved are 
4.1.1 Data Initialization 
In this step,(1)the instance has to be read,(2)the distance matrix 
has to be computed,(3)thepheromone matrix has to be 
initialized,(4)the ants have to be initialized,(5)the 
algorithm'sparameters must be initialized,(6)some variables that 
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keep track of statistical informationsuch as the used CPU time, 
number of iterations, or the best solutions found so far, have to 
beinitialized.A data initialization procedure is like as follows: 

a) Initialize Data 
b) Readinstance 
c) ComputeChoiceinformation 
d) Initialize Ants 
e) Initialize Parameters 
f) Initialize Statistics 
g) End-procedure 

4.1.2 Solution Construction 
The optimization is managed by the procedure Construct 
Solutions.It includes these phases; the ant's memory must be 
emptied. And deploying ants initially: In this task ants are 
randomly deployed in a feasible solution 
space with respect to the constraint.Here,the position of an ant 
represents onecomplete solution set of the problem.In this 
problem there are three parameters tobe optimized,vizKp, Ki, 
Kd.So the location of an ant is the point in the three dimensional 
space having axes Kp, Ki, Kd. 
Each ant constructs a solution set.at these procedure ants apply a 
Decision ruleto find outthe probability of next node from current 
node. At first the current node of each ant is determined.The 
probabilistic choice of next node is calculatedby equation 
 

PijA (t) =[𝜏𝜏Rij]α[η ij]]β/∑ ij [ 𝜏𝜏Rij]α[η ij]β(4.1) 
 

ACO uses a pheromone matrix 𝜏𝜏 =τ ijfor the construction ofgood 
solutions. 
 
4.1.3 Local Search 
Once the solutions are constructed, they may beupdated by a 
local search procedure. Since the details of the local search are 
not important for understanding how ACO algorithms canbe 
coded efficiently. 
 
4.1.4 Pheromone Update 
One of the critical step in an iteration is the pheromone update.It 
includes two pheromoneupdate procedure; Pheromone 
evaporation and pheromone deposit.The pheromone 
evaporationdecreases the value of pheromone on the path of the 
ants by constant factor ρ.Thepheromone deposit adds the 
pheromone strength to the path of the ants.The pheromone 
content injth location is given by the equation 
 
τij(t)= ρ(τij(t-1)) + ∑ (∆𝑁𝑁𝑁𝑁

𝑁𝑁=1 .τij
A(t))(4.2) 

 
Where NA: number of ants, and ρ : the evaporation rate 0 <ρ<1. 
 
4.1.5 Termination Condition 
The program stops if at least one termination condition 
applies.Usual termination conditionsare;(1)The algorithm has 
found a solution within a predetermined distance from a lower 

boundon the optimal solution quality.(2)A maximum number of 
tour constructions or a maximumnumber of algorithm iteration 
has been reached.(3)A maximum CPU time has 
beenspent.(4)The algorithm shows stagnation behavior. 
The flow chart for ACO algorithm is presented in Figure 4.1 

 
 

Figure 4.1 ACO  flowchart 
 

V. MULTI-OBJECTIVE FUNCTION 
The regulators used in HTRS are usually a PID controller.So the 
system performance strictlydepends on the PID gain values.It is 
desirable to reduce raise time and decrease damp oscillations 
simultaneously.Thus objective functions to be selected will carry 
the responsibility.Objective functions respected to the rise time 
and damp oscillations are considered for theoptimization of PID 
controller.They are: Integral of squared error(ISE) and Integral of 
time multiplied squared error(ITSE). 
 

ISE=∫e2(t)dt                                                              (5.1) 
 
ITSE=∫te2(t)dt                                                          (5.2) 

e(t)is the error signal and t is the time . 
Objective function ISE tries to ensure shortest rise time and the 
second objective function ITSE tries to eliminate damped 
oscillations. Both objective functions must be minimized for 
effective operation of control loop. Lower value of ISE makes 
the system faster and minimizing ITSE ensures to eliminate 
oscillations. 
 

VI. RESULTS AND DISCUSSION 
 
The performance of the system with proposed ACO based HTRS 
has been examined through dynamic analysis for various system 
loading conditions such as no load and on load. The steps 
mentioned in the above chapter are used for HTRS design. 
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Dedicated program is developed in MATLAB for the 
implementation of the ACO algorithm. The system parameters 
taken are listed in table 6.2. The parameters used in the 
implementation of ACO are listed in table 6.1.Parameter 
variations of ACO based system under no load and on load are 
shown in figure6.1 and Figure 6.2 respectively.  
 

 

 

 
Figure 6.1 Parameter variation under no load condition 

 
Ant population  10 
No.of iterations 100 
Evaporation constant 0.7 
No.of nodes 10000 

 
Table 6.1ACO data 

Running 
Condition 

No load  On load  

ey 0.9080  1.40  
eqy 0.7887  1.23  
eh 1.4191  0.35  
eqh 0.4571  0.15  
en 0.45  0.45  
Ta 12  5.72  
Tw 0.83 0.83 

 
Table 6.2 System parameters 

 

 

 

 
 

Figure 6.2 Parameter variation under on load condition 
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The step responses of the ACO based HTRS underno load 
condition and on load conditions are shown in Figure 6.3, Figure 
6.4 respectively.The time domain specification of ACO based 
HTRS under no load and on load conditionsare compared.Figure 
6.5 shows the comparison 

 
Figure 6.3 No load step response of ACO based HTRS 

 

 
Figure 6.4 No load step response of ACO based HTRS 

 

 
 
Figure 6.5 Comparison of time domain specification of ACO 
based HTRS under no loadand on load conditionsHTRS 
 

VII. CONCLUSION 
Ant Colony Optimization has been successfully employed in 

recent times for the optimal identification of system parameters. 
In this work multi-objective Ant Colony Optimization algorithm 
is proposed for the performance enhancement of Hydraulic 
Turbine Regulating System. The robustness and convergence 

characteristics of proposed algorithm based on the foraging 
behavior of ants are analyzed and presented. It is observed that 
all ants distributed in bounded solution space coherently 
converge to the global optima with lesser number of iterations as 
natural ants do while foraging. ACO ensures the better 
performance of the system with shortest Rise time and minimum 
Overshoot. 

.  
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Abstract- Background: Transvaginal color Doppler has opened 
up exciting new possibilities for the better understanding of the 
physiology and pathophysiology of ovarian blood flow, resulting 
in a number of completely new diagnostic parameters in 
polycystic ovary syndrome. 
Objective: To determine whether obese patients with polycystic 
ovary syndrome show different ovarian blood flow pattern in 
comparison with lean patients. 
Study design: Cross sectional study. 
Setting: Department of Obstetrics and Gynecology Al-Elwiya 
Maternity Teaching Hospital, Baghdad-Iraq. 
Patients Methods: 
Eighty patients who are already diagnosed as having polycystic 
ovary syndrome were arranged in two groups according to their 
BMI; obese with BMI>30 Kg/m2 and lean with BMI<25 Kg/m2. 
Ovarian blood flow study by Doppler ultrasound including PI, RI 
and S/D ratio were measured and compared in both groups. 
Same, serum levels of LH, FSH and total testosterone were 
measured and compared. 
Result: The PI index in obese and lean patients was (1.19+/-
0.13, 1.02+/-0.21 respectively, p value=0.028), RI in obese and 
lean patients was ( 0.53 +/-0.07, 0.61 +/-0.06 respectively, p 
value=0.000) with statistically significant difference in these 
values between these two groups. While S/D ratio show no 
statistically significant difference. 
LH levels in obese and non obese patients were (10.78-\+1.31, 
8.18-\+1.16 respectively, P value=0.000). FSH levels in obese 
and non obese patients were (3.80-\+1.04, 3.06-/+0.67 
respectively, P value 0.000). Testosterone levels in obese and 
non obese were (1.59-/+0.65, 1.02-/+0.37 respectively, P value 
0.ooo). 
Conclusion:  Ovarian Doppler analysis showed an increase in 
blood flow in obese women with PCOS when compared to non 
obese PCOS women with significantly increased PI   value and 
decreased RI value. 
 
Index Terms- polycystic ovary, ovarian blood flow 
 

I. INTRODUCTION 
olycystic ovary syndrome is the most common endocrine 
disorder of reproductive-aged women and affect 

approximately 4 to 12 percent, it presents a heterogeneous 
collection of signs and symptoms that form a spectrum of 
disorders with reproductive, endocrine and metabolic 

dysfunction. Key features include menstrual cycle disturbance, 
hyperandrogenism, and obesity(1,2). 
       There are no certainties about the origin of PCOS (3). 
However, a genetic basis that is both multifactorial and polygenic 
is suspected, as there is a well-documented aggregation of the 
syndrome within families (4). Insulin resistance appears to 
contribute to hyperandrogenism and other gonadotropin 
abnormalities by reducing circulating SHBG levels, resulting in 
increased bioavailable (free) Testosterone Both insulin and LH 
stimulate androgen production by the ovarian theca cell . As a 
result affected ovaries secrete elevated levels of testosterone and 
androstenedione levels contributing to an increase in estrone 
levels through peripheral conversion by aromatase  (5,6).  
       The ovaries of women with PCOS have prominent vessels in 
the stroma, whereas normal ovaries have scant or absent flow. 
Intraovarian vascular flow pattern is virtually seen only in 
women with PCOS. This flow pattern has similar characteristics 
to the flow pattern in women with ovarian neoplasms, with 
adnexal inflammatory disease, or with metabolically active 
ovaries. Different mechanisms may be responsible for the 
hemodynamic anomalies that are uniformly observed in patients 
who do not undergo the type of luteal conversion occurring in 
normally cycling women. The abnormal hemodynamic patterns 
seen in the ovaries of women with PCOS may be due to an 
abnormal timing of LH-dependent prostaglandin release (7). 
Bourne and associates have shown the existence of a direct 
correlation between LH levels, prostaglandin activity, and blood 
flow changes in the ovary. An alteration in the finely tuned 
timing for the release of specific prostaglandins is likely to 
interfere with ovulation in humans (8). intraovarian vessels 
normally are not visible before days 8 to 10 of the cycle, these 
vessels are seen between days 3 and 5 in patients with PCOS. 
Vascular flow is observed in 88% of ovaries of patients with 
PCOS  compared to less than 50% of ovaries of normal cycling 
women on days 3 to 8 of the menstrual cycle. (9). Color flow 
Doppler imaging can be used to assess the amount and pattern of 
blood flow within the ovary, and indirectly indicates its 
functionality. This is particularly useful to characterize the 
presence of luteal tissue, in early developing  tumors, or in 
luteinized cysts (10). 
       Aim of the study is to study ovarian blood flow Doppler 
indices criteria in both obese and lean PCOS patients. 
 

P 
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II. PATIENTS AND METHODS 
       The study was approved by the Obstetrics and Gynecology  
committee of the Iraqi Board for medical specialization and the 
hospital administration.This study included 80 women aged  19 
_34 years, they were already diagnosed as having polycystic 
ovary syndrome and further diagnosis confirmation done 
according  to Rotterdam criteria, and were  selected while 
attending the Gynecology and Infertility  clinic at Al-Elwiya 
Maternity Teaching Hospital over a period  of six month ,from 1st 
of March 2015 to the end of August 2015. Verbal consent 
obtained from the patients after explanation to them the aim of 
the study. 
       The study protocol included a questionnaire form designed 
to include age, detailed history of menstrual cycle, fertility status, 
hair growth and distribution, weight, height, acne, endocrine 
abnormalities and ultrasound and hormonal findings.  
       Clinical examination was concentrated on weight, height and 
hair distribution. Hirsutism was assessed according to the 
Ferriman-Gallwey score (FGS), and body mass index (BMI) was 
computed according to the ratio of weight divided by the height 
squared (kg/m2). 
       According to BMI the patients were arranged into two 
groups: 
       A) Obese patient with PCOS, BMI more than 30kg/m2. 
       B) Lean patient with PCOS, BMI equal or less than 25kg/m2. 
       Those whom BMI was more than 25kg/m2 and less than 
30kg/m2 were excluded from the study because they were 
classified as overweight. 
       Medical diseases were also excluded according to detailed 
history, clinical examination i.e. blood pressure measurement and 
investigations i.e. blood sugar and renal function tests. 
       Hormonal assay including: luteinizing hormone (LH), 
follicle stimulating hormone (FSH), total testosterone (total T) 
was performed during 2nd and 3rd day of the cycle while 
transvaginal ultra-sonographic and color Doppler analysis for the 
ovarian stromal artery were performed soon after menses and 
after bladder evacuation. 
       Ultrasound examinations were performed using a 6.5MHz 
vaginal transducer (Philips, HD, 11XE) equipped with color 
Doppler. Doppler flow measurements of the ovarian stromal 
vessels were performed tranvaginally at the same setting.  All the 
patients were studied between 8.00 and 11.00 AM. For ovarian 
stromal blood vessels measurements color signals were sought in 
the ovarian stroma at the maximum distance from the surface of 
the ovary. Blood vessels located near the wall of a follicle were 
not measured. Whereas several blood vessels were detected 
inside the ovarian stroma, only the vessel with the lowest 
downstream impedance was selected for Doppler measurements. 
Resistance index (RI) and pulsatility index (PI) were 
electronically calculated according to the following formula: PI = 
(S_D)/mean, RI = (S - D)/S, where S is the peak shifted Doppler 
frequency, D is the minimum Doppler shifted frequency and 
‘mean’ is the mean maximum Doppler shifted frequency over the 
cardiac cycle. Four waveforms were recorded from each artery 
examined on both sides, and the average measurements from 
these four waveforms were included in the calculations. 
Ultrasound and color Doppler analyses were performed by the 
same persons (the researcher and specialist sonography). The 

data obtained from Doppler ultrasound and hormonal assay were 
collected and arranged in tables for statistical analysis 
 

III. DATA ANALYSIS 
       A. Descriptive statistics; by applying tables, percentages, 
mean and SD. 
       B. Analytical statistics:   t test   for continuous variable   test 
and chi square test for categorical variable used for data analysis. 
C. Statistical level of significant: p-value of less than 0.05 
considered statistically significant. 
 
Results: 
       The results of this study were based on the analysis of the 
data of 80 women diagnosed with polycystic ovary. The study 
sample was classified into two groups, obese (n=40) and non 
obese (n=40) depending on their BMI. The mean age of obese 
group was 25.38 years (±3.48) versus 25.78 years (±3.95). 
Regarding BMI, the mean (±SD) values of obese and non-obese 
were 33.13 (2.28) and 22.35 (1.81) respectively. 
 
       The status of their menstrual cycle and presence of hirsutism 
are presented   in table 2.   
   

Table 1: Frequencies and percentages of hirsutism and 
menstrual regularity of the study sample. 

 
Variable No % 
Menstrual  status    
Regular  
                                     
Irregular 

9 11.25 
71 88.75 

Hirsutism                   
Present 
                                     
Absent  

69 86.25 
11 13.75 

 
       The levels of hormones, LH, FSH, and testosterone, are 
presented in Table3.  
 
Table 2: Mean, SD and levels of LH, FSH, and testosterone of 

the study sample. 
 
Hormone Mean SD Min Max 
LH 9.48 1.78 5.9 13 
FSH 3.43 0.96 2 6 
Testosterone 1.30 0.59 0.6 2.5 
 
       The sample PI index, Resist Index and SD ratio are shown in 
table 4. 
 
Table 3:  Levels of PI, RI and SD ratio for the study sample. 

 
Variable  Mean SD Minimum Maximum 
PI 1.06 0.32 0.34 2.35 
RI 0.57 0.08 0.3 0.85 
SD Ratio 2.6 0.74 1.4 6.8 
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     The comparison of menstrual status and presence of hirsutism 
in both groups reveals no statistical significance as shown in 
table 6. There were no statistically significant differences 
regarding the percentages of both variables as classified into 
obese and non-obese.     
 
 
 
Table 4: Frequencies and percentages of regularity of menses 

and presence of hirsutism in obese and non-obese patients. 
 
Variable Obese Non Obese P Value 

No % No % 
Menes              
Regular  
                           
Irregular                                                        

2 22.2 7 77.8 

0.077 38 53.5 33 46.5 

Hirsutism        
Present 
                           
Absent  

34 49.3 35 50.7 

0.745 6 54.5 5 45.5 

 
       The levels LH, FSH, Testosterone hormones in the two 
groups were statistically different. Obese women showed the 
highest levels in all above hormones as shown in table 5.  
 
Table 5: LH, FSH, Testosterone hormones levels in obese and 

non obese patients. 
 
Hormone Groups  Mean SD P Value 

LH Obese 10.78 1.31 0.000 Non Obese 8.18 1.16 

FSH Obese 3.80 1.04 0.000 Non Obese 3.06 0.67 

Testosterone Obese 1.59 0.65 0.000 Non Obese 1.02 0.37 
 
       The PI index and resistance index have showed a statistically 
significant difference between both groups. The PI index level 
was higher among obese group while resistance index level was 
higher among non-obese group. The SD ratio have showed no 
statistically significant difference between the groups as shown 
in table 6.  
 
Table 6: The PI, RI and SD ratio among obese and non-obese 

patients. 
 
Parameter Groups  Mean SD P Value 

PI Index Obese 1.19 0.13 0.028 Non Obese 1.02 0.21 
Resist 
Index 

Obese 0.53 0.07 0.000 Non Obese 0.61 0.06 

SD Ratio Obese 2.74 0.59 0.337 Non Obese 2.58 0.87 
            

IV. DISCUSSION 
       Menstrual disturbance is the common complaint in women 
suffering PCOS, 88.75% of them have this problem. This is also 
reported by Carmina E, Lobo RA who recorded  that 60%-85% 
of PCOS patient suffered from gross menstrual dysfunction (11). 
Hirsutism is the   second major compliant in 86.26%, similar 
figure obtained by Miguel Dolz, Newton G. Osborne (7). 
       Regarding mean serum LH, it was 9.48 IU/L and mean 
serum FSH was 3.43 IU/L in PCOS patients. This differs from 
what was reported by Bostanci, et al, who found that   mean 
serum LH 11.64 IU/L, and FSH 5.52IU/L (12). Mean serum total 
testosterone in this study was 1.30nmol/l,   while  Bostanci, et al, 
reported that total serum testosterone is 0.92 ± 0.62nmol/l (13). 
Levels of serum LH, FSH and Testosterone hormones in the two 
groups were statistically different.  Highest levels were   seen in 
obese group, this differs from what was reported by   Battaglia. 
C. et al, who found that there was no significant difference 
between obese and non obese   regarding these hormones (14). 
While Miguel Dolz, et al, found that LH level in non-obese was 
much higher than obese with PCOS, and found no significant 
difference in FSH between them (7). 
       The main statistical difference obtained from the study was 
between ovarian artery PI and RI values. The PI index level was 
higher among obese group while resistance index level was 
higher among non-obese group. The SD ratio   showed no 
statistically difference between the groups. In contrast to our 
study, Miguel Dolz, et al   reported that no statistically 
significant ultrasonographic or Doppler flow differences were 
found between  obese and non obese PCOS patient (7).  
Battaglia. C. et al, also reported that there is no significant 
differences in ovarian vascularization were observed between 
lean and obese patient with PCOS (14).  
       Bostanci, et al   compared  Serum hormone levels and  
ultrasonographic and color Doppler analysis  between 20 patients 
with PCOS and 20 healthy women with ultrasonographic 
evidence of polycystic and found that there was significant 
difference between uterine artery pulsatility index (PI), uterine 
artery resistance index (RI), ovarian stromal artery PI and 
ovarian stromal artery RI measurements of PCOS and healthy 
women with ultrasonographic evidence of polycystic groups (P 
values respectively; P < 0.01, P < 0.05, P < 0.01, P < 0.01)  and 
concluded that In patients with PCOS uterine artery PI and RI 
values are higher than women with ultrasonographic evidence of 
polycystic while ovarian artery PI and RI values were lower (13). 
 

V. CONCLUSION 
       Ovarian artery Doppler analysis show increase in blood flow 
in obese women with PCOS when compared to non obese PCOS 
women with significantly increased in PI   value and decrease in 
RI value. 
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Abstract- The train play a vital role in world i.e. mainly in transporting. 

The fuel used by train is getting increase in past few year in India and 

other country’s because of population reaching to its height rapidly, so 

how to utilize the natural energy for our needs is the main question 

bounce in every human mind .We see many vehicles use a alternator 

process for generation of electricity for their use, we can use this process 

of generation of electricity in train but in different manner so that every 

train single-single bogie can utilized this natural energy and also save 

the cost of fuel. This energy is utilized further for the safety of 

passengers in train and for many suitable Automation features which can 

be helpful for the railway workers in train to manage the safety of train 

as well as passengers and also backup data for further control. 

  

Keywords- Alternator, Battery, Raspberry Pi-2, Driver Circuit, Smoke & 

Motion Sensors. 

I. INTRODUCTION 

oday we are dealing with a ‘GLOBAL WORLD’. The population 

has been reached to 10 million in 2015. But the energy generation 

is only 15% now is the time to utilize the natural energy for our needs. 

But how is the important question? Here is project idea for a train to use 

a wind power for its internal control and passenger safety, comfort 

utilization by this we will be able to reduce electricity, fuel use by train. 

This project is based on ARM 11 Raspberry Pi 2 control system and 

Alternator. This system is capable of all the safety needs and 

Automation in train bogie. The Circuit will work on the chargeable 

battery; this battery will be charge by an alternator which is placed in 

train bogie at top of each bogie with a vertical Mini Mill on outside of 

train this has to be followed to each bogie separately for more power 

generation. The main concept of this system is to utilize the natural 

power to generate Electricity and utilized this energy for Safety in train 

and for emergency situation. The project can also be BLOCK DIAGRAM  OF 

PROJECT 

 

The system consist of the following parts- 

 

1) Alternator- The alternator act as an input for battery, generate the DC 

supply by the pressure of wind on the mini mill which help the alternator 

to rotate. The alternator use in project was 12V DC 36amp, 1500rpm. 

2) Battery- lithium 12V DC, 1.3amph. 

3) Webcam 2.0- Used to take the Images of user & send to the 

Raspberry Pi. The camera takes continuous video with frame rate of 30 

frames per second. 

4) Raspberry Pi 2 – the heart of the project used to control all the 

system. Specifications are as follows: 

It has ARM 11 Core with BCM2836 Audio-Video Codec used to 

provide the GPIO‘s with operating frequency 900 MHz 

1GB RAM 

40Pin GPIO 

4x USB 2 port 

4 pole stereo output and composite video port 

Full size HDMI 

CSI camera port for connecting the Raspberry Pi camera 

DSI display port for connecting the raspberry Pi touch screen display 

Micro SD port 

Micro USB power source 

5) PIR Sensor- Detect the Live Motion of Human, specification are as 

follows: 

                       Working voltage range: DC 4.5V-20V 

                       Current drain: <60uA 

                       Detection range: <140degree 

                         Voltage output: High/Low level signal: 3.3V TTL output 

                       Detection Distance: 3 to 7m(can be adjusted) 

                         Delay time: 5 to 200s (can be adjusted, default 5s +/-3%) 

                       Blockade time: 2.5s (default) 

6) Smoke detector-sense for smoke in train, operating voltage is 5V DC 

and output when Logic is 1(smoke present) +3.5V DC & for logic 

0(smoke not present) 0V DC. 

7) Buzzer- Give the emergency signal in form of noise. 

8) DC Motor driver L293D- It is used to drive the DC motor in all the 

direction control through the program, it is also possible to change the 

power supply polarity from programming. It is having the 600mA 

current rating. 

9) DC Motor- 2 motor are used from which 1st motor is use for  open 

and close operation of the door as per the input from the Raspberry 

pi.2nd motor is use for train RUN and STOP condition operation. Also it 

is possible to control the speed of the Dc motor by using L293D DC 

motor driver. 

 

II. SOFTWARE 

 

On the Raspberry Pi Development Board we need to install Raspbean 

Operating System (O.S). It is possible to connect 8GB SD card having 

the Image of the OS. After that it needs to install some image processing 

related libraries for compilation the code. In this system whole code is 

written in the new language Python. So it needs to install first the 

Python libraries for image processing & GPIO’s. 

 

PROJECT CODE 

###POWER BANK TRAIN AND AUTOMATION 

T 
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# Import required python libraries import 

Numpy as np 

Import cv2 

Import RPi.GPIO as GPIO 

#use BCM GPIO references 

# instead of physical pin numbers 

GPIO.setmode(GPIO.BCM) 

# Define GPIO to use on PI 

GPIO_PIR=14                             #PIR_sensor 

GPIO.setup(15,GPIO.OUT)        #Buzzer 

GPIO setup(18,GPIO.IN)            #Switch 

GPIO setup(23,GPIO.OUT)        #in1 

GPIO setup(24,GPIO.OUT)        #in2 

GPIO.setup(7,GPIO.OUT)          #in3 

GPIO.setup(8,GPIO.OUT)          #in4 

GPIO.setup(12,GPIO.OUT)        #Smoke 

GPIO.setwarning(False) 

####Initialize to Stop#### 

GPIO.output(23,GPIO.LOW)#in1 

GPIO.output(24,GPIO.LOW)#in2 

GPIO.output(7,GPIO.lOW)#in3 

GPIO.output(8,GPIO.LOW)#in4 

 

Print”POWER BANK FOR TRAIN AND AUTOMATION” 

##########################################################

##################if chain pull by person###################### 

###check switch### 

I=GPIO.output(15,GPIO.HIGH)#Buzzer ON 

GPIO.output(7,GPIO.LOW) 

GPIO.output(8,GPIO.LOW) 

           time.sleep(2) 

GPIO.output(15,GPIO.LOW) 

           time.sleep(2) 

print ”Train Stop” 

          if i==0: 

print “Train in Running Condition” 

GPIO.output(7,GPIO.HIGH) 

GPIO.output(8,GPIO.LOW)  

          Time.sleep(2) 

##########################################################

##########################################################

################check for smoke detection##################### 

J=GPIO.input(12) 

          If j==1: 

Print “Smoke Detected” 

GPIO.output(15,GPIO.HIGH) 

          time.sleep(2) 

GPIO.output(15,GPIO.LOW) 

          time.sleep(2) 

Print”Emergency at train” 

          If j==0: 

Print ”Smoke not Detected” 

##########################################################

###Set pin as input 

GPIO.setup(GPIO_PIR,GPIO.IN)               #Echo 

Current_State    =0 

Previous_State =0 

Try: 

Print ”Waiting  for PIR to settle…” 

#Loop until PIR output is 0 

While GPIO.input(GPIO_PIR)==1: 

Current_state = 0 

Print “Ready” 

#Loop until users quits with CTRL- 

C while True: 

# Read PIR state 

Current_State = GPIO.input(GPIO_PIR) 

If Current_State==1 and Previous_State==0: 

# PIR is triggered 

Start_time=time.time()  

Print ”Motion detectiod!” 

GPIO.output(15,GPIO.HIGH) 

           time.sleep(2) 

GPIO.output(15,GPIO.LOW) 

          time.sleep(2) 

###########Human Detected Open the door & close############### 

#Forward the motor 

GPIO.output(23,GPIO.HIGH) 

GPIO.output(24,GPIO.LOW) 

          Time.sleep(2) 

GPIO.output(23,GPIO.LOW) 

GPIO.output(24,GPIO.LOW) 

Time.sleep(2) 

#Reverse the motor 

GPIO.output(23,GPIO.LOW) 

GPIO.output(24,GPIO.LOW) 
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          Time.sleep(2) 

##########################################################

cap = cv2.VideoCapture(0) 

Ret.frame = cap.read() 

Cv2.imshow(‘RGB’,frame) 

Cv2.imwrite(‘pic1.jpg’,frame) 

Cv2.waitkey(500) 

Cap.release() 

Cv2.destroyAllWindows() 

Previous_State=1 

Elif Current-State==0 and Previous_State==1; 

#PIR has returned to ready state 

Stop_time=time.time() 

Print”Ready”, elapsed_time=int(stop_time-start_time) 

Print “(Elapsed time :”+ str(elapsed_time)+ “secs)” 

Previous_State=0 

Except KeyboardInterrupt:   

print” Quit” 

#Reset GPIO settings 

GPIO.cleanup() 

 

CAMERA PROGRAM- 

 

Import numpy as np import cv2 

Cap = cv2. VideoCapture(0) 

While(True): 

# Capture frame-by-frame ret,frame=cap.red() 

# Our operation on the frame come here 

Gray = cv2.cvtColour(frame, cv2.COLOUR_BGR2GRAY) 

# Display the resulting frame cv2.imshow(‘frame’.gray) 

Cv2.imshow(‘RGB’.frame) cv2.imwrite(‘pic1.jpg’,frame) 

Cv2.imwrite(‘pic2.jpg’,gray) 

If cv2.waitkey(1) & 0XFF ==(‘q’): break 

# When everything done, release the cap.relese() 

Cv2.destroyAllWindow() 

 

End of program. 

The below figure show the connection of the Raspbean PI 2 Model with 

label 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

III. DESIGN OF HARDWARE OF THE SYSTEM 

 

 
 

 

 

IV. WORKING OF PROJECT 

When the Alternator run due to the wind strike the mill which is placed 

flat horizontally above the bogie and rotate on vertical axis. This 

alternator will charge the battery. The battery power 12v and 1.3amp is 

use to run the whole circuit. The raspberry pi 2 is the heart of the system 

which will perform the action as per software program in its external 
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memory. It will read the input from GPIO which are PIR motion sensor, 

Smoke detector sensors and emergency train stopping switch. If Motion 

detected by PIR sensor which is placed outside of train and on head of 

train door then Siren the Buzzer & open the door of train. In the boggy 

when some human smoke or there is fire in bogie the raspberry pi 2 will 

siren the buzzer. The other advantage of system is if some unwanted 

happen or some want to stop the train in emergency the person should 

press the switch the system will noise the siren and the camera placed 

hidden above the switch will snap the picture of the human and save the 

image in system external memory. These will help to find the intrusion 

who utilizes the system and also the feature will helpful for the worker 

working in train. 

V. FLOW CHART 
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VI. RESULTS AND CONCLUSION 

THE ALTERNATOR RUN BY THE SPEED OF THE TRAIN/WIND STRIKES THE MINI 

MILL. THE ALTERNATOR OUTPUT CHARGES THE BATTERY. THE RASPBERRY 

PI2 OPERATE ON THE ALTERNATOR POWER AND CHECK FOR THE INPUTS. 

WHEN THE PIR SENSOR DETECT THE MOTION IN ITS RANGE THE DOOR OF THE 

TRAIN BOOGIE OPEN AND CLOSE AFTER 2SEC DELAY WHICH IS INDICATED 

BY 1ST
 MOTOR , ALSO THE TRAIN IS IN RUNNING CONDITION WHEN NO 

EMERGENCY PUSH BUTTON IS PRESSED THIS IS INDICATED BY THE 2ND
 DC 

MOTOR. IF THE EMERGENCY BUTTON IS PRESSED THE EMERGENCY MESSAGE 

IS DISPLAYED ON THE SCREEN OF TRAIN GUARD WITH A NOISE OF BUZZER 

AND THE PERSON SNAP SHOT IS TAKEN BY THE HIDDEN CAMERA WHICH IS 

ALSO DISPLAY ON TRAIN GUARD BOOGIE THE SYSTEM WILL STOP THE TRAIN 

IN EMERGENCY CONDITION. 

HENCE, IT CAN BE CONCLUDED THAT THE SYSTEM DESIGNED AND 

DEVELOPED SET UP WORKS SATISFACTORILY AND CAN BE USED IN DAY 

TODAY LIFE IN OLD OR NEWLY LAUNCH TRAIN.  

 

FIG. 2 (A): DISPLAY OUTPUT WHEN MOTION AND SMOKE IS DETECTED 

      

 

Fig. 2 (B): Output when Emergency switch is pressed. 

 

Fig. 2 (C): Final output with snap shot on Display. 
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Abstract- A field experiment was conducted at the Research farm, Sher-e-Bangla Agricultural University, Dhaka-1207, Bangladesh, 
during the period from November 2011 to April 2012 to study the effect of spent mushroom substrate (SMS) and cowdung on growth, 
yield and proximate composition of brinjal (BARI Begun-6 and BARI Begun-8). Experiment was comprised of 5 treatments with 
three replications. The highest plant height (80.11cm, 75.56 cm), branch per plant (16.47, 18.80), the lowest days to first flowering 
(70.47 days, 70.20 days), the highest number of fruit per plant (7.4, 20.47), weight of individual fruit (262.3 g, 70.99 g), yield per 
plant (1.938 kg, 1.452 kg) and yield per ha (41.03 tons, 30.73 tons) were recorded in T3 treatment for BARI Begun-6 and BARI 
Begun-8 respectively. In BARI Begun-6 and BARI Begun-8, the highest dry matter (7.59 %, 8.60 %), carbohydrate (3.46%, 4.07 %) 
and lipid (0.367 %, 0.425 %) were recorded in T1 whereas the highest crude fiber (2.15%, 2.34 %) and protein (1.323 %, 1.42 %) were 
obtained in T3 treatment and the highest ash content (0.337 %, 0.41 %) were found in T2 treatment. On dry weight basis, in BARI 
Begun-6 and BARI Begun-8, the highest amount of Zn (1.879 mg %, 1.903 mg %) and Na (36.50 mg 536.69 mg %) was recorded in 
T1 treatment whereas the highest P (272.6 mg %, 277.3 mg %), Ca (239.7 mg %, 235.4 mg %) and Fe (3.21 mg % 3.021 mg %) were 
found in T2 and the highest K (282.4 mg) and Mg (186.4 mg %, 186.9 mg %) were obtained in T3 treatment. The highest K (282.4 
mg) in BARI Begun-6 was obtained in T3 treatment and in BARI Begun- 8, the highest amount K (288.3 mg %) was obtained in T2. 
 
Index Terms- Egg plant, spent mushroom compost (SMC), proximate analysis, mineral composition. 
 

I. INTRODUCTION 
rinjal or eggplant (Solanum melongena L.) is one of the most common vegetables grown in Bangladesh and other parts of the 
world. It is also a popular vegetable crop in France, Italy, USA, Mediterranean and Balkan areas (Bose and Som, 1986). It is 

thought to be originated in Indian sub-continent because of maximum genetic diversity and coldel related species of Solanum are 
grown in this region (Zeven and Zhukovensky, 1975). There are several varieties of brinjal grown in our country, such as Kazla,  
Zhumka, Nayantara, Islampuri, Uttara, Khotkhotia, Singnath, etc. All the varieties are not high yielding, some high yielding varieties 
in our country are BARI Begun-2, BARI Begun-4, BARI Begun-5, BARI Begun-6 and BARI Begun-8. Brinjal is the second most 
important vegetable crop next to potato in Bangladesh in respect of acreage and production (BBS, 2005). It is largely cultivated in 
almost all districts of Bangladesh. About eight million farm facilities are involved in eggplant cultivation (Islam, 2005). This gives 
small, marginal and landless farmers a continuous source of income and provides employment facilities for the rural people. 
Bangladesh is one of the most densely populated countries of the world. The land area for crop production is already low. Besides 
population growth rate in Bangladesh is high. Now we have to produce more food from less area to meet our demand. So our farmers 
are now using inorganic fertilizer such as Urea, TSP, MP etc. intensively to increase production. The importance of industrial 
fertilizers in developing modern farming practices and provision of food for the world wide population has been acknowledged. But, 
environmental pollution with excessive fertilizers with heavy metal contents is a global concern. Many of our agricultural lands have 
been over utilized by inadequate farming practice, and these results in nutrient depletion of soil (Jonathan et al., 2011a). In 
Bangladesh, most of the cultivated soils have less than 1.5% organic matter while a good agricultural soil should contain at least 2% 
organic matter. Moreover, this important component of soil is declining with time due to intensive cropping and use of higher dose of 
chemical fertilizers with little or no addition of organic manure in the farmer’s field. Evidences from different AEZ of the country 
have shown a decrease in the content of organic matter by the range of 15 to 30% over the last 20 years (Miah, 1994).  Transformation 
of N, P and S in soil depends on the quality and quantity of organic matter as well as soil fertility and microbial activity. Nambiar 
(1991) views that integrated use of organic manure and chemical fertilizers would be quite promising not only in providing greater 
stability in production, but also in maintaining better soil fertility. There are different types of manure such as cowdung, farm yard 
manure (FYM) etc. that the farmers are using in their field. But as the farming system is being mechanized the aforementioned 
manures are now becoming unavailable day by day. Now we have to find some alternative sources those can be easily obtained at no 
cost or cheap rate. Fortunately, Spent Mushroom Compost (SMC) has many of the requisite attributes still left unexploited in place of 
cowdung and FYM in raising organic field crops and environment management. The SMC has been found to be a good nutrient source 
for agriculture mainly because of its rich nutrient status, high cation exchange capacity (CEC) and slow mineralization rate which 
retain its quality as an organic matter. Spent mushroom compost (SMC) also known as spent mushroom substrate (SMS) was defined 
as the leftover of wastes after different flushes of mushrooms have been harvested (Jonathan et al., 2011a). SMS when allowed as 

B 
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waste in the environment can serve as environmental pollution source thereby causes nuisance to the environment which is hazardous. 
But this hazardous effect can be turned around for fortune when used as a substrate for growing agricultural crops. Total mushroom 
production worldwide has increased more than 18 fold in 32 years, from about 350,000 metric tons in 1965 to about 6,160,800 metric 
tons in 1997 (Chang, 1999). The use of spent mushroom compost in growing agricultural crops has been recognized in recent times as 
a possible means of enhancing sustainable agriculture or production of food crops (Wang et al., 1994). As the world drifts into 
practicing “Organic farming” in agriculture, the need to embrace the use of alternative manure, such as SMS should be encouraged. 
Hence, the study has been undertaken to find out the effect of Spent Mushroom Substrate on the growth, yield and proximate 
composition of brinjal. 
 

II. MATERIALS AND METHODS 
       Experimental soil: The soil of the experiment field was silty clay loam. The morphological, physical and chemical characteristics 
of the soil are shown in the Table 1.  
 

Table 1. Morphological characteristics of the experimental field 
 

Morphology Characteristics 
Agro-ecological zone Madhupur Tract (AEZ- 28) 
General Soil Type Deep Red Brown Terrace Soil 
Parent material Madhupur Clay 
Topography Fairly level 
Drainage Well drained 
Flood level Above flood level 

(FAO and UNDP, 1988) 
 
3.5 Materials used for the experiment 
       In this research work, seedlings of the variety BARI Begun-6 and BARI Begun-8 were collected from Horticulture Farm, Sher-e-
Bangla Agricultural University, Dhaka-1207, Bangladesh and were used as planting material.  
 
3.6 Design and treatment of the experiment 
       The experiment was conducted in Randomized Complete Block Design (RCBD) to achieve the desired objectives. The 
experiment was employed with two factors such as variety and fertilization with three replications. 
Factor A: two varieties 
V1: BARI Begun -6 and V2: BARI Begun - 8 
Factor B: five fertilizations 
 
       T1: Chemical fertilizer + Cowdung (10 t/ha), T2: Chemical fertilizer + SMS (10 t/ha), T3: Chemical fertilizer + Cowdung (5 t/ha) 
+ SMS (5 t/ha), T4: Chemical fertilizer, T5: Cowdung (10 t/ha) + SMS (10 t/ha) 
 
       Here, Chemical fertilizer refers recommended dose of Urea @ 375 kg/ha, TSP @ 150 kg/ha and MP @ 250 kg/ha for Brinjal 
cultivation (BARI, 2011). 
 
Transplanting and aftercare  
       Healthy and uniform sized seedlings of 30 days were taken separately from the seedbed and were transplanted in the experimental 
field on 21 November, 2011. The seedlings were transplanted maintaining 60 cm x 60 cm spacing. Seedlings were also transplanted 
around the border of the experimental plots for gap filling. 
 
Harvesting 
       Harvesting was started in the first week of February, 2012 and was continued till 22 April, 2012. At each harvest, the weight of 
the fruits, number of fruits and individual weight of fruit was taken plot wise which was graduated in gram and kilogram. 
 
Data collection 
       The data pertaining to following characters were recorded from uniform sized plant. Five plants were randomly selected to record 
the data. Data were collected on the following parameters Plant height (cm), Average number of branches per plant, Days to first 
flowering, Number of fruits per plant, Weight of individual fruit (g), Yield per plant (kg) and Yield per hectare (ton). 
 
Proximate analysis of brinjal 
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       Brinjal grown in different plots were collected treatment wise and all the wastes and dusts were removed from fruit. Then Dry 
matter, carbohydrate, crude fiber, protein, fat and ash were determined. 
 
Determination of carbohydrate 
       The content of the available carbohydrate was determined by the following equation: 
Carbohydrate (g/l00 g sample) = 100 - [(Moisture + Fat + Protein + Ash + Crude Fiber) g/100 g] (Raghuramulu et al., 2003) 
 
Determination of crude fiber 
       Crude fiber of the brinjal samples was estimated by using the method that reported by Raghuramulu et al., 2003. Crude fiber 
(g/l00g sample) = [100-(moisture + fat)] x (We-Wa) / Wt. of sample  
 
Determination of protein 
       The Protein contents of the brinjal were determined by the standard Micro-kjeldhal procedure of AOAC (1975).  According to 
this method total nitrogen contents of the samples were estimated and proteins contents were find out by multiplying by 6.25 to the 
total nitrogen values. 
 
Determination of fat 
       Fat was estimated as crude by ether extraction of the dried sample using the method that reported by Raghuramalu et al. (2003). 
The result was expressed as follows:  

Fat contents (g) per 100g of dried sample =  taken sample dried  theofWeight 
 sample dried of Percentage extract ether  ofWeight ×

 
 
Determination of ash 
       Determination of Ash of brinjal samples were performed by using the method that reported by Raghuramulu et al., 2003. 
According to this method five gram of the dried sample was weighed accurately into a crucible. The crucible was placed on a clay 
pipe triangle and heated first over a low flame till all the material was completely charred, followed by heating in a muffle furnace for 
about 5-6 hours at 600°C. It was then cooled in a dessicator and weighed. Ash was calculated as following equation: 
Ash content (g/l00g sample) = Wt of ash × 100 / Wt of sample taken  
 
Determination of minerals 
Determination of total Nitrogen 
       The total nitrogen was determined by the Kjeldahl method of AOAC (1975), which depends upon the conversion of protein 
nitrogen into ammonium sulfate, by digestion. Ammonia liberated from the ammonium sulfate by making the solution alkaline was 
distilled into known volume of a standard acid, which was then back titrated.  
 
Determination of Ca, Mg, K, Fe, Zn and P 
       The mineral contents were estimated by following standard procedure of AOAC (1975). The sample was digested with nitric acid 
to release of Ca, Mg, K, Na, Fe, Zn and P. Ca, Mg, Fe and Zn were determined by atomic absorption spectrophotometer, Na and K 
was determined by flame photometry and P was determined by spectrophotometer. 
 
Statistical analysis  
       The data collected on various parameters were statistically analyzed using MSTAT-C package program to find out the treatment 
effect of the experiment. The mean values of all the treatments were calculated and analysis of variance (ANOVA) for all the 
characters was performed by the F-test (variance ratio). The significance of the difference among the treatments was determined by 
least significance difference (LSD) at 5% level of probability (Gomez and Gomez, 1984).  
 

III. RESULTS AND DISCUSSION 
       Effect on plant height (cm): Plant height was significantly influenced by different treatments (Table 2). Maximum plant height 
of BARI Begun-6 (80.11 cm) and BARI Begun-8 (75.56 cm) were measured from T3 where both SMS and cowdung were used with 
chemical fertilizer and minimum plant heights for both varieties were measured in T5. The result of the present study corroborates 
with the study of previous researcher Ahlawat et al. (2007b) who reported that amendment of aerable land with 25 ton ha-1 of 6-18 
months old naturally weathered SMS enhances plant growth of Shimla mirch (Capsicum annuum) in comparison to farm yard manure 
and the recommended dose of fertilizers. 
       Effect on number of branch per plant: Different treatments showed highly significant variation in the number of branch per 
plant (Table 2). Maximum number of branch per plant of BARI Begun-6 (16.47) and BARI Begun-8 (18.80) were produced by T3 
treatment. The minimum number of branch per plant was produced by T5 treatment. The result of the present study corroborates with 
the study of previous researchers Olfati et al. (2012) who carried out a study with municipal solid waste compost, spent mushroom 
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compost and cow manure applied to soil in which French dwarf bean (Phaseolus vulgaris L.) was planted. Organic fertilizer type 
affected number of branches. 
       Effect on days to first flowering: The days required for first flowering of plants was significantly influenced by different 
treatments (Table 2). The plant with treatment T3 produced early flowering BARI Begun-6 (70.47 days) and BARI Begun-8 (70.20 
days) and delayed flowering was occurred in the treatment T5. The other treatments were statistically similar with T3 in BARI Begun-
6. The result of the present study corroborates with the study of Kr and Mordogan (2006) who reported that application of 20 t 
FYM/ha + green manure showed significant effect on the number of days to flowering from planting 
 

Table 2. Effect of different treatments on growth attributes of Brinjal. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
       Effect on number of fruit per plant: It is evident from data presented in Table 3 that the average number of fruit per plant 
showed different results with different treatments and highly significant variation was recorded in respect of number of fruit per plant. 
The maximum number of fruit per plant of BARI Begun-6 (7.4) and BARI Begun-8 (20.47) were measured from T3 and the minimum 
from the treatment T5. The other treatments T1 and T2 were statistically similar with T3 in BARI Begun-6. The present findings 
corroborated with the findings of Jonathan et al. (2013) who reported that SMC of Pleurotus ostreatus used as soil conditioner for the 
improvement of growth of Soyabean gave best result in respect of pod no. 
       Effect on weight of individual fruit (g): Significant variation was recorded in respect of weight of individual fruit (g) due to the 
application of different treatments (Table 3). The highest weight of individual fruit of BARI Begun-6 (262.3 g) and BARI Begun-8 
(70.99 g) were measured from T3 and the minimum from the treatment T5.  The other treatments T1, T2 and T4 were statistically 
similar with T3 in BARI Begun-6. The present findings corroborated with the findings of Ahlawat et al. (2009) who reported that 
Mixing of soil with SMS enhances the tomato quality with respect to superior fruit weight. 
       Effect on yield per plant (kg): There was highly significant variation in yield per plant due to the application of different 
treatments (Table 3). The highest yield per plant of BARI Begun-6 (1.938 kg) and BARI Begun-8 (1.452 kg) were measured from 
treatment T3 and the lowest was measured from T5 treatment. The T2 was statistically similar with T3 in BARI Begun-6. 
       Effect on yield per hectare (ton): The data presented in the Table 3 showed highly significant variation in respect of yield per 
hectare. The maximum yield per hectare of BARI Begun-6 (41.03 tons) and BARI Begun-8 (30.73 tons) were measured from the 
treatment T3 and the minimum yield per hectare was measured from the treatment T5. The present findings corroborated with the 
findings of Ahlawat and Sagar (2007b) reported that mixing of SMS @ 25 ton ha-1 enhances the fruit yield of brinjal in comparison to 
FYM manured plots. 
 

Table 3. Effect of different treatments on yield attributes of Brinjal. 
 

Treatments Plant height (cm) Number of branch per plant Days to first flowering 

BARI   
Begun - 6 

BARI    
Begun - 8 

BARI    
Begun - 6 

BARI    
Begun - 8 

BARI   
Begun - 6 

BARI    
Begun - 8 

T1 78.67 a 71.89 bc 14.60 a
b 16.60 b 72.73 b 70.93 bc 

T2 79.44 a 73.22 ab 14.20 b 16.33 bc 73.53 b 72.27 bc 
T3 80.11 a 75.56 a 16.47 a 18.80 a 70.47 b 70.20   c 

T4 76.78 a
b 71.00 bc 12.73 b 14.53 c 74.73 b 73.87 b 

T5 72.22 b 69.22 c 10.27 c 12.20 d 79.60 a 77.07   a 
LSD (0.05) 4.646 3.397 1.897 1.851 4.361 3.035 
CV (%) 3.19 2.50 7.38 6.26 3.12 2.21 

Treatment
s 

Number of fruit/ plant Weight of individual 
fruit (g) 

Yield/ plant (kg) Yield/ha (ton) 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 
8 

T1 6.933 a 18.53 b 261.4 a 65.08 b 1.811 b 1.208 b 38.34 b 25.5
6 b 

T2 7.200 a 18.33 b 255.7 a 68.21 a
b 1.840 a

b 1.250 b 38.94 b 26.4
6 b 

T3 7.400 a 20.47   a 262.3 a 70.99 a 1.938 a 1.452 a 41.03 a 30.7
3 a 
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       In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
 
       Effect on dry matter: The dry matter content of brinjal showed highly significant differences due to the application of different 
treatments (Table 4). The highest dry matter content of BARI Begun-6 (7.59 %) and BARI Begun-8 (8.60%) were observed in 
treatment T1. The lowest dry matter content was in treatment T4. The other treatments T2, T3 and T5 were statistically similar with T1 
in BARI Begun-8. The present findings corroborated with the findings of Önal and Topcuoğlu (2007) who reported that application of 
SMC as an organic material source caused statistically important effects on dry matter contents in the pepper plant grown in 
greenhouse soil. 
       Effect on carbohydrate: The data presented in the Table 4 showed highly significant variation in respect of carbohydrate 
content. The maximum carbohydrate content of BARI Begun-6 (3.46 %) and BARI Begun-8 (4.07 %) were obtained from the 
treatment T1. The minimum carbohydrate content BARI Begun-6 (3.28 %) and BARI Begun-8 (3.96 %) were measured from the 
treatment T5 and T4 respectively.  
       Effect on crude fiber: There was highly significant variation in crude fiber content due to the application of different treatments 
(Table 4). The maximum crude fiber content of BARI Begun-6 (2.15 %) and BARI Begun-8 (2.34 %) were measured from the 
treatment T3. The minimum crude fiber content was measured from the treatment T4. The present findings corroborated with the 
findings of Ahlawat et al. (2006a) who reported that amendment of nutritionally poor soil with aerobically recomposted SMS + 
chemical fertilizers enhances fibre of zinger   in comparison to FYM mixed field. 
 
Table 4. Effect of different treatments on Dry matter, Carbohydrate and Crude fiber content of Brinjal. (Fresh weight basis) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
       Effect on protein: The amount of protein was significantly influenced by different treatments where BARI Begun-6 was 
insignificant (Table 5). In BARI Begun-6 the highest amount of protein (1.323%) was found in treatment T3 and the lowest amount of 
protein (1.283 %) was found in T5.  
       Effect on lipid: Highly significant variation was recorded in respect of lipid content due to the application of different treatments 
(Table 5). The maximum lipid content of BARI Begun-6 (0.367 %) and BARI Begun-8 (0.425 %) were measured from the treatment 
T1. The minimum lipid contents were measured from the treatment T4. The other treatments T3 and T5 were statistically similar to T1 
in BARI Begun-8. 
       Effect on ash: The ash content of brinjal showed highly significant differences due to the application of different treatments 
(Table 5). The maximum ash content BARI Begun-6 (0.337 %) and BARI Begun-8 (0.410 %) were measured from the treatment T2. 
The minimum ash contents were measured from the treatment T4. In BARI Begun-6 treatments T1 and T3 were statistically similar 
with T2 and treatments T3 was statistically similar to T2 in BARI Begun-8. The present findings corroborated with the findings of 
Olfati et al. (2012) who reported that organic fertilizer type affected leaf ash percentage. Spent mushroom compost can be used as a 
substitute for cow manure in French dwarf bean production. 
 
 
 
 

T4 6.133 b 15.20   c 253.3 a 66.39 b 1.555 c 1.010 c 32.90 c 21.3
6 c 

T5 4.933 c 12.47 d 228.3 b 64.91 b 1.125 d 0.809
3   d 23.82 d 17.1

3 d 

LSD 
(0.05) 0.6013 1.156 12.55 3.628 0.1031 0.1031 2.0 2.277 

CV (%) 4.90 3.61 2.64 2.87 3.04 4.99 3.03 4.99 

Treatments Dry matter (%) Carbohydrate (%) Crude fiber (%) 

BARI   
Begun - 6 

BARI    
Begun - 8 

BARI    
Begun - 6 

BARI    
Begun - 8 

BARI   
Begun - 6 

BARI    
Begun - 8 

T1 7.59 a  8.60 a 3.46 a 4.07 a 2.13 b 2.33  ab 
T2 7.39 bc  8.59 a 3.31 c 3.97 c 2.12 bc 2.32   b 
T3 7.47 ab  8.56 a 3.33 b 3.99 b 2.15 a 2.34   a 
T4 7.24 c  8.39 b 3.29 cd 3.96 c 2.05 d 2.30   c 
T5 7.31 bc  8.50 a 3.28 d 3.98 bc 2.11 c 2.33  ab 
LSD (0.05) 0.1684 0.1031 0.01883 0.01883 0.01883 0.01883 
CV (%) 1.18 0.60 0.22 0.29 0.92 0.36 
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Table 5. Effect of different treatments on Protein, Lipid and Ash content of Brinjal. (Fresh weight basis) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
 
       Effect on potassium (K): The potassium content (mg/100g dry weight) of brinjal showed significant differences due to the 
application of different inputs in different treatments (Table 6). In BARI Begun-6 the highest potassium content (282.4 mg %) was 
found in treatment T3 which way statistically similar to T1 and T2. In BARI Begun-8 the highest potassium content (288.3 mg %) was 
found in treatment T2 which way statistically similar to T3. The lowest potassium contents of both varieties were obtained in treatment 
T5. The result of the present study corroborates with the study of Ranjini and Padmavathi (2013) who reported that use of SMS of 
Pleurotus florida alone or with Azotobacter increased potassium content of Capsicum annuum. 
       Effect on phosphorus (P): Highly significant variation was recorded in respect of phosphorus content due to the application of 
different treatments (Table 6). The highest amount of phosphorus in BARI Begun-6 (272.6 mg %) and BARI Begun-8 (277.3 mg %) 
were measured under treatment T2 and the lowest phosphorus contents were showed by T5. The result of the present study 
corroborates with the study of Wisniewska and Penkiewicz (1989) who reported that incorporation of SMS @ 50 t/ha in soil gave 
higher content of P in the onion bulbs. 
       Effect on calcium (Ca): The calcium content of brinjal was significantly influenced by different treatments (Table 6). 
Statistically similar but numerically highest calcium content of BARI Begun-6 (239.7 mg %) and BARI Begun-8 (235.4 mg %) were 
obtained from T2 fruit followed by T3. The treatment T1, T4 and T5 contained statistically similar amount of calcium but their 
numerical order were T5 > T1 > T4. The result of the present study corroborates with the study of Jonathan et al. (2012a) who showed 
that the calcium increases in potted pumpkin plants as the concentration of the SMC in the soil increases. 
       Effect on magnesium (Mg): There was highly significant variation in magnesium content due to the application of different 
treatments (Table 6). The highest magnesium content of BARI Begun-6 (186.4 mg %) and of BARI Begun-8 (186.9 mg %) were 
shown by T3 treatment and the lowest magnesium contents were found in T4 fruits. The result of the present study corroborates with 
the study of Wisniewska and Penkiewicz (1989) who reported that incorporation of SMS @ 50 t/ha in soil gave higher content of Mg 
in the onion bulbs. 
 

Table 6. Effect of different treatments on K, P, Ca and Mg content (mg % of dry weight) of Brinjal. 
 

Treatments Protein (%) Lipid (%) Ash (%) 

BARI   
Begun - 6 

BARI    
Begun - 8 

BARI    
Begun - 6 

BARI    
Begun - 8 

BARI   
Begun - 6 

BARI    
Begun - 8 

T1 1.303 b 1.403  0.367 a 0.425 a 0.323 ab 0.373 c 
T2 1.290 bc 1.400  0.327 bc 0.390  bc 0.337 a 0.410 a 

T3 1.323 a 1.420  0.338 b 0.413 a 0.320 ab 0.393  a
b 

T4 1.287 bc 1.390  0.317 c 0.387 c 0.297 c 0.350  d 

T5 1.283 c 1.407  0.323 bc 0.407  ab 0.317 b 0.380  b
c 

LSD (0.05) 0.01883 0.01883 0.01883 0.01883 0.01883 0.01883 
CV (%) 0.94 0.94 2.03 0.81 2.20 0.88 

Treatment
s 

K (mg %) P (mg %) Ca (mg %) Mg (mg %) 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 8 

BARI 
Begun - 6 

BARI 
Begun - 8 

T1 
276.
7 ab 278.5 b 255.6 b

c 263.4 c 205.7 b 201.3 b 170.3 b 174.8 b 

T2 
278.
1 ab 288.3 a 272.6 a 277.3 a 239.7 a 235.4 a 166.7 b

c 168.7 b
c 

T3 
282.
4 a 283.2 a

b 258.2 b 268.7 b 227.1 a 225.8 a 186.4 a 186.9 a 

T4 
271.
6 bc 268.3 c 254.9 b

c 260.3 c 204.0 b 198.8 b 159.7 c 163.0 c 

T5 
266.
3 c 263.0 c 253.3 c 256.4 d 206.6 b 200.0 b 167.2 b

c 168.7 b
c 

LSD 
(0.05) 7.876 8.386 3.976 3.603 7.398 19.58 9.791 10.73 
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       In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
       Effect on iron (Fe): Iron content of all the treatments were statistically similar (Table 7) but numerically highest iron content of 
BARI Begun-6 (3.210 mg %) and BARI Begun-8 (3.021 mg %) obtained by T2 treatment and the lowest amount were shown by T4. 
       Effect on zinc (Zn): Zinc content of BARI Begun-6 was in significant but in BARI Begun-8 zinc content significantly influenced 
by different treatments (Table 7). Numerically the highest amount of zinc in BARI Begun-6 (1.879 mg %) and BARI Begun-8 (1.903 
mg %) were measured under treatment T1 and the lowest amount was measured under T5.  
       Effect on sodium (Na): The sodium content of brinjal showed highly significant differences due to the application of different 
treatments (Table 7). The highest sodium content of BARI Begun-6 (36.50 mg %) and of BARI Begun-8 (36.69 mg %) were 
measured under treatment T1 which were statistically similar with T5 and the lowest sodium contents were in treatment T4.  
 

Table 7. Effect of different treatments on Fe, Zn and Na content (mg % of dry weight) of Brinjal. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In column, figures followed by different letter(s) indicate significantly different at 5% level of significance. 
 

IV. CONCLUSION 
       Plot treated with T3 gave the best result in growth, yield and yield contributing characters in both variety of brinjal which was 
followed by plots treated with T1 and T2, statistically similar with each other. The highest dry matter (%), carbohydrate (%) and lipid 
(%) content in both varieties were recorded in plots treated with T1. The highest crude fiber (%) and protein (%) in both varieties were 
recorded in plots treated with T3 and the highest ash (%) content in both varieties was recorded in plots treated with T2. The highest 
amounts of Zn and Na in both varieties were recorded in plots treated with T1. The highest amount of P, Ca and Fe in both varieties 
was recorded in plots treated with T2 and Mg in both varieties was recorded in plots treated with T3. 
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Abstract- The study was conceptualized with a view to 
addressing the following objectives: to assess the extent to which 
civic education influence public participation in County 
Governments; to assess the extent to which the provision of 
financial incentives influence public participation in County 
Governments and to assess the extent to which scheduling of 
forums affect public participation in County Governments. The 
study employed a survey design with a sample size of 240 
beneficiaries, and 10 representatives of the government and civil 
society organizations. The sampling procedure used was 
purposive sampling technique. The study instruments used were 
questionnaires. For validity and reliability of the research 
instruments pilot study and test-retest were used. The data was 
coded and entered into Statistical Package for Social Sciences 
(SPSS) software version 20.From the findings of the study it was 
evident that civic education plays a major role on the 
effectiveness of public participation in the County Government. 
When the residents are enlightened on their rights of 
participation in the affairs of the County Government, they tend 
to participate more and demand for their rights. It was also 
evident from the findings that civic education has been 
conducted in the County as 68.5 percent of the County residents 
confirmed having participated in the civic education forums. The 
civic education forums are mostly conducted by Civil Society 
Organizations and the County Government. The findings show 
that civic education has been effective in meeting its intended 
purpose with 86 percent concurring. Finally a number of 
strategies were proposed to enhance public participation. These 
include offering incentives, early notification of public 
participation forums, use of variety of methods, allocating more 
funds for civic education, formulation of policy to guide public 
participation among others. In view of the foregoing findings, 
this study makes the following recommendations: the County 
Government should intensify civic education especially among 
the poorer section of the community. This will ensure that their 
priorities are addressed by the County Government; the County 
Government should enhance the incentives given to participants 
during public participation forums. These may include transport 
refund and lunch allowances and public participation forums 
should mostly be conducted during weekends. This would 
improve attendance. Based on the findings of this study, further 
study should be conducted on the effect of level of education on 
the effectiveness of public participation in county governance in 
Kenya. 
 
Index Terms- Public Participation, Governance, Devolution 

 

I. INTRODUCTION 
he centralized system of government in Kenya can be traced 
to the colonial days when it was meant to exclusively serve 

the interests of colonial masters. Post-independence saw the 
introduction of a quasi-federal system that never was. Political 
support for the system dwindled and the independence 
government actively reverted to recentralization of the state 
reintroducing challenges of a centralized system the country had 
struggled with until the promulgation of the current constitution 
in 2010. As a result, Kenyans have invested high hopes in 
devolution as a means of eliminating development imbalances 
and poverty (NTA, 2013).  
       Devolution is widely seen as a mechanism to institutionalize 
citizen participation in development planning, increase the 
opportunities for political participation thereby enhancing 
democratic political culture and enhance communities’ sense of 
ownership (Oloo, 2006). Kenya’s devolution, adopted following 
the March 2013 general elections, is expansive in scope and 
implementation timelines.  
       Creswell (2007) in a paper prepared for the California 
Department of Housing and Community Development observes 
that to build support for local housing solutions, community 
participation needs to be at the very core of the Housing Element 
process. It is “where the rubber meets the road.” In fact, a 
participatory program of education, input, dialogue, and 
consensus-building can be one of the key strategies for 
responding to community housing needs. By engaging 
community residents in a frank discussion of local housing issues 
and needs, the Housing Element can: develop a greater 
appreciation among local residents for the depth and breadth of 
housing needs in their community; counter stereotypes about 
“affordable housing” and its potential benefits and impacts; 
introduce concepts such as “workforce housing” and the 
interrelationship between jobs and housing; explore ways that 
affordable housing is part of the solution to traffic, quality of life, 
and open space issues; focus attention on design and 
management issues that often make the most difference in the 
long-term viability and acceptability of affordable housing; 
establish an overall framework for land use and development 
decisions that reflects community values and priorities, thereby 
facilitating subsequent project-specific review and approval; 
build a foundation for other community planning initiatives 
related to smart growth and sustainability; and provide a positive 

T 
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experience in constructive community engagement with benefits 
that far outlast the Housing Element process itself. 
       Before the promulgation of the constitution, Kenya had tried 
various ways to encourage citizens to participate in decision 
making. For instance through the Constituency Development 
Fund (CDF) Act, a number of mechanisms have been proposed 
through which citizen participation is conducted. One of the 
mechanisms of public participation is through representation, that 
is, CDF Committee. Members of the committee are supposed to 
be elected from the ward taking into account the geographical 
diversity within the constituency, communal, religious, social 
and cultural interests in the constituency and the requirements of 
gender, youth and representation of persons with disabilities. By 
defining these groups, the Act encourages representation of 
various interests in the management of the affairs of the fund. To 
a certain extent this can facilitate public participation. It is 
evident that where the committees were properly constituted 
there was a higher level of success in prioritization, ownership of 
projects and overall success in management. 
       Sithole (2005) defines public participation “as a democratic 
process of engaging people in thinking, deciding, planning and 
playing an active part in the development and operation of 
services that affect their lives.” The World Bank (1996) further 
defines public participation as “a process in which stakeholders 
influence and share control over development initiatives and the 
decisions and the resources which affect them”. It is a two-way 
communication and collaborative problem solving with the goal 
of achieving better and more acceptable decisions. 
       Participation is also encouraged in the Act through selection 
and oversight by the Project Management Committees (PMCs). 
This involves the selection and prioritization of development 
projects by citizens and formation of PMCs to help in the 
implementation of the projects funded by the fund (NTA, 2013). 
One key emphasis in the constitution is the need for the two 
levels of governments to continuously engage its citizens in any 
decision making process. The spirit of public participation runs 
throughout the constitution. It seeks and facilitates the 
involvement of those potentially affected by or interested in a 
decision. This can be in relation to individuals, governments, 
institutions, companies or any other entities that affect public 
interests. The principle of public participation holds that those 
who are affected by a decision have a right to be involved in the 
decision-making process.  
       Meaningful citizen participation in governance is a key 
ingredient for public reforms that were instituted by the 
Constitution of Kenya (CoK, 2010). Article 1 (1) of the 
Constitution vests all sovereign power to the people of Kenya. 
This power can be expressed through direct participation or 
indirectly through elected representatives. In addition, various 
pieces of legislations anchoring devolution highlight the 
principles of citizen participation. Together, these constitutional 
and legislative provisions avail various platforms for citizen 
participation in devolved governance. Citizen participation is one 
of the national values and is also one of the principles of public 
service as articulated in the Constitution in Articles 10 (2,a), 
Article 35(1) and (3)  and Article 232 (1). 
       There is much talk about involving ordinary citizens more 
definitively and directly in the policy process. Dialogue, 
deliberation and citizen engagement are increasingly familiar 

landmarks on the current public participation landscape as efforts 
to design more collegial and collaborative public involvement 
processes compete with more traditional top-down approaches. 
Public deliberation, a defining concept of deliberative democracy 
theory, is experiencing a renaissance among both scholars and 
policymakers. Televised town halls are now commonplace 
during election campaigns. Citizen dialogues have been used to 
elicit informed opinion and to probe for shared public values in 
conjunction with major policy reform initiatives. The origins of 
this trend have been discussed widely and include arguments of 
declining citizen deference to public officials, vociferous calls 
for greater legitimacy and accountability, and a desire to bring 
government closer to the people. 
       Article 174 of the constitution gives the powers of self-
governance to the people and enhances the participation of the 
people in the exercise of the powers of the State and in making 
decisions affecting them. Citizen participation is not a favour but 
a constitutional obligation that both levels of government must 
adhere to. It must be clearly defined by the county government in 
agreement with the citizens to achieve satisfactory results. The 
government must agree with the citizens on processes, 
procedures, entry levels, safeguards to citizens’ decisions and 
guarantees that their needs and priorities will come first. 
       Article 201 of the constitution lays down some key public 
finance principles including the need to ensure that there is 
openness and accountability in all public financial matters and 
that public participation will be emphasized in the whole budget 
process and decision making processes. The constitution further 
provides that public finance should promote an equitable society 
where burdens and benefits from the use of public resource will 
be shared equitably. Public money shall be used in a prudent and 
responsible manner and this should be accompanied by clear 
financial reporting. Chapter 12 of the constitution on public 
finance and the Act that gives it effect, the Public Financial 
Management (PFM) Act 2012, have transformed the budget 
process in Kenya. The legal responsibility to manage finances 
allocated by the national government now rests with the County 
governments. Other institutions like the Commission on Revenue 
Allocation (CRA) will now play a significant role in financial 
allocations to counties. Part IV of the PFM Act establishes 
County Treasuries. The County Revenue Fund will also be 
established by all counties as the golden pot for all revenues 
received or rose by or on behalf of county governments.   
       Despite these clear constitutional and legislative provisions 
there has been an outcry across the country over certain decisions 
which have been made by counties over the last three years. In a 
number of counties citizens have taken their County governments 
to court over issues ranging from Finance Bills, which ascribe 
levies to be charged for various County services, to identification 
and implementation of projects. Some counties have had their 
Finance Bills annulled by the courts while other counties have 
had disbursement of funds for development projects delayed due 
to complaints emanating from the citizens. This project is 
therefore aimed at assessing the effectiveness of public 
participation in county governance in Kenya: A case of Nairobi 
County.  
       Participatory Development in Kenya like in many other 
countries was for decades confined to community development 
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projects which were mainly donor funded and supervised 
(Wakwabubi and Shiverenje, 2003). 
       Kenya attempted to institutionalize decentralized planning 
and implementation of its programmes as early as the 1960s 
through Sessional Papers. The most comprehensive one was the 
District Focus for Rural Development (DFRD) Strategy which 
became operational in 1983. However, the Strategy emphasized 
involvement of central government field workers in planning and 
implementation of programmes and therefore ignored indigenous 
knowledge and experiences. Chitere and Ireri (2004) notes this is 
contrary to the conception of the participatory approach. Ideally 
in participation, development workers such as civil servants have 
a role in facilitating the process through assisting communities to 
identify and solve their own problems. 
       The DFRD Strategy also faced challenges in implementation 
because it lacked statutory anchorage that could entrench the 
coordinating committees in the law. The operations were carried 
out administratively rather than legally. This has been a 
characteristic of decentralized policies in Kenya whereby some 
funds have been created by Acts of Parliament and therefore 
have had legal backing. However, others have been created 
through policy pronouncements and consequently have had no 
guarantee of continuity (KHRC and SPAN, 2010). 
       The enactment of the Physical Planning Act in 1996 saw 
further evolution of participatory development. The Statute did 
provide for community participation in the preparation and 
implementation of physical and development plans. However, its 
major shortfall is the lack of the critical element of community 
sensitization on their roles. Physical planning is also centralized 
in major towns and thus communities residing in remote areas 
remained marginalized in participatory planning (Okello, 2008). 
Over the past one decade, the LASDAP and CDF have been the 
main vehicles of community participation at the local level. The 
LASDAP was introduced in 2001 through a ministerial circular 
whilst the CDF was established in 2003 through the CDF Act 
(2004). The LASDAP were a three year rolling plans that are 
required to have a poverty focus with priority areas in health, 
education and infrastructure (Kibua and Oyugi, 2006). The 
LASDAP provided opportunities for the local authorities to 
constructively engage with local communities on matters of 
planning, budgeting and development. The CDF Act on the other 
hand targets constituency level development projects particularly 
those aiming to combat poverty at the Constituency level. 
The main objective of the study was to assess the effectiveness of        
Public Participation in County Governance in Kenya: A case for 
the Nairobi City County. The specific objectives were: to assess 
the extent to which civic education influence the effectiveness of 
public participation in County Governments, to assess the extent 
to which the provision of financial incentives influence the 
effectiveness of public participation in County Governments and 
to assess the extent to which scheduling of forums affect the 
effectiveness of public participation in County Governments. 
 

II. THEORETICAL LITERATURE 
2.1.1 The Civic Voluntarism Model  
       The most well-known and widely applied model of political 
participation in political science was originally referred to as the 
resources model and had its origins in the work of Verba and Nie 

(1972) in their research on participation in the United States. 
According to this model, the social status of an individual—his 
job, education, and income—determines to a large extent how 
much he participates. It does this through the intervening effects 
of a variety of “civic attitudes” conducive to participation: 
attitudes such as a sense of efficacy, of psychological 
involvement in politics and a feeling of obligation to participate 
(Verba&Nie 1972).  
 
2.1.2 The Rational Choice Model 
       Rational choice theory has played an important role in the 
analysis of political participation. The rational choice model is 
summarized succinctly in the following terms: “A rational man is 
one who behaves as follows: he can always make a decision 
when confronted with a range of alternatives; he ranks all the 
alternatives facing him in order of his preferences in such a way 
that each is either preferred to, indifferent to, or inferior to each 
other; his preference ranking is transitive; he always chooses 
from among the possible alternatives that which ranks highest in 
his preference ordering; and he always makes the same decision 
each time he is confronted with the same alternatives (Downs, 
1957). 
 
2.1.3 The Communicative Action Theory  
       Communicative action is a theory which aims to explain 
human rationality as the necessary outcome of successful 
communication (Mitrovic, 1999). The theory can be traced to the 
German philosopher and sociologist, Jürgen Habermas, who 
argues that the potential for rationality is inherent in 
communication and action, and represents a critical synthesis 
(Habermas, 1987). Habermas’ general theoretical objective is to 
link communicative action theory, as a variant of action theory, 
with systems theory into a comprehensive approach to social 
theory (Mitrovic, 1999). The theory of Communicative Action 
has influenced thinking about the way in which planning and 
policy-making should happen. The theory emphasizes two key 
concepts to the study of public participation in these processes: 
argumentation and the role of culture and language. 
 
2.1.4Arnstein’s Ladder of participation Model 
       Perhaps the seminal theoretical work on the subject of 
community participation was by Arnstein (1969). The particular 
importance of Arnstein’s work stems from the recognition that 
there are different levels of participation, from manipulation, 
through to consultation, and to what we might now view as 
genuine participation, i.e. the levels of partnership and citizen 
control. The limitations of Arnstein’s framework are obvious. 
Each of the steps represents a very broad category, within which 
there are likely to be a wide range of experiences. For example, 
at the level of ‘informing’ there could be significant differences 
in the type and quality of the information being conveyed. 
Realistically therefore, levels of participation are likely to reflect 
a more complex continuum than a simple series of steps. The use 
of a ladder also implies that more control is always better than 
less control. However, increased control may not always be 
desired by the community and increased control without the 
necessary support may result in failure. 
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2.2 Empirical Literature 
       Watson (2001) defines civic education in a democracy as 
education in self-government. Democratic self-government 
means that citizens are actively involved in their own 
governance; they do not just passively accept the dictums of 
others or acquiesce to the demands of others. As Aristotle put it 
in his Politics (340 BC), "If liberty and equality, as is thought by 
some, are chiefly to be found in democracy, they will be attained 
when all persons alike share in the government to the utmost." In 
other words, the ideals of democracy are most completely 
realized when every member of the political community shares in 
its governance. Members of the political community are its 
citizens; hence citizenship in a democracy is membership in the 
body politic. Membership implies participation, but not 
participation for participation's sake. Citizen participation in a 
democratic society must be based on informed, critical reflection, 
and on the understanding and acceptance of the rights and 
responsibilities that go with that membership.  
       According to a research Finkel (2000), civic education 
programmes provide explicit instruction to ordinary citizens 
about democratic institutions, values, and procedures. The 
findings of the research found that civic education programmes 
do contribute to the development of a democratic political culture 
amongst participants. These programmes have been found to 
significantly increase individuals’ political information, feelings 
of empowerment, and levels of political participation. For 
example, in the Democratic Republic of Congo, people who 
participated in education sessions were significantly more 
democratically aware over time than those in villages where 
sessions did not take place. In Kenya, individuals who attended 
civic education workshops were more likely to report increased 
awareness of the contents of the constitution and of various 
proposals being discussed to reform the constitution, as 
compared to people who did not attend workshops. 
       Masango (2002) favours capacity building to improve the 
public’s understanding of governance processes and to ensure 
that they participate effectively in governance processes. 
According to Cuthill and Fien (2005), capacity building for 
communities involves “working with communities”. This, to 
them, involves “support, and enhances the existing ability, 
energy and knowledge of citizens.”Arnstein (1969) argues that 
the ability of citizens to influence decisions depends on the 
“quality of technical assistance they have in articulating their 
priorities; and the extent to which the community has been 
organized to press those priorities”. Cuthill and Fien (2005) place 
the responsibility for capacitating citizens with local government. 
Their argument is that the position of local government in 
relation to citizens makes them the right institution to capacitate 
citizens to ensure that they participate meaningfully in local 
government processes (Cuthill and Fien 2005).  

       Masango (2002) stresses the importance of public awareness 
of matters related to local government in promoting public 
participation in policy- making. Glover (2003) emphasized that 
information sharing in the policy process is a requirement to 
ensure “effective and inclusive public participation”. She stressed 
that this is merely one movement amongst other important ones. 
She reiterates the importance of the nature and ways in which 
information is provided. She also suggests the use of 
“appropriate and accessible” methods of providing information. 
This involves information on the contributions made by the 
public in the policy process. Below is a brief discussion of the 
types of participation, using Arnstein’s (1969) ladder of 
participation. This will be used to analyze the nature of 
participation and quality of participation in the present study. 
       According to Kugonza and Mukobi (2011) public 
participation is affected by Access to information which enables 
citizens articulate their voice, effectively monitor, hold 
government accountable and enter into informed dialogue about 
decisions which affect their lives. According to them information 
empowers all citizens including vulnerable and excluded people 
to claim their broader rights and entitlements. They found out 
that informed citizens can stand up for their rights and hold 
public officials accountable for their actions and decisions. 
According to the findings, majority of the respondents disagreed 
with the view that all the information on government projects is 
available and accessible to the community members. The study 
established that information was not provided in a timely 
manner.  Dissemination of information was not effectively and 
timely done by both the general public and the government. They 
concluded that there is a positive relationship between 
information accessibility and participation in lower local 
government projects. 
       Kakonge (1996) pointed out that public participation is 
affected by lack of communication between the government and 
the people. He said that projects are formulated without the 
dissemination of by the government of information among local 
people. 

2.3 Conceptual Framework 
       The conceptual framework shows the relationship between 
the independent and the dependent variables. It further shows any 
other factor that may have any effect on the two variables. The 
conceptual frame in this particular study shows that the 
effectiveness of public participation depends primarily on factors 
such as civic education, provision of financial incentives and 
scheduling of public participation forums. Moderating variable 
include various Government regulations on public participation 
while intervening variable is the level of education of various 
stakeholders 
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III. METHODOLOGY 
       The study employed descriptive research design in the form 
of survey design. Churchill (1991) contends that survey design is 
appropriate where the study seeks to describe the characteristics 
of certain groups, estimate the proportion of people who have 
certain characteristics and make certain predictions. It describes 
the situation as it is without manipulation. The study aims to 
assess the factors that determine the effectiveness of public 
participation in county governance in Kenya. The survey design 
has been chosen because it is useful in describing the 
characteristics of a large population.  Secondly, the population is 
geographically diverse. This would not enable the administration 
of the instrument to the entire population.  
       In carrying out this study, two categories of respondents 
were involved: residents of Nairobi City County who are the 
beneficiaries of county projects and; the County government and 
civil society organizations representatives including women and 
youth group’s leaders and people living with disabilities 
representatives. The beneficiaries were sampled from four 
constituencies, namely Ruaraka, Mathare, Dagoreti and 
Westlands.     
       The study used purposive sampling to select 240 
beneficiaries from four electoral constituencies out of a total of 
sixteen electoral constituencies. This was necessary because the 
population of the County is to a larger extent homogenous. As 
such there was no need to sample in all constituencies.  Within 
each sampled electoral constituency, the researcher further 
purposively sampled 60 people for the interview. For the second 
category of respondents, ten respondents were selected from the 
county government officers and Civil Society Organizations 
representatives. Two sets of questionnaires were used in this 
study. The first set was administered to the residents of Nairobi 
City County. The second set was administered to the 

representatives of Civil Society Organizations and government 
officers in an open interview.  
       To ensure validity, the instruments were discussed by 
experts. Secondly, a pilot study was carried out with a few 
respondents. To ensure reliability of the instruments test-retest 
was used. To comply towards ethical considerations, a letter of 
introduction was obtained from the university supervisor. A copy 
of the letter was shown to the respondents as evidence of the 
authorization of the study. The instruments were administered 
with the help of research assistants.  
       The data was coded and entered into the Statistical Package 
for Social Sciences (SPSS) version 20 software. Descriptive 
analysis of quantitative data was used with percentages and 
frequency tables. Qualitative data was organized into themes and 
presented into percentages using frequency tables.  
 

IV. FINDINGS, CONCLUSIONS AND RECOMMENDATIONS 
4.1Findings 
 
4.1.1 Response Rate 
       The study involved the development of two sets of 
questionnaires. One set targeted 240 respondents from Nairobi 
residents who are the beneficiaries of County Government 
services. The second set of questionnaires targeted 10 
representatives of government and civil society organizations. 
Out of the 240 beneficiaries who took part in the survey, 235 of 
them responded. This translated to 98 percent response rate. Of 
the 10 government and civil society representatives, 8 of them 
responded. This constituted 80 percent response rate.   
 

Civic education 
 

Financial Incentives 

Scheduling of forums/meetings 

Effectiveness of public 
participation 
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4.1.2 Demographic Information of the Respondents 
       Table 4.1 gives information on the proportion of male and 
female beneficiaries involved in the survey.  Approximately 61.3 

percent of those who took part in the survey were male while the 
remaining 38.7 percent were female.  
 

Table 4.1: Gender of the beneficiaries 
 

Gender Frequency Percent 
Male 144 61.3 
Female 91 38.7 
Total 235 100.0 

 
4.1.2 Age Groups of Respondents 
       Table 4.2 shows the age groups of the respondents. Majority of the respondents (48.9 percent) were within the age group 26-35 
years, 24.3 percent were aged between 18-25 years, and 20.9 percent were aged between 36-50 years while the remaining 6.0 percent 
were aged above 51 years. 
 

Table 4.2: Age of Respondents 

 
Age Frequency Percent 
18-25 years 57 24.3 
26-35 years 115 48.9 
36-50 years 49 20.9 
Above 51 years 14 6.0 
Total 235 100.0 
 
4.1.3 Occupation of Respondents 
       Table 4.3 shows the occupations of the respondents. 1.7 percent of the respondents were farmers, 31.9 percent were business 
persons, 17.0 percent were civil servants, 9.4 percent were teachers and 40.0 percent were in other professions. 

 
Table 4.3: Occupations of Respondents 

 
Occupation Frequency Percent 
Farmers 4 1.7 
Civil Servants 40 17.0 

Business persons 75 31.9 

Teachers 22 9.4 
Others 94 40.0 
Total 235 100.0 

 
4.1.4 Level of Education of the Respondents 
       Table 4.4 shows the level of education of the respondents. Majority of the respondents (34.0 percent) had attained the tertiary 
level of education, 28.5 percent secondary level, 25.5 percent university, 9.8 percent primary 5-8 level while the remaining 2.1 percent 
primary 1-4.  
 

Table 4.4: Level of education of Respondents 
 

Level of education Frequency Percent 
Primary 1-4 5 2.1 

Primary 5-8 23 9.8 
Secondary 67 28.5 
Tertiary 80 34.0 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      482 
ISSN 2250-3153   

www.ijsrp.org 

University 60 25.5 
Total 235 100.0 

 
4.1.5 Civic Education on the Importance of Public Participation 
       The survey sought to find out whether County residents have been sensitized on the importance of public participation. To 
conclusively address the significance of sensitization on public participation the survey further asked a number of additional questions. 
For instance, who conducted the sensitization; whether the sensitization met their expectations; whether the sensitization was effective 
and how the county government can improve public participation. 
       In an open interview with county government officers and civil society representatives, they were also asked their view on 
whether the county government sensitizes the public on the importance of participation on county affairs. 
       Table 4.5 shows the result obtained when residents of Nairobi County were asked whether they have been sensitized on the 
importance of public participation. From the findings 68.5 percent of the respondents intimated that they have been sensitized while  
31.5 percent indicated that they have not been sensitized. 
 

Table 4.5: Civic Education on the Importance of Public Participation 
 

Sensitization Frequency Percent 
Yes 161 68.5 

No 74 31.5 
Total 235 100.0 

 
       It is evident that majority of the respondents had not been sensitized. This is represented by 31.5 percent. Civil Society 
Organization is the main actor in sensitization at 29.4 percent. This is closely followed by the County Government at 28.5 percent. 
Those who indicated that they were sensitized by the National Government were 9.4 percent. A further 1.3 percent of the respondents 
were sensitized by the other organizations. These findings are represented in Table 4.6. 
 

Table 4.6: Stakeholders in Civic Education 
 

  Frequency Percent 
Not sensitized 74 31.5 

County Government 67 28.5 
National Government 22 9.4 
Civil Society Organization 69 29.4 

Others 3 1.3 
Total 235 100.0 

 
       When the respondents were asked whether the sensitization met their objectives, 80 percent answered in the affirmative while 20 
percent were not satisfied with the sensitization. This is represented in table 4.7. 
 

Table 4.7: Level of satisfaction with Civic Education 
 

  Frequency Percent 
   
Yes 134 80.0 

No 27 20.0 

Total 161 100.0 
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       On the question whether the sensitization was effective 51 percent of the respondents indicated that the sensitization was fairly 
effective, 35 percent indicated that the sensitization was very effective and 14 percent indicated that the sensitization was ineffective. 
This is represented in Table 4.8. 
 

Table 4.8: Effectiveness of Civic Education 
 

  Frequency Percent 
Very Effective 56 35.0 

Fairly Effective 82 51.0 
Ineffective 22 14.0 
Total 161 100.0 

 
       When the respondents were asked the strategies that the County Government should use to improve civic education, 40 percent of 
the respondents indicated that offering incentives is a good strategy to improve civic education. Early notifications of sensitization 
meetings and others strategies were each ranked 20 percent. Other strategies include Use a variety of methods and Allocating more 
funds for civic education each at 10 percent. Table 4.9 represents these findings. 
 

Table 4.9: Strategies to Improve Public Participation 
 

Strategies Frequency Percent 
Offering Incentives 80 40.0 
Early Notifications 37 20.0 
Others 34 20.0 
Use a variety of methods 18 10.0 
Allocating more funds for civic 
education 

14 10.0 

Formulate policy to guide public 
participation 

7 0.0 

Total 190 100.0 
 
       When the government officers and civil society organizations were asked whether the county government sensitize the public on 
the importance of participation on county affairs, a majority of the respondents (62.5 percent) indicated that the County Government 
does not sensitize the public on the importance of public participation. This was majorly the feeling of the civil society organizations. 
The findings are summarized in Table 4.10. 

 
Table 4.10: County Government's Sensitization 

 

 
Frequency Percent 

Yes 3 37.5 
No 5 62.5 

Total 8 100.0 

 
       From the above research findings, it can be deduced that there is a significant level of sensitization on the importance of public 
participation in County Government affairs. For instance 68.5 percent of the beneficiaries indicated that they have been sensitized on 
the importance of public participation. 
 
4.1.6 Financial Incentives Influence on Public Participation 
       The study set to find out whether financial incentives offered to participants during public participation forums would have an 
effect on public participation. In this regard, the respondents were asked whether participants are offered financial incentives 
whenever they attend such forums. They were further asked the adequacy of the financial incentives and whether they would attend 
public participation forums if no financial incentive is offered. 
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When asked whether the County Government offer financial incentives to participants, 70 percent of the respondents answered in the 
affirmative while the remaining 30 percent said that no financial incentive is offered during such forums. A summary of the findings is 
represented in Table 4.11. 
 
 

Table 4.11: Response to the Offer of Financial Incentives to Respondents 
 

 
Frequency Percent 

Yes 166 70.0 

No 69 30.0 
Total 235 100.0 

 
       The result was corroborated by the findings from the open interview which indicated that 62.5 percent of the respondents 
concurred that financial incentives are offered to participants. Table 4.12 gives a summary of the government officers and civil society 
organizations response to whether financial incentives are offered to staff during public participation. 
 

Table 4:12: Civil Society and Government Officers' response to offer of Financial Incentives 
 

  Frequency Percent 
Yes 5 62.5 
No 3 37.5 
Total 8 100.0 

 
       The respondents were asked about the adequacy of the financial objectives offered to participants by the County Government 
during public participation forums. A majority of the respondents at 70 percent felt that the financial incentives were either adequate 
or fairly adequate. Only 30 percent of the respondents felt that the financial incentives were either inadequate or very inadequate. 
Table 4.13 gives a summary of these findings. 
 

Table 4.13: Adequacy of the Financial Incentives 
 

  Frequency Percent 
Adequate 25 10.0 

Fairly adequate 104 60.0 
Inadequate 45 20.0 
Very Inadequate 8 10.0 
Total 182 100.0 

 
       When Civil Society Organizations and Government officers were asked how financial incentives effect public participation, 62.5 
percent indicated that financial incentives would encourage attendance of public participation forums. The remaining 37.5 percent 
indicated that offering of financial incentives boosts participants’ morale. Table 4.14 shows the effect of financial incentives on public 
participations. 
 

Table 4.14: Effect of Financial Incentive on Public Participation 
 

  Frequency Percent 
Boosts morale 3 37.5 

Encourages attendance 5 62.5 

Total 8 100.0 
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       When the residents were asked whether they would attend public participation forums when there is no financial incentives, 70 
percent of the respondents said they would attend while 30 percent said they would not attend if no financial incentive is offered. 
Table 4.15 gives a summary of the level of participation if no financial incentive is not offered.  
 
 
 
 

Table 4.15: Participation if no Financial Incentive is not provided 
 

  Frequency Percent 
Yes 172 70.0 
No 60 30.0 
Total 232 100.0 

 
4.1.7 Scheduling of Meetings’Effect on Public Participation 
       The research was also geared towards establishing whether scheduling of public forums have an effect on public participation. In 
this regard there was almost unanimity that public participation forums should be held over the weekends when most people are at 
home.  80% of the respondents said that public participation forums should be held over the weekend. Only 20% said that these 
forums should be held during week days. Table 4.16 shows which days of the week are preferred for public participation. 
 

Table 4.16: Scheduling of Public Participation Forums 
 

  Frequency Percent 
Week days 41 20.0 

Weekends 192 80.0 

Total 233 100.0 
 
       These findings were in agreement with the findings from the open interview which indicated that 75 percent of the respondents 
were of the view that public participation should be held over the weekend. 25 percent of the respondents however said that public 
participation forum should be held during week days. 
       The respondents were further asked if the county government provides enough notice for public participation, 60 percent of the 
respondents either agreed or strongly agreed that the County Government provide enough notice for public participation. Only 40 
percent of the respondents disagreed that enough notice is provided. Table 4.17 gives a summary of the findings. 
 

Table 4.17: Notification for Public Participation 
 

  Frequency Percent 
Strongly agree 22 10.0 
Agree 116 50.0 
Disagree 87 40.0 
Strongly disagree 7 0.0 
Total 232 100.0 

 
       On the adequacy of the time set aside for public participation, 70 percent of the respondents felt that the time provided was 
adequate while 30 percent disagreed. This is summarized in table 4.18. 
 

Table 4.18: Adequacy of Time allowed for Public Participation 
 

  Frequency Percent 
Strongly agree 30 10.0 

Agree 132 60.0 
Disagree 64 30.0 
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Strongly disagree 6 0.0 
Total 232 100.0 

 
       The County Government uses different methods for public participation. These include social media at 34 percent, mass media at 
31.1 percent, website 14 percent, public meetings 14 percent and others 6.4 percent. Table 4.19 shows the various methods of public 
participation used by the County Government. 

Table 4.19 Methods of Public Participation 
 

  Frequency Percent 
Mass media 73 31.1 

Social media 80 34.0 
Websites 33 14.0 

Others 15 6.4 
Public Meetings 33 14.0 
Total 235 100.0 

 
       Finally on the strategies to improve public participation, 37.5 percent of the civil society organizations and government officers 
indicated that the participants should be provided with incentives to encourage them to participate, another 37.5 percent said there 
need to be proper timing, 12.5 percent said there is need for increased awareness and another 12.5 percent indicated that public 
participation should be devolved to the wards. This is shown in table 4.20. 
 

Table 4.20: Strategies to Improve Public Participation 
 

  Frequency Percent 
Provide incentive 3 37.5 
Proper timing 3 37.5 

Increased awareness 1 12.5 
Devolve participation to wards 1 12.5 

Total 8 100.0 

 
 

V. SUMMARY 
       From the findings of the study it is evident that civic 
education plays a major role on the effectiveness of public 
participation in the County Government. When the residents are 
enlightened on their rights of participation in the affairs of the 
County Government, they tend to participate more and demand 
for their rights. It is evident from the findings that civic education 
has been conducted in the County as 68.5 percent of the County 
residents confirmed having participated in the civic education 
forums. The civic education forums are mostly conducted by 
Civil Society Organizations and the County Government. The 
findings show that civic education has been effective in meeting 
its intended purpose with 86 percent concurring.  
       The survey sought to find out whether provision of financial 
incentives influences the effectiveness of public participation in 
the County Government. There was a general consensus that that 
County Government provides financial incentives to participants. 
This was the finding from the beneficiaries and; the civil society 
organizations and government officers. The respondents felt that 

provision of financial incentives boost the morale of the 
respondents and also encourage attendance. 
       The survey further sought to find out whether scheduling of 
public participation forums are affected by the effectiveness of 
public participation, the findings show that public participation is 
greatly affected by the day of the week the forum is scheduled. It 
was noted that public participation forums organized during the 
week days attract less audience. This is attributable to the fact 
that during the week days people tend to be busy at their places 
of work. It is therefore imperative that public participation 
forums are held over the weekends to enable high attendance.   
       Finally a number of strategies were proposed to enhance 
public participation. These include offering incentives, early 
notification of public participation forums, use of variety of 
methods, allocating more funds for civic education, formulation 
of policy to guide public participation among others.  
 
5.1 Recommendations  
5.2.1 Policy Recommendations 
       In view of the foregoing findings, the study makes the 
following recommendations: 
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1. The County Government should intensify civic 
education especially among the poorer section of the 
community. This will ensure that their priorities are 
addressed by the County Government. 

2. The County Government should enhance the incentives 
given to participants during public participation forums. 
These may include transport refund and lunch 
allowances.  

3. Public participation forums should mostly be conducted 
during weekends. This would improve attendance.  

 
5.2.2 Recommendations for Further Study 
       Based on the findings of this study, further study should be 
conducted on the effect of level of education on the effectiveness 
of public participation in county governance in Kenya. 
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Abstract- The study aimed at establishing the factors that affect 

sustainability of fish farming projects in public secondary 

schools in Kiambu County. The study was  guided by the 

following specific objectives: to establish costs of inputs effect 

on sustainability of fish farming in public secondary schools in 

Kiambu County; technology effect on sustainability of fish 

farming projects in public secondary schools in Kiambu County; 

skills and training effect on sustainability fish farming projects in 

public secondary schools in Kiambu  County and social-cultural 

factors effect on sustainability of fish farming projects in 

secondary schools in Kiambu County. The research used the 

descriptive survey approach. The target population of the study 

was 65fish farming secondary schools project managers in 

Kiambu County and 10 fisheries officers in each of the 

constituency. This corresponded to a target population of 75.By 

the time of data collection some projects had closed down and 

therefore data was collected from 44 secondary schools. The 

study adopted the census sampling technique which involved 

sampling all project managers in the fish farming projects and a 

fishery officer in each of the constituencies. The sample size of 

the study was therefore 54 respondents. The study used 

questionnaires to gather data from project managers and 

informant interviews from fisheries officers. Descriptive (mean, 

standard deviations, frequencies and percentages) were adopted 

together with inferential statistics (correlation and regression) so 

as to come to a measure of relationship and meanings. The study 

established that fish farming sustainability in public secondary 

schools is greatly affected by social- cultural effects where 

attitudes play a key role. Cost of inputs was another factor where 

high costs would mean less production. Technology proved to 

have an effect on sustainability since adoption of technology 

would result to higher production and thus more sustainability. 

Skills and training did also have an effect as better skills and 

training would result to better management. The study 

recommended more involvement by the government to lower 

costs of inputs, avail technology together with extension services 

and enhance the campaign of “eat more fish” together with 

involving more women in the projects. 

 

Index Terms- Input costs, Technology, Skills, Training, 

Sustainability, Socio-cultural 

 

I. INTRODUCTION 

he global fishing industry has nearly exhausted fish stocks 

and catches are declining. The United Nations and major 

fishery countries have placed significant emphasis on the 

development of the aquaculture industry (Chen, Huang & 

Chiang, 2010). The production of fish and shellfish from the 

African continent totaled approximately 79,500 metric tons in 

1998; 57% of this was produced by three countries bordering the 

Mediterranean, with Egypt producing most (i.e. 43,000 tons) 

.Thirty-three sub-Saharan countries produced the remaining 

34,000 metric tons, of which 93% can be attributed to 6 

countries, which include Nigeria (16,700 tons), South Africa 

(4,500 tons), Zambia (4,100 tons), Zimbabwe (3,800 tons), 

Namibia (1,300 metric tons) and Kenya (1,100 tons) (Hecht, 

2001). 

       The role of aquaculture in food production, economic 

development and food security is therefore increasingly 

becoming important in the country and the whole world. 

Aquaculture has primarily been a developing world activity, 

especially in the Asian countries. Asia accounts for 87% of 

global aquaculture production by weight, while China alone is 

responsible for about 68% of the global production. India and 

Southeast Asia contribute about 15% of production in 1997 

(Delgado, 2003). However, fish consumption in Africa is still 

lowest relative to other parts of the world, (FAO, 2012). 

       In Kenya, fish farming can be traced back to the 1920s, 

using tilapia species and later including the common carp and the 

African catfish. In the 1960s rural fish farming was popularized 

by the Kenya Government through the “Eat More Fish” 

campaign; as a result of this effort, tilapia farming expanded 

rapidly, with the construction of many small ponds, especially in 

Kenya’s Central and Western Provinces (Ngugi, Bowman, & 

Omolo, 2007). However, in the 1970s, there was a decline in 

number of productive ponds mainly because of inadequate 

extension services, a lack of quality fingerlings, and insufficient 

training for extension workers. Until the mid-1990s, fish farming 

in Kenya followed a pattern similar to that observed in many 

African countries, characterized by small ponds, subsistence-

level management, and very low levels of production, (Ngugi et 

al., 2007).  

       Studies conducted by Mwangi (2008), show that  a myriad of 

challenges face fish farming enterprises in Kenya These include 

uncoordinated promotion of fish farming through many 

institutions, Government, research institution, Universities, 

T 
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NGOs and Regional authorities among others. Furthermore, there 

are no comprehensive policies on fish farming and legislation is 

inadequate. The inadequacy in provision of extension services 

has been a major challenge to development of fish farming in 

Kenya. This situation results from lack of resources and technical 

staff (GoK, 2010). In addition these challenges are compounded 

by inadequate entrepreneurship skills by the farmers and lack of 

credit. Nonetheless, although it has not been scientifically 

quantified, Kenya has enormous potential for fish farming in the 

agricultural rural zones. 

       In Israel, more than half the fish eaten was produced from 

fish farms, similarly 25% of fish in China and in India, 11% in 

USA and 10% in Japan were aquaculture products. In developing 

countries, fish farms not only improved a nation's diet but 

brought income to small farmers and created employment 

particularly in rural areas, (Mwamuye et al., 2012). In Kenya, 

fish productions from the capture fisheries are steadily declining. 

Lake Victoria fish productions alone have declined from about 

200,000 metric tonnes in 1999 to about 130,000 metric tonnes in 

2007 with no signs of this fishery recovering in the near future. 

Aquaculture potential in the country is enormous (currently 

contributes 2.5 % to our fishery while it has potential to 

contribute close to 50 % to Kenya’s fishery output) and its 

utilization requires moderate investment and technology. 

       According to Ngugi et al. (2007), the number of productive 

ponds declined in the 1980s.Fish farming in Kenya followed a 

pattern similar to that observed in many African countries 

characterized by small ponds, very low levels of production and 

subsistence level of management until the mid-1990s. The 

government through the 2009 Economic Stimulus Programme 

(ESP) proposed the construction of 200 fish ponds in 140 

constituencies for fish farming. The project was rolled out 

through the Ministry of Fisheries development as the Fish 

Farming Enterprise Productivity Programme. The primary 

beneficiaries of the project are the unemployed young Kenyan’s 

in the selected households, public institutions (schools, coffee 

factories, irrigation schemes etc.) whereas the secondary 

beneficiary will be the rest of the household members and other 

fish stakeholders (GoK, 2009). 

       Despite these efforts to improve fish production while 

promoting food security, employment and income generation, the 

sustainability of these aquaculture projects has been found to be 

below expectations. Majority of the ventures in both public and 

primary schools have either totally stalled or continue to run on 

recurrent expenditures. This poses a risk to the future of 

aquaculture in Kenya which would alleviate the problems of 

unemployment and food insecurity. MacFadayen (2008) 

mentions that fishery development projects and programmes in 

the Sub Saharan African region generally lack adequate 

baselines, final evaluations and ex-post impact assessments.  

       Previous studies have not looked at factors affecting 

sustainability of fish farming in secondary schools; for example, 

Onzere (2013) looked at factors affecting performance of 

community based fish farming projects in Nyeri, Shitote et al. 

(2012), looked at challenges facing fish farming development in 

Western Kenya; Kariuki (2013), looked at Strategic Practices for 

effective implementation of fish farming enterprise programme 

in Kenya in Molo constituency. Mwangi (2011), found that fish 

farmers in Kiambu County have considered abandoning the 

practice. Despite the government providing finances for startup, 

Mwangi found that the fish farming projects started through the 

Economic Stimulus Programme in Kiambu County are facing 

challenges and some of these ventures have been fully 

abandoned. Therefore this study is motivated to bridge the gap in 

knowledge by trying to find out the factors influencing project 

participants in abandoning the fish farming ventures.  

       The purpose of the study is to explore the factors affecting 

sustainability of fish farming in public secondary schools. The 

study were guided by the following specific objectives; to 

establish how costs of inputs affect sustainability of fish farming 

in public secondary schools in Kiambu County, to determine how 

technology affects sustainability of fish farming projects in 

public secondary schools in Kiambu County, to ascertain how 

skills and training affect sustainability fish farming projects in 

public secondary schools in Kiambu County and to determine 

how social-cultural factors affect sustainability of fish farming 

projects in secondary schools in Kiambu County 

 

II. LITERATURE REVIEW 

2.1 Theoretical Framework 

2.1.1 Symbolic Interaction Theory 

       According to this theory; human beings do not act 

individually but interact with each other thus reacting to each 

other. This perspective is centered on the notion that 

communication—or the exchange of meaning through language 

and symbols—is how people make sense of their social worlds. 

As pointed out by Herman and Reynolds (1994), this viewpoint 

sees people as active in shaping their world, rather than as 

entities who are acted upon by society (Herman & Reynolds, 

1994). This approach looks at society and people from a micro-

level perspective. The use of the symbolic interaction theory in 

the study will help analyze group members’ behaviour towards 

fish farming projects. The fish farming projects are rolled out in a 

setting that allows community member participation in fish 

farming activities which include public schools and also youth 

and women group members.  

 

2.1.2 Stakeholder Engagement Theory 

       The researcher proposes to adopt the stakeholder 

engagement theory for the study.  According to Freeman (1984), 

a stakeholder is any group or individual who can be affected or is 

affected by the achievement of the organization’s objectives”. 

According to the Project Management Institute (PMI) Standards 

Committee, project stakeholders are individuals and 

organizations who are actively involved in the project or whose 

interests may be affected by the execution of the project or by 

successful project completion (PMI, 2004). Chinyio and 

Olomolaiye (2010) stated that stakeholders can affect an 

organization’s functioning, goals, development and even 

survival. They also mentioned that stakeholders are beneficial 

when they help to achieve its goals and they are antagonistic 

when they oppose to the mission. Freeman (1984) argues that 

this process is not actually linear; rather it is an iterative process 

in which an organization learns and improves its ability to 

perform meaningful stakeholder engagement through developing 

relationships of mutual respect, in place of one-off consultations.  
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2.1.3 Theory of Production 

Based on Cobb and Douglas (1928), theory of production, the 

study will attempt to explain the effects of cost of inputs to 

sustainability of fish farming. According to the theory of 

production, gross output is affected by the amount of labour 

involved and the amount of capital invested together with the 

intermediate materials. This implies that amount of production in 

fish projects depends on the cost of inputs. These inputs include 

the capital invested to start the projects, the daily running costs 

and cost of labour when the costs of inputs are low; the level of 

production goes up. This in turn means that the projects are profit 

making and therefore are sustainable in the long run. The theory 

is significant to the study as it emphasizes the influence of inputs 

in the sustainability of an enterprise. Similarly, the costs of inputs 

are an important component of sustainability of fish farming 

projects.  

 

 

2.2 Conceptual Framework 
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2.3 Empirical Review 

       According to SARNISSA (2011), good quality, affordable 

and accessible inputs such as fish seed and feed are the main 

components for successful aquaculture farms and projects. 

Aquaculture farming systems are dependent upon the market 

availability of `feed resources’ for the provision of nutrient 

inputs. Feed and fingerlings availability also represent significant 

cost components in the commercial aquaculture. On the other 

hand, it is difficult for farmers to adopt aquaculture technology if 

farmers do not have access to funds to maintain their ponds and 

to buy feed (Singas & Manus, 2014). Ele et al. (2013) found out 

that, high prices of fish feed; declining fish prices and lack of 

finance were the top ranking serious constraints facing fish 

farmers in that area. Amongst the variable inputs, 

fingerlings/juveniles (42.82%) and feed (34.70%) constituted the 

highest (77.52%) to cost of production, while hired labour 

constitutes 16.91%. 

       The cost of feed alone is estimated to represent between 40% 

and 70% of the cost of producing the fish. Intensive fish farming 

is a major commitment, requiring considerable financial and 

physical resources, as well as a keen business sense. Ogello et al. 

(2013) suggest fish rearing can be integrated with fish farming to 

reduce the cost of inputs such as fertilizer and feed to maximize 

profits. Besides credit for investments, money is needed to cover 

operational costs, such as buying good quality feeds (often up to 

50% or more of total operational costs) and fingerlings, 

(Brummet &Rana, 2010). Singas and Manus (2014) also found 

evidence among fish farmers that the cost of commercial feed, 

misuse of funds and lack of credit facilities affected the 

profitability of fish farming enterprises in Papua New Guinea.   

Inappropriate pond construction techniques and poor soils affect 

performance. Poor feeds obtained from agro-industrial by-

product have also been observed as a hindrance to commercial 

aquaculture, (Eleet al., 2013). For instance, lack of fingerlings 

delayed the establishment of fish ponds under a Kshs. 22 billion 

government stimulus plan, aimed at creating 120,000 new jobs. 

The project also grappled with lack of fish food which met the 

requirement standards (World News, 2010).According to GoK 

(2009), farm inputs which include fish feeds (industrial feeds of 

minimum 26% crude protein) and manure/fertilizer will be 

supplied to individual farmers through their clusters in quantities 

enough to run one production season as will be determined by 

the DFO based on the pond size and the stocking densities. 

However, despite this accessibility and availability farmers, have 

had to pay for them, (Oloo, 2011).  

       Aquaculture potential in the country is enormous (currently 

contributes 2.5 % to our fishery while it has potential to 

contribute close to 50 % to Kenya’s fishery output) and its 

utilization requires moderate investment and technology, (GoK, 

2009). Wetengere (2010) agrees that despite high potentials that 

fish farming possess, the adoption of the technology leaves much 

to be desired. Oloo (2011) found that aquaculture farmers in the 

ESP still faced challenges in terms of access to credit, access to 

technical information, predatory animals and lack of support 

from government extension services. The inadequacy in 

provision of extension services has been a major challenge to 

development of fish farming in Kenya. This situation results 

from lack of resources and technical staff, (GoK, 2011). 

Mwamuye et al. (2012) cites inefficiency in dissemination of 

technology transfer to farmers also ranked high among key 

challenges of aquaculture in Kenya. 

       Ogello et al. (2013), point to a dearth of information on how 

to design integrated aquaculture systems, which are ecologically 

and economically sustainable in East Africa; Citing poor 

information dissemination and technology transfer, Henry-

Okuha, (2011) contend that technology adoption in fish farming 

is more likely to be adopted by relatively younger farmers. 

Knowledge about design, construction and hatchery equipment 

and other accessories needed for certain types of aquaculture, for 

example, pumps, aerators, cages,  tanks, hatching jars and 

incubators or cribs, is hard to obtain in most countries 

(SARNISSA, 2011). In addition, fish farming technology 

adopted has been characterized by a low level of technology 

adoption such as small size ponds likened to holes, poor quality 

seed, low input allocation in terms of cash income, labor time, 

feeds and fertilizers, and infrequent harvest (Wetengere, 2010).  

       According to Jacobi (2013), the reasons for slow aquaculture 

development in Kenya have been:lack of a tradition of fish and 

water husbandry, numerous political, social and economic 

constraints that restrict investment and delay expansion, lack of 

information on fish farming technology and culture practices 

(Fisheries Department, 2012) and unknown investment return-

rates. Jacobi (2013) supports this idea as they found that due to 

primarily low levels of investment, aquaculture research and 

extension services are weak in most countries in SSA. It is very 

difficult for smallholder farmers to get up-to-date information 

about locally appropriate and improved technologies and 

management practices (Beveridge et al., 2010). 

       One way of achieving higher pond productivities, and hence 

self-sustainable aquaculture practices, is the promotion of 

sustainable and integrated aquaculture-agriculture farming 

practices, allowing for the use of locally available and cost-

effective aquaculture inputs. This fish farming technology was, 

however, not widely used by ESP supported farmers (Jacobi, 

2013). However, SARNISSA (2011), case studies show that 

development and extension systems still apply an approach of 

“transfer of technology” to farmers. Generally, producers have 

little or no say in the choice of techniques to be researched and 

developed (and often technologies promoted are not adapted to 

the local context and know-how. Brummet and Rana (2010) 

propose for a participatory research and extension and a focus on 

socio-economic, technical and organizational innovations are 

very much needed in order to achieve better results and improve 

rates of technology adaptation and adoption. 

       In regard to knowledge of various technological 

components, Rajan et al. (2013), found that pond management, 

feed and fertilizer management, selection of seed and 

management as important technological components, while the 

less important technological components to the fish farmers 

were, unwanted fishes and weed management fish protection 

management, harvesting and storage management. Ike and 

Onuegbu (2010), found that majority of fish farming projects 

adopted pond construction practice (54%) and pond installation 

(51%) respectively. Also, 50 % of them adopted the 
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recommended transportation practice of fingerlings, but only 27 

% of them adopted the proper site selection. However, less than 

50 % of the farmers adopted other practices like pond preparation 

(44%) feeding (47%) pond maintenance (44%) and stocking 

practice (34%). In contrast, although 39 percent adopted 

harvesting practice, only 19 % of them adopted the preservation 

practices. 

       Onzere (2013) found that community based still utilizes 

traditional methods of fish farming, harvesting and preservation. 

There has been very minimal technological innovation made in 

this area. Lack of technology has led to reduced output as well as 

wastages and losses since the fish harvest cannot be stored for 

extended periods that would have enabled the fish farmers 

market their produce at a later date or transport it to other areas 

for sale. According to Singas and Manus (2014) farmers adopt 

fish farming technologies if they believe that fish farming is 

profitable and would benefit the livelihood of society, (Stanley et 

al, 2010). This implies that that the significance or superiority of 

the recommended technology relative to existing practices must 

be clearly demonstrated to farmers, (Wetengere, 2010). 

       The knowledge and awareness of undertaking any economic 

activity is a major determinant on the success and sustainability 

of the enterprise. The organic farmer magazine reports that 

Kenyans and indeed farmers in Africa have acquired a habit of 

rushing for new ventures just because one farmer makes good 

money from it; fish farming is one of them. However, many 

farmers have failed in this venture because they dug fishponds 

and started fish farming without undergoing any training or 

acquiring the right skills on how it is done. Fish farming requires 

that farmers undergo training and seek advice from fisheries 

experts on where to locate the ponds and about general fish 

management, (The Organic Farmer, 2012). 

       In a study on the Factors Influencing Adoption of Pond Fish 

Farming Innovations in Papua New Guinea, Singas and Manus 

(2014), found that lack of knowledge and skills was ranked as the 

number one problem facing the sustainability of fish farming 

projects. Singas and Manus findings further revealed that 

although 97 % of the farmers in their sample received formal 

schooling ranging from primary to university education, yet they 

lacked knowledge and skills of adopting fish innovations. The 

study found that the fish farming was not adequately supported 

through farmer training and extension. Njankouawandji et al. 

(2012), agree that education, among others, can be a constraint 

and where this is present, further trainings must be conducted.   

       Singas and Manus (2014), argue that the key constraint to 

aquaculture development is dissemination of existing knowledge, 

whether derived from research or indigenous technical 

knowledge of farmer. In order to enhance the productivity of the 

fish pond, this requires regular maintenance and monitoring is 

vital which includes various activities such as daily management 

includes: checking the water quality (oxygen, pH, colour, 

transparency, temperature, etc.), checking the pond for possible 

water leaks, cleaning the screen of the water inlet and outlet, 

observing the fish while they feed and removing aquatic weeds 

growing in the pond because water quality is a vital factor for 

good health and growth in fish (Abiona et al., 2012).  

       Social constraints include an absence of a traditional culture 

of fish farming in sub-Saharan Africa. Maina et al. (2014) 

conducted a study on the Influence of social-economic factors, 

gender and the Fish Farming Enterprise and Productivity Project 

(FFEPP) on fish farming practices indicates that over 90.3% of 

households sampled were headed by men. Wetengere (2010) 

observes that adoption of fish farming technologies in Eastern 

Tanzania was influenced by the level of education of farmers, 

gender, age, education, income, religious beliefs and knowledge 

and skills of the farmer among others. Cultural factors were said 

to have caused the failure of many of the subsistence fish culture 

projects supported through two USAID programs in Guatemala 

and Panama in the 1980s, (Mwamuye et al., 2012). 

       Despite enormous resources and great potential, the 

integrated livestock-fish farming has failed to take off due to 

social and economic challenges. Integrated livestock-fish 

aquaculture is confined to remote villages by few poor farmers 

with little knowledge, whose work in most cases is unreported 

even in national aquaculture statistics, (Ogello, 2013). Haque et 

al.(2010) explain high levels of uptake and retention of fish 

farming culture introduced by a rice field-based tilapia seed 

production project, despite low financial returns, which is 

attributed to socio-cultural factors which appear insignificant if 

considered discretely. 

       Gender has always played a significant role in agricultural 

productions systems.  Several sub-Saharan African countries 

provided information on the role of women in fish farming and 

the data show that women play a minor role in fish production 

and own or manage approximately 16 % of the farms .The 

highest proportion of women fish farmers (30 %) is in Zambia. 

Onzere, (2013) argues that project adaptability to the community 

as an important challenge and together agreed that community 

ownership and adequate support are required for sustainability. 

Consumer attitudes and preferences are a factor that influences 

the demand for fish. Fish has been seen as a ‘healthy’ product 

and has benefited from the trend towards reducing red meat 

consumption. Besides price and quality, consumers are 

increasingly concerned with how their food is produced. Farmed 

fish may arouse concerns for animal welfare as any intensive 

livestock production system. The environmental effects of 

intensive fish farming may also provoke a negative consumer 

response (Brummett, et al., 2010). 

 

III. RESEARCH METHODOLOGY 

       Descriptive research design was adopted in this study as it 

involves accurate description of characteristics of the population 

for the study with respect to the variables of the study. According 

to Burns and Grove (2003), descriptive research is designed to 

provide a picture of a situation as it naturally happens. It may be 

used to justify current practice and make judgment and also to 

develop theories. The design is appropriate as descriptive 

research attempts to answer what, who and why questions. The 

researcher wanted to uncover the factors affecting the 

sustainability of fish farming projects and collected information 

from respondents who were involved in fish farming projects in 

Kiambu County. According to Orodho and Njeru (2003), 

descriptive research is a method of collecting information by 

interviewing or administering a questionnaire to a sample of 

individuals. 

       The target population for the study was project managers’ of 

public secondary schools fish farming projects in Kiambu 
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County. The county has 65 public secondary school fish farming 

projects registered under the Economic Stimulus Programme 

(ESP). The target population for the study therefore was 

65project managers of the fish farming projects and 10 fisheries 

officers from each of the constituencies. Thus the target 

population of the study was 75respondents.  

 

 

 

Table  3. 1 Fish Farming Projects in Kiambu County 

 

Constituency  

 

Fish farming projects Project managers 

Kikuyu 3 3 

Kabete 5 5 

Lari 11 11 

Limuru 6 6 

Githunguri 11 11 

Kiambu 6 6 

Thika 1 1 

Gatundu North  11 11 

Gatundu South  9 9 

Juja 

 

2 2 

Total  65 65 

 

Source: Economic Stimulus Programme (ESP)  

 

       The researcher used the list of all the public secondary 

schools that were funded by the government through the 

Economic Stimulus Programme in Kiambu County. The 

researcher proposed to adopt the cluster sampling technique. 

Cluster sampling technique was used to identify the 

constituencies in Kiambu County. The researcher proposed to 

adopt the census sampling technique. In this technique, the 

researcher used all the members of the population as the sample 

size for the study. The target population was 65 project managers 

and performing further sampling size formulas would reduce the 

sample size, further increasing the margin of error.  The sample 

size for the study was therefore 75 respondents.  

       The researcher proposed to use both qualitative (in-depth 

interviews) and quantitative (questionnaire) methods of data 

collection. The researcher adopted a structured questionnaire to 

collect data from fish farming project managers. The researcher 

administered the questionnaires through personal interviews. 

This approach was preferred so as to provide an opportunity for 

the researcher to engage the respondents of the study. Personal 

interviews allowed the researcher to clarify, explain and probe 

for information from fish farming project managers. The option 

to use the questionnaire is that it is cheaper and quicker to 

administer and collect information from a large sample of the 

respondents for academic researchers, (Cohen et al., 2007). 

The questionnaire contained six sections. These were: the 

background information section, costs of inputs, technology, 

skills and training and social-cultural factors. The questionnaire 

comprised of both open-ended and closed-ended question items. 

The questionnaire also comprised of Likert scale questions. 

These questions were used to develop scales to measure the 

relationship between the independent and dependent variables.  

       Key informant interview guides were developed and 

administered to fisheries officers. In-depth interviews are an 

appropriate method of data collection as it allows the researcher 

to gather information from respondents who have a better and in-

depth understanding and knowledge of the subject under study. 

The researcher adopted a semi-structured interview guide which 

allowed the interview to be open ended. This enabled the 

researcher to probe for more information from the interview 

participants’ responses.   

       The data collection process began with the researcher 

seeking a letter of authorization from the university department. 

This letter introduced the researcher and the subject of the study 

to the respondents. The letter also motivated the respondents to 

participate in the study as it was only for academic purposes. The 

researcher also visited the Kiambu County Fisheries department 

and the Kiambu County Education department in order to seek 

for permission to collect data among the fish farming project 

participants. Data was collected through direct communication 

with the respondents by use of questionnaires. 

       Pilot testing was carried out on five respondents where a 

small scale trial run of a given small study was carried out to test 

research protocols, data collection instruments. The importance 

of pre-testing an instrument is for ensuring that the items in it are 

clearly stated and that they have the same meaning to all 

respondents (Mugenda & Mugenda, 2003). It also helps in 

discovering any errors and also assesses clarity. Data obtained 

during pilot testing was used to revise the instrument. A pilot 
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study was used to pretest the questionnaire’s validity and 

reliability. In order to test and enhance the validity of the 

questionnaire, the researcher selected five respondent, three 

project managers and two fisheries officers. This aimed at 

assessing the content validity of the questionnaire. The 

comments from the five respondents were reviewed and 

incorporated to enhance the validity of the questionnaire. 

       Reliability is a measure of the degree to which a research 

instrument produces consistent outcomes after repeated trials, 

(Mugenda & Mugenda, 2003). In short, it is the repeatability of 

measurement. A measure is considered reliable if a person's 

score on the same test given twice is similar. Five questionnaires 

were piloted, with three project managers and two fisheries 

officers. The five questionnaires were then coded and responses 

input into SPSS which was used to generate the reliability 

coefficient. The researcher used the most common internal 

consistency measure known as Cronbach’s Alpha (α) which was 

generated by SPSS. The recommended valueof0.7 was used as a 

cut–off for reliability for this study 

       Data analysis is the processing of raw data collected from 

surveys and interviews to make sense to the reader. It is also a 

process that seeks to identify themes, patterns and trends in the 

data collected, (Nachmias & Nachmias, 2000). The researcher 

proof read the raw data collected through the questionnaire with 

an effort to detect errors and omissions and ensured that data 

quality standards had been achieved. In order to analyze the 

quantitative data, the researcher coded the responses from the 

questionnaire for easier data entry process. The data was then 

entered into the Statistical Package for the Social Science (SPSS) 

for analysis. Descriptive analysis was performed which assisted 

in summarizing data and identifying data trends which allowed  

the researcher to undertake further statistical analysis to establish 

relationships between the dependent and independent variables 

of the study. Multiple regression analysis and correlation analysis 

are the inferential statistics which were undertaken to measure 

the relationships between the independent and dependent 

variables. 

Y =β0 + β1X1 +β2X2 +β3X3 +β4X4 +ε 

Where  

β0=Constant term 

X1 =Cost of inputs   

X2=Technology adoption  

X3=Skills and training                

X4 =Socio cultural factors 

ε= error term 

Y= Fish farming Project Sustainability  

       The results were presented in tables and figures and the 

researchers’ own interpretation and comparison to the literature 

reviewed. Qualitative data was analyzed based on the content 

matter of the responses. The researcher also used the reviewed 

literature for discussion of the study findings. 

 

IV. DATA ANALYSIS, PRESENTATION AND 

INTERPRETATION 

4.1 Response Rate 

       The study was a census survey of project managers of fish 

farming projects in public secondary schools in Kiambu County 

and a questionnaire was used to collect the data. The study 

targeted 65 project managers but only 44 responded due to the 

fact that the other 21 projects had been closed down and the 

managers had left. All the targeted extension officers responded. 

This represented 72%which was considered as very good 

response rate of making references (Mugenda & Mugenda, 

2003). 

 

Table 4. 1 Target population 

 

 Response frequency Target Percentage 

    

Project managers 44 65 67.7 

Extension officers 10 10 100 

Total 54 75 72 

 

4.2 Results of the Pilot Study 

       During pilot testing the researcher found out that the  fisheries officers required authority to release information from their 

coordinator in  Thika from whom the researcher had to request the officer to inform them in person. On validity, the researcher made 

corrections on some of the questions that the respondents were not sure of the specific responses required. On reliability, the 

researcher coded the responses into SPSS and generated reliability coefficient which was 0.805 which was found to be reliable. Table 

4.2 shows results of reliability test. 

 

Table 4. 2 Reliability statistics 

 

 Cronbach’s    Cronbach’s  Alpha based  on 

   Alpha     standardized items 

 0.793      0.805 
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4.3 Demographic information 

       So as to capture the general information of the respondents’ issues such as gender, age, level of   education, experience in fish 

farming, duration in the project and mode of involvement were sought. 

 

4.3.1 Gender of the respondents 

       Majority of the individuals involved in the management of the projects were males comprising of 97.7% of the respondent while  

2.3 % were females. This was an indication that women were few in the management of the projects which could be attributed as a 

social culture aspect which could be attributing to the sustainability of the projects.   

 

Table4. 3  Gender of the Respondents 

 

            Gender     Frequency    Percent 

              Male     43         97.7 

 Female                                  1                       2.3 

                Total       44          100.0 
 

 

4.3.2 Age of the respondents 

       54.5% of the respondents were below 44 years while 45.5 % were above 44 years. This meant that the projects are managed by 

middle aged people. 

 

Table4. 4  Age of the Respondents 

  

                  Age    Frequency    Percent 

 25-34 years   10        22.7 

 35-44 years   14        31.8 

 45-54 years   19        43.2 

 Above 55 years                 1        2.3 

 Total    44        100.0 

 

4.3.3 Education level of the Respondents 

       59.2% of the managers had tertiary education and above while 40.8% of the manager’s education level was below tertiary. This 

shows that the managers could be able to access information from the net on their own and could also interpret the behavior of the 

fish. 

 

Table4. 5  Education level of the Respondents 

 

 Education Level   Frequency   Percentage 

 No formal education     1       2.3 

 Primary education                  4       9.1 

 Secondary education                 13       29.5 

 Tertiary education                 25       56.8 

 Masters      1       2.3 

 Total                  44       100.0 
 

4.3.4 Experience in fish farming 

       Majority of the managers had experience in fish farming ranging from 1 year and above which comprised of 81.8% with 18.2% 

having had no experience in fish farming. This meant that majority were versant with the projects. 

 

Table4. 6 Experience in Fish Farming 

 

 Experience in     Frequency  Percent 

 Fish farming 

 Nil      8    18.2 

 1-5 years     33    75.0 

 Above 10 years                  3     6.8 

 Total      44    100.0 
 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      496 

ISSN 2250-3153   

www.ijsrp.org 

4.3.5 Duration in the Project 

       84.1% of the managers had been in the projects for more than a year which implied that they had experience with the daily 

operations of the projects.15.9% of the respondents had an experience of less than 1 year which could mean that they had not gained 

enough experience in the projects management. 

 

Table 4. 7 Duration in Project 

  

               Years in the project           Frequency                 Percent 

 Less than 1 year                 7    15.9 

 1-3 years    21    47.7 

 4-5 years    16    36.4 

 Total     44    100.0 
  

4.3.6 Mode of involvement 

       75% of the managers were involved on fulltime basis which meant that they were well informed of the projects activities and had 

information of the management systems of the projects.25% of the managers were involved in part time basis which meant if issues 

arose in their absence, they were to be attended by other people who were not experts in the projects which could in turn affect 

sustainability of the projects. 

 

Table4. 8 Mode of involvement 

 Mode of involvement   frequency   percent 
 Fulltime                 33    75.0 

 Part-time    11    25.0 

 Total     44    100.0  

 

4.4 Costs of inputs and sustainability of fish farming projects 

4.4.1 Costs of inputs 

       Respondents, using a scale from 1= no extent at all to 5= a great extent, indicated that buying of fingerlings (4.16 mean score), 

purchase of feeds (4.61 mean score), water supply (4.32 mean score) and capital (4.77 mean score) did affect fish farming 

sustainability to some extent. On controlling of diseases and pests (1.98 mean score) the response was no extent effect. 

        On access to organized market (2.48 mean score), transportation (2.66 mean score) and storage (2.75 mean score), majority 

responded to no extent. This could be attributed to the fact that the fish produced was consumed in most of schools as the market. 

 

Table4. 9 Likert Responses on inputs 

Input 

 

Mean  Std. Deviation 

-buying of fingerlings/juveniles 4.16 1.363 

-purchase of feeds 4.61 .993 

-water supply 4.32 1.272 

-capital/finance 4.77 .424 

-controlling diseases and pests 1.98 1.191 

-Access to organized market 2.48 1.548 

-transportation 2.66 1.569 

-Storage 2.75 1.686 

   

4.4.2 Other input costs 

       70.5% of the respondents indicated that the projects did have other costs which were indicated as: buying of liners, digging ponds, 

training, security, buying nets, fencing round, and maintenance, managerial, sourcing of quality feeds, purchase of fertilizer / manure 

and land which would have been used for other economic activities. 29.5% of the respondent reported nil costs. This could be due   to 

the fact that under E.S.P, the government was providing everything. 

       From the interview guide the major costs highlighted were: Pond construction, purchase of liners, purchase of feeds, purchase of 

fingerlings, pumping water, personnel for pond management, fencing round and purchase of fishing nets. This was in line with the 

responses collected. 
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                 Table4. 10 Other inputs 

Other input costs Frequency Percent 

V

a

l

i

d 

-Nil 13 29.5 

-buying liner 4 9.1 

-digging ponds 1 2.3 

-training before/ during 1 2.3 

-security/nets 1 2.3 

-fencing round 4 9.1 

-Maintenance 1 2.3 

-Managerial 1 2.3 

-Sourcing quality feeds 1 2.3 

-Purchase of fertilizer/manure 2 4.5 

-buying liners/nets 4 9.1 

-buying nets 4 9.1 

-land 

 

7 15.9 

Total 44 100.0 

  

4.4.3 Sources of Funding 

       93.2 % of the respondents indicated that their funding was from the government which was as a result of the economic stimulus 

programme.6.8% of the respondents had their projects funded by the school which was as a result of having exhausted the government 

funded lot of fish. 

 

Table4. 11 Sources of Funding 

Sources of Funding 

 

 Frequency                 Percent 

Valid 
National government 32 72.7 

County government 9 20.5 

School 

 

3 6.8 

Total 

 

44 100.0 

4.4.4 Extent of cost of inputs 

       84.1% of the respondents indicated that costs of inputs affect sustainability of the projects to a large extent. This indicates that the 

projects are affected by the cost of inputs and their sustainability depends on costs of inputs.4.5% were neutral while 11.4% reported 

that costs of inputs affected sustainability to a less extent. 

 

Table4. 12 Extent of costs Effect 

 

Extent of costs effect 

 

Frequency Percent 

Valid 

great extent 27 61.4 

large extent 10 22.7 

Neutral 2 4.5 

Less extent 

 

5 11.4 

Total 44 100.0 

 

4.5  Technology and sustainability of fish farming projects 

4.5.1 Level of awareness of different technologies 

       Respondents, on a scale of 1 = very high to 5 =Not aware on the level of awareness, indicated that they had low level of  

awareness in the flow through (4.27 mean), Re-circulatory (4.39 mean), Induced breeding (4.48 mean), Sex reversal (4.55 mean) and 

use of homestead fish tanks (3.75 mean) technologies. This meant that these technologies are rarely or  not used in the projects, 

meaning levels of economies of scale contributed by technology are not enjoyed in the projects thus affecting sustainability. 

Respondents were highly aware of floating feeds pellets (2.30 mean) which mean that, it’s highly used in the projects. 
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Table4. 13 Level of Awareness 

 

Technology Mean Std. Deviation 

   

 -flow through technology 4.27 1.283 

-Re-circulatory technology 4.39 .920 

-Induced breeding technology 4.48 .849 

-Floating feeds technology 2.30 1.286 

-Sex reversal technology 4.55 .848 

-homestead fish tanks technology 3.75 1.164 

 

4.5.2 Other Technologies 

  

       Other technologies noted were; availability of coolers, general management, integrated farming, use of green houses, predator 

security, control of water pollution, use of raised ponds, using sex reversal, different fishing methods, use of re-circulatory/ 

consecutive dams, control of population explosion, controlling interbreeding and pond fertilization. From the interview guide, the 

technologies adopted were: Intensive farming, hydroponics, green house rearing (few), aquaponics, integrated farming, raised ponds, 

recirculatory (very few), monosex farming, cage farming and sex reversal. 

 

Table4. 14 Other Technologies 

 

Other technologies 

 

Frequency Percent 

 

 

-Nil 8 18.2 

-Availability of coolers/white meet awareness 1 2.3 

-General management 1 2.3 

-integrated farming 1 2.3 

-Green house 15 34.1 

-Predator security/pollution control 1 2.3 

-Raised ponds 1 2.3 

-greenhouse/sex reversal 1 2.3 

-Sex reversal 1 2.3 

-Fishing methods 2 4.5 

-Green house/raised ponds 2 4.5 

-re-circulatory/consecutive dams 2 4.5 

-population explosion 2 4.5 

-interbreeding for control 4 9.1 

-fertilizing ponds 

 

2 4.5 

Total 

 

44         100 

4.5.3 Availability of the other Technologies 

       54.55 % of the respondents indicated that other technologies were available which meant they were aware that they could be used 

in the projects. 6.8% were partly aware of other technologies while 38.6% were not aware of other technologies indicating they could 

not be used. Table 4.14 indicates the availability of other technologies 

 

Table4. 15 Availability of  other Technologies 

 

Are the other technologies available 

 

Frequency Percent 

V

a

l

i

d 

No 17 38.6 

Partly 3 6.8 

Yes 

 

24 54.5 

Total 44 100.0 
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4.5.4 Factors affecting technology adoption 

       Respondents, on a scale of 1 =strongly agree to5 = strongly disagree, agreed to the fact that technology adoptions were hindered 

by the fact that they were too costly (2.09 mean), timing of introduction (2.36 mean), the farm size (2.36 mean) and inadequate source 

of information (2.41 mean).This meant that due to the hindrances, the technologies were not being used. Respondents were neutral on 

complex to utilize (3.48 mean) and lack of inputs (2.59 mean).This could be due to the fact that they were not aware of the 

technologies. There was a disagreement that they were culturally incompatible (4.25 mean).This indicates that if introduced, the 

respondents would embrace them. 

       From the interview guide adoption was hindered by: Land size, climatic factors, lack of finances, inadequate training, high costs 

of inputs, low quality of inputs, competition with other agricultural enterprises and unwillingness to invest. Table 4.15 shows the 

responses on the likert scale questions on the factors that hinder technology adoptions. 

 

Table4. 16 Hindrances of Technology Adoption 

 

Technology adoptions are hindered by 

 

           Mean   Std. Deviation 

-complex to utilize 3.48 1.502 

-too costly 2.09 1.273 

-culturally incompatible 4.25 1.014 

-lack of inputs 2.59 1.575 

-timing of introduction 2.36 1.296 

-farm size 2.36 1.586 

-inadequate source of information 2.41 1.575 

   

 

4.5.5 Extent to which Technology affect sustainability of fish projects 

       75 % of the respondents felt that to a large extent, technology does affect sustainability of fish farming which meant that 

technology does contribute to the sustainability of fish farming projects.22.7% felt that effect of technology was to a less extent while 

2.3% felt the effect of technology to sustainability was to no effect. Table 4.16 shows the extent technology affects sustainability. 

 

Table 4. 17 Extent technology affects 

Extent technology affects 

 

Frequency Percent 

V

a

l

i

d 

great extent 29 65.9 

large extent 4 9.1 

less extent 10 22.7 

No extent 

 

1 2.3 

Total 

 

44 100.0 

4.5.7 Technologies used in the Project 

       The technologies the projects had initiated on their own are: own feed formulation, use of manure and use of nets for protection 

against predators, for which use of nets consists of 40.9% which is majority.22.7% had initiated no technology,29.5% had initiated use 

of manure while 6.8% had initiated own feed formulation. 

       Responses from the interview guide showed the innovative technologies used were: 

       Semi intensive farming, greenhouse, predator traps/nylon strings, feed formulation, polyculture (mixed species), water exchange, 

growing of worms and algae, improvised bio filtration and rearing fish on water raceways. Table 4.17 shows the technologies used in 

the fish projects. 

 

Table4. 18 Technologies used 

 

Technologies used in the projects 

 

Frequency Percent 

Valid 

Nil 10 22.7 

Nets 18 40.9 

using manure 13 29.5 

own feeding making 

 

3 6.8 

Total 

 

44 100.0 
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4.6 Influence of skills and training on fish farming projects 

4.6.1 Skills and training 

       70.5% of the respondents had received training. This shows they were well informed of the projects requirements.29.5% had  not 

received training  which could mean they did not get the basic information of the farming which could in turn affect sustainability. 

Table 4.18 indicates if members received training 

 

Table4. 19 Training Received 

 

Training received 

 

Frequency Percent 

a

l

i

d 

No 13 29.5 

Yes 

 

31 70.5 

Total 

 

 

44 

 

100.0 

 

 

4.6.2 Skills Trained  

       75% 0f the respondents reported to have had received  skills and training on: feeding, harvesting, green house, floating feeds, cage 

system, grading, slaughtering, fingerlings introduction, cooking, marketing, choice of fingerlings, pond fertilization, breeding control, 

types of feeds and water management. 25% of the respondents indicated to not have received no training. 

       From the informant guide, some of the skills and training offered were: water management, feeding, Sampling, harvesting and 

slaughtering, feed formulation, cooking and eating, pond site selection, construction and  fertilization, predator control, record keeping 

types of fish, preservation, value addition, stocking and marketing systems and linkages. Table 4.19 shows the skills managers were 

trained on. 

 

Table 4. 20 Skills Trained  

Skills trained on 

 

 

 

 

 

Frequency 

 

 

 

 

Percent 

Valid 

-nil 11 25.0 

-feeding/harvesting 8 18.2 

-greenhouse/floating feeds/cage system 1 2.3 

-grading/slaughtering/fingerlings introduction 1 2.3 

-cooking 1 2.3 

-marketing 1 2.3 

-choice of fingerlings/feeding/pond fertilization 1 2.3 

-fingerlings introduction 1 2.3 

-feeding/pond fertilization 6 13.6 

-breeding control 1 2.3 

-feeding/types of fish 2 4.5 

-feeding/ water management 2 4.5 

-pond fertilization/fingerlings introduction/harvesting/ cooking 

 

8 18.2 

Total 44 100.0 
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4.6.3    Members undergoing training 

       72.7% of the respondent would undergo training in the course of the project undertaking. This meant they were informed of new 

developments while 27.3 had not undergone any training which meant they were managing the projects from their own understanding. 

Table 4.20 indicates if members would undergo training. 

 

Table4. 21 Undergoing training 

 

Undergoes training 

 

Frequency Percent 

V

a

l

i

d 

No 12 27.3 

Yes 

 

32 72.7 

Total 

 

44 100.0 

 

 

4.6.4 Frequency of Training 

       75% of the respondents did receive training at least once in a year. This show there was adequate training. Of all the respondents, 

25% had not undergone any training at all and this could mean that they were not aware of any new information on the projects. 

       From the interview guide the responses on frequency on training were: on demand, quarterly, when funds are available, yearly 

and Semi-annually. Table 4.21 shows the frequency with which training was received. 

 

Table4. 22 Frequency of Training 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.6.5   Training Providers 

       Of those who received training, 70.5% received training from extension officers which meant it was from the government. 6.8% 

got their training from contact farmers (selected farmers who had undergone training by visiting well performing projects) while 

22.7% had no training.  From the interview guide the training was offered by extension officers, farm visits and suppliers of 

fingerlings and feeds. Table 4.22 shows training providers 

 

Table4. 23 Training Providers 

Training providers 

 

Frequency Percent 

Valid 

Nil 10 22.7 

Extension officer 31 70.5 

Contact farmer 

 

3 6.8 

Total 

 

44 100.0 

4.6.6 Manager’s skills and knowledge 

       Respondents , on a scale of 1=strongly agree to 5= strongly disagree, agreed that extension services were readily available (1.95 

mean), project performance are affected by performance skills (1.50 mean) and managers were always informed of new skills (1.25 

mean).Respondents were neutral to the statement that they were trained before the project roll out (2.61 mean)while they disagreed 

with the statement that they had adequate training (3.66 mean).This would mean that more training was required. Table 4.23 shows the 

response to the likert scale questions on manager’s skills and knowledge. 

 

 

Frequency of training 

 

Frequency        Percent 

Valid 
Nil 11 25.0 

Monthly 3 6.8 

Quarterly 8 18.2 

Half Yearly 9 20.5 

Yearly 

 

 

13 29.5 

Total 44 100.0 
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Table4. 24 Opinion on Management skills 

Opinion on management skills 

 

Mean Std. Deviation 

-managers trained before roll out 2.61 1.660 

-extension services readily available 1.95 1.200 

-adequate management training available 3.66 1.077 

-project performance affected by management skills 1.50 .792 

-Managers always informed of new skills. 

 

 

1.25 .576 

   

4.6.7 Extent skills affect sustainability 

       93.2% of the respondents indicated that skills and training did affect sustainability to a large extent while 6.8% were neutral on 

whether skills do affect sustainability. This shows that skills do affect sustainability. Table 4.24 shows the extent to which fish 

farming skills affect sustainability 

 

Table4. 25 Extent Skills affect sustainability 

 

Extent skills affect sustainability 

 

 

Frequency Percent Cumulative 

Percent 

Valid great extent 36 81.8 81.8 

large extent 5 11.4 93.2 

Neutral 

 

3 6.8 100.0 

Total 

 

44 100.0  

 

4.6.8 Skills and training required 

       The skills and training that were identified as required were: handling fingerlings, diseases, feed formulation, sex reversal, 

integrated farming, breeding, slaughtering, cooking, genetic improvement, marketing, and preservation. Table 4.25 shows the skills 

that the mangers felt they require to be trained on. 

 

Table4. 26 Skills and training required 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Skills and training required 

 

Frequency Percent 

Valid 

-Nil 2 4.5 

-Handling fingerlings/diseases/ feed formulation 7 15.9 

-diseases/sex reversal/integrated farming 3 6.8 

-integrated farming/greenhouse 2 4.5 

-breeding/feed formulation 
4 9.1 

-slaughtering/cooking 2 4.5 

-sex reversal/feeding 1 2.3 

-genetic improvement 1 2.3 

-marketing 1 2.3 

-sex reversal 
5 11.4 

-feeding/sex reversal 13 29.5 

-preservation 

 

3 6.8 

Total 

 

44 100.0 
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4.7 Social Cultural Issues 

4.7.1 Attitudes, Culture change, Ethnic values, Family structure and Religious practices 

       Using a scale of 0=disagree and 1= agree, respondents indicated that attitude do affect sustainability of the projects while Culture 

change, Ethnic values, Family structure and religious practices do not affect sustainability 

       Responses from the interview guide showed that the social –cultural aspects as: beliefs that fish is for some communities, eating 

phobia (fear of bones),religious issues (cat fish), quick money(alternative agricultural practices), lack of preparation skills, smell, 

upbringing, water phobia and  competition.. Table 4.26 indicates social cultural effects on the fish projects 

 

Table4. 27 Social Cultural Issues 

 

Social Cultural Issues 

 

Mean Std. Deviation 

Attitudes .66 .479 

Culture change .36 .487 

Ethnic values .18 .390 

Family structure .30 .462 

Religious practices 

 

.14 .347 

   

4.7.2 Extent of fish consumption by surrounding community 

       86.4% of the respondents indicated that the consumption of fish by the surrounding community was to a large extent. This 

indicated that they have a positive attitude towards fish consumption and a ready market for the produce which in turn meant that 

sustainability of fish farming projects are affected by the attitude of the surrounding communities.11.4% was neutral while 1% felt 

that consumption was to a less extent. Table 4.27 indicates the extent with which the surrounding communities consume fish. 

 

 

Table4. 28 Extent of consumption 

 

  

 

 

 

 

 

 

 

 

 

 

 

4.8 Fish Farming Sustainability 

       On a scale of 1=strongly agree to 5=strongly disagree, respondents agreed that availability of ready market (1.43 mean),financial 

reliability of the project (1.41 mean), project meeting its profit thresh hold(1.91 mean), access to training (1.64 mean) and costs of 

input (1.84 mean) do affect the sustainability of the project. This showed that these factors   would determine if the projects will 

continue operating. Respondents were neutral on risk posed by the risks involved (2.5 mean) and that the projects had acquired a lot of 

technology (3.02 mean). 

Respondents from the interview guide indicated the factors as: 

       Lack of project ownership, poor quality liners, water factors (at times not reliable and polluted), land sizes, lack of capital, 

proximity to market, climate, infrastructure (electricity for greenhouses), comparison to other agricultural enterprises and lack of 

initial training. 

       The strategies adopted so as to improve fish farming sustainability were indicated to be: 

use of aquaponics, farming catfish, improving extension services, train on feed formulation, buying liners on behalf of farmers , 

provide fingerlings, linking with reputable suppliers, strict follow up, formation of cluster groups, exchange visits, encourage mono 

sex farming(catfish) and encourage value addition. Table 4.28indicates the opinion of the respondents on factors affecting fish farming 

sustainability. 

 

 

 

Extent of consumption 

 

 

Frequency Percent Cumulative Percent 

Valid 
great extent 28 63.6 63.6 

large extent 10 22.7 86.4 

Neutral 5 11.4 97.7 

less extent 

 

1 2.3 100.0 

Total 

 

44 100.0  
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Table 4. 29 Factors Affecting Sustainability 

 

Factors affecting projects’ sustainability 

 

Mean Std. Deviation 

-availability of ready market 1.43 .873 

-project is financially reliable 1.41 .583 

-losses do not pose risk 2.50 1.563 

-project meets profit thresh hold 1.91 .960 

-a lot of technology acquired 3.02 1.285 

-access to training affect project 1.64 1.123 

-costs of input affect project 

 

1.84 1.119 

 

4.9 Inferential statistics on sustainability of fish farming projects. 

       Variables were correlated using Pearson correlation analysis at a 0.05 level of significance so as to determine the relationship. 

From the results, there is a significant positive correlation between costs of inputs and sustainability of fish farming with a correlation 

of 0.165 and p value of 0.285.This agrees with research done in 2013 which confirmed that, “good quality, affordable and accessible 

inputs such as fish seed and feed are the main components for successful aquaculture projects, (SARNISSA, 2011). Technology 

factors had a positive correlation with fish farming sustainability value of 0.33.which was in agreement with Wetengere, (2010), who 

found out that despite high potentials that fish farming possess, the adoption of technology leaves much to be desired. There was a 

positive correlation of 0.27 between skills and knowledge and fish farming sustainability. The results agreed with those of Singas and 

Manus, (2014), who found out that lack of knowledge and skills, was ranked a problem facing fish farming projects. Social cultural 

Attitudes had the highest positive correlation of 0.421 with fish farming sustainability. This confirmed the observations made by 

Mwamuye et al. (2012), that cultural factors were said to have caused the failure of many of the subsistence fish culture projects 

supported through USAID programs in Guatemala and panama. Inferential statistics were used so as to reach conclusions extending 

beyond immediate data alone. They were used to infer from the sample data what the population might think of the probability that the 

factors affecting sustainability are dependable. 

 

 

Table4. 30 Correlation of variables 

 

    Fish farming Sustainability: N=44 

Costs of inputs  Pearson correlation   0.165 

    Sig (2 tailed)    0.285 

Technology Factors  Pearson correlation   0.33 

  Sig (2 tailed)    0.831 

Skills and knowledge   Pearson correlation    0.270 

  Sig (2 tailed)    0.77 

Social Cultural Attitudes  Pearson correlation   0.421 

  Sig (2 tailed)    0.004 

 

 

       Regression analysis was conducted so as to measure the influence of the independent variables (cost of inputs, technology 

adoption, skills and training, and social cultural factors) onto the dependent variable fish farming project sustainability. The co-

efficient of determination (R
2
 ) was found to be 0.252 which means 25.2%of sustainability is influenced by the independent variables, 

meaning there are other factors not included in the model that influence fish farming sustainability 

 

Table4. 31 Regression Analysis 

 

 Model R R
2 

 0.502 0.252 

 

       Predictors: (constant), Social Cultural Attitudes Cost of inputs, Skills and Knowledge, Technology factors. 

       So as to come up with the regression model, the coefficients of the independent variables were found to be: cost of inputs (0.12), 

technology adoption (0.08), skills and knowledge (0.14) and social cultural factors (1.47) while the constant was 4.83.Thus the 

regression model is 

Y =4.83 +0.12x1 + 0.08x2 + 0.14x3 + 1.47x4 + ε 

Table 4.31 shows the coefficients of independent variables 
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Table 4. 32 Coefficients 

    

 Coefficients  

(Constant) 4.833 

Costs of inputs .12 

Technology Factors .08 

Skills and Knowledge .14 

Social Cultural Factors 1.47 

 

V. FINDINGS, CONCLUSIONS AND 

RECOMMENDATIONS 

5.1 Summary of major Findings 

       The purpose of the study was to investigate the factors that 

affect sustainability of fish farming projects in public secondary 

schools in Kiambu County. The following specific objectives 

were followed: establish if costs of inputs, technology, skills and 

training and social cultural factors do affect sustainability of fish 

farming projects in public secondary schools in Kiambu County. 

The researcher adopted the descriptive research design .The 

target population for the research was 65 public secondary 

schools and 10 fisheries officers totaling up to 75 respondents. A 

total of 44 project managers participated sine the other 21 had 

been closed down. Data for the research was collected using a 

questionnaire for the managers and an interview guide for the 

fisheries officers. The questionnaire contained five parts which 

were: background information, costs of inputs on sustainability 

of fish farming, technology and sustainability on fish farming, 

influence of skills and training on fish farming projects, social 

cultural attitudes effect on sustainability of fish farming projects 

and fish farming sustainability .The research was carried out 

between May and July 2016. 

       Descriptive (mean, standard deviations, frequencies and 

percentages) were adopted together with inferential statistics 

(correlation and regression) so as to come to a measure of 

relationship and meanings. For ease of understanding and 

analysis, tables were used. 

       On costs of inputs, cost of capital was found to be the 

highest followed by that of feeds, water supply and costs of 

fingerlings. This shows that these were the major inputs whose 

costs affect fish farming sustainability. The findings concur with 

those of Sarnissa (2011) who found out that affordable and 

accessible inputs such as fish seed (fingerlings) and feed are the 

main components for successful aquaculture farms and projects.. 

It also concurs with (Singas & Manus, 2014) who found out that 

it is difficult for farmers to adopt aquaculture if they don’t have 

access to funds to maintain their ponds and buy feeds. The results 

were in agreement with (Brummet & Rana, 2010) who found out 

that 50% or more of the operational costs were on feeds and 

fingerlings. 

       The results showed that there was a positive relationship 

between costs of inputs (0.165) and fish farming sustainability 

though not statistically significant. This means that an increase in 

costs of input would positively affect fish farming sustainability. 

       On the level of awareness of different technologies, results 

indicated that respondents were not aware of sex reversal, 

induced breeding, re-circulatory, flow through and use of 

homestead fish tanks. This meant that since they were not aware 

of them, then they were not adopting them. For them to be made 

aware, then dissemination of information is necessary which 

calls for access to funds. 

       This concurs with Mwamuye et al.(2012) who noted that 

inefficiency in dissemination of technology transfer to farmers 

ranked high among key challenges of aquaculture in Kenya. 

Wetengere (2010) agreed that despite high potentials that fish 

farming possess, the adoption of technology leaves a lot to be 

desired. The results of not adopting technology were also in line 

with the observation made by Jacobi, 2013) who observed that, 

one way of achieving higher pond productivities, and hence self-

sustainable aquaculture practices, is the promotion and use of 

available fish farming technology which was however not widely 

used by ESP supported farmers. Pearson’s correlation indicated 

that the relationship between technology and fish farming 

sustainability was positive though not statistically significant. 

       From the analyzed data, there was an indication that 

managers received training at least once a year. Respondents 

were of the agreement that extension services were readily 

available and that project performance are affected by skills and 

training .This concurs with (The organic Farmer, 2012) ,who 

stated that fish farming requires that farmers undergo training 

and seek advice from fisheries experts about general fish 

management. Singas and Manus (2014) also argued that the key 

constraint to aquaculture development is dissemination of 

existing knowledge, whether derived from research or indigenous 

technical knowledge of farmer. From Pearson’s correlation, there 

was an indication that skills and knowledge (r=0.27) had a 

positive relationship with fish farming sustainability though not 

statistically significant. 

       Responses showed that social cultural factors like attitude, 

culture ethnic values and religious issues had an effect on 

sustainability of the projects. From Pearson’s correlation, social 

cultural factors  had a positive effect on sustainability which was 

statistically significant . 

       This relationship is supported by Mwamuye et  al. (2012) 

who observed that cultural factors were said to have caused the 

failure of many of the subsistence fish culture projects supported 

by two USAID programs in Guatemala and Panama in the 

1980s.Maina et al. (2014) who conducted a study on the 

influence of social- economic, gender and the Fish Farming 

Enterprise and Productivity Project (FFEPP) on fish farming 

practices indicated that over 90.3% of households sampled were 

men. This concurs with the findings as97.7% of the managers 

were men which means that their social characteristics would 

influence the sustainability of the projects. 

 

5.2 Conclusions 
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       Despite the managers being trained and having information 

to run the projects successfully and the government having 

ejected funds into the projects, sustainability of fish farming 

projects still remain affected by a number of key factors. These 

factors include: costs of inputs which will require one to have 

funds, technology so as to produce in large scale, skills and 

training which will assist in better management and social-

cultural factors which will determine if the projects will be fully 

accepted just like the other competing agricultural enterprises. 

 

5.3 Policy Recommendations 

       The following are the recommendations of the study: 

       The government of Kenya should be more involved in 

lowering the costs of input in fish farming and also play a key 

role in ensuring that farmers get quality inputs so as to have 

better harvest and thus sustain the projects. As the costs are 

lowered, government should play a key role in ensuring that 

quality fingerlings and feeds are produced so as to sustain the 

projects. 

       More extension officers should be availed so as to 

disseminate information on the new technologies. Government 

should ensure that the cost of acquiring these technologies is 

affordable to the farmers. Where the technology is too costly for 

a single farmer to afford, farmers should be encouraged to form 

groups through which they can be sensitized on the technology 

and it be provided at a subsidized rate. 

       up for farmers wishing to start up the projects so as to ensure 

they acquire the necessary skills and training before, which 

means a lot of extension services being availed. Government 

should ensure that enough resources are availed to the extension 

officers who are the contact experts to the farmers to ensure 

timely dissemination of training and skills. 

       The “eat more fish” campaign to be enhanced  by educating  

the surrounding communities on the importance of fish 

consumption and thus encouraging fish farming .More women 

need to be involved in management of fish projects so as to 

change the attitude towards fish consumption and eventually fish 

farming. 

 

5.4 Suggestions for further study: 

       This study found that influence of social cultural factors to 

be the most significant in sustainability of fish farming. This 

study therefore suggests that further studies be conducted on the 

role of social cultural factors on fish farming sustainability. From 

the study, there seem to be other factors that affect fish farming 

sustainability in secondary schools and the study also suggests 

that  further studies be carried out over these factors . 
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Orbital (Mechanical, Kinetic, Potential) Energy in 
Planetary Orbits 

Eric Sullivan* 
 

* Student, Class of 2020, St. John Fisher College 
 

Abstract- The values of mechanical, potential, and kinetic energy were found for each planet. The orbit of the planet was treated as an 
ellipse, producing two values- an aphelion and perihelion value. The data from “Equations for Planetary Orbits” was used as the 
“measured” values and the data from NASA was used as the accepted values. The percent error between the two values was between 
0.1% and 0.9%. An adjustment to the equations in “Equations for Planetary Orbits” showed a decrease in this error. 
 
Index Terms- Aphelion, Circular Orbits, Elliptical Orbits, Kinetic Energy, Mechanical Energy, Perihelion, Potential Energy 
 

I. INTRODUCTION 
he orbital energy for the Planets in our solar system was always an area of interest for me. Therefore with the values from the 
paper “Equations for Planetary Ellipses” and the values from NASA, the mechanical, potential and kinetic energy was able to 
be calculated.  I will use the terms orbital energy and mechanical energy interchangeably, despite their true definitions. The 

equations found in most high school physics textbooks only show mechanical, potential and kinetic energy in a circular motion (or 
circular orbit). It took me a decent about of time to find and learn how to use the equations for elliptical motion. With a quick 
discussion with a physics professor, a few new terms were clarified for me. These important terms will help me convey the 
mathematical calculations with more efficiency.  
 

II. IDENTIFY, RESEARCH AND COLLECT IDEA 
This idea for calculating orbital energy (mechanical, potential and kinetic energy) came as an extent of other papers I have published. 
The first time I drew any interest to the difference between circular orbital energy and elliptical orbital energy was during a high 
school physics lecture. The lecture talked mostly about circular orbital energy and very little about elliptical orbital energy. This lack 
of information caught my interest and was another contributing factor into conducting this research.  

III. WRITE DOWN YOUR STUDIES AND FINDINGS 
The equations for circular orbital energy are noted by equations 1.1, 1.2 and 1.3. Circular modeling is important but it is not how the 
planets move. All of the planets in our solar system have an eccentricity greater than 0 (but less than 1) and are therefore elliptical. A 
circular orbit means that aphelion and perihelion are equal, and that the radius of the orbit is always the same value. The true model 
for orbital energy relies on the use of equations 2.1, 2.2, 2.3, 2.4, 2.5, and 2.6 (will be referred to as the elliptical orbital energy 
equations (EOEEs)). The values produced by the EOEEs will be noted as Energy of Elliptical Orbits Values or EEOVs. The term(s) 
𝑎𝑎𝑚𝑚𝑚𝑚𝑚𝑚  𝑎𝑎𝑚𝑚𝑎𝑎 𝑎𝑎𝑚𝑚𝑎𝑎𝑚𝑚  are the distances at perihelion and aphelion respectively. Values (distances at perihelion and aphelion) from 
“Equations for Planetary Orbits” were used and noted as the measured values. The “accepted” values come from NASA’s planetary 
factsheet. The EOEEs were used for finding the orbital energy for both aphelion and perihelion for all eight planets. This data can be 
found in table 1.1, 1.2, 2 and 3. Table 1.1 and 1.2 are exclusively for Earth values, which include the aphelion and perihelion values, 
measured and accepted, for the EEOVs and the percent error. Earth has its own table for a very important reason. Initially, the values 
produced by “Equations for Planetary Ellipses” were written as decimals. With these rounded values, the percent error exceeded 0.2%. 
A new, modification in the original equations was proposed: leaving the values as fractions to insure less and less percent error. Using 
the factional values produced different values for the orbital energy set than the decimal values, and thus lowered the percent error. 
This was only implemented for the values for Earth at this time. Future research will produce values for the other planets. Table 2 is 
the raw numbers produced by the EOEEs. Table 3.1 and 3.2 also includes these values but also shows the percent error. The new, 
adjusted Earth data can also be found in table 2, 3.1 and 3.2, however, these tables do not compare old values to new values. The M 
and A found in table 3.1 and 3.2 corresponds to measured and accepted respectively. 
Equation Sets: 

Equation 1.1:  𝐸𝐸𝑚𝑚𝑚𝑚𝑚𝑚 ℎ = −𝐺𝐺 𝑀𝑀𝑚𝑚
2𝑟𝑟

 

Equation 1.2: 𝐾𝐾 = −𝐸𝐸𝑚𝑚𝑚𝑚𝑚𝑚 ℎ = − 1
2
𝑈𝑈 

T 
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Equation 1.3:𝑈𝑈 = 2𝐸𝐸𝑚𝑚𝑚𝑚𝑚𝑚 ℎ  
Equation 2.1: 𝐸𝐸𝑚𝑚𝑚𝑚𝑚𝑚 ℎ = −𝐺𝐺 𝑀𝑀𝑚𝑚

2𝑎𝑎
 

Equation 2.2 (Perihelion Only): 𝑈𝑈 = 2𝐸𝐸𝑚𝑚𝑚𝑚𝑚𝑚 ℎ
(1−𝜖𝜖)

 

Equation 2.3 (Perihelion Only): 𝐾𝐾 = −𝐸𝐸𝑚𝑚𝑚𝑚𝑚𝑚 ℎ (1+𝜖𝜖)
(1−𝜖𝜖)

 

Equation 2.4 (Aphelion Only): 𝑈𝑈 = 2𝐸𝐸𝑚𝑚𝑚𝑚𝑚𝑚 ℎ
(1+𝜖𝜖)

 

Equation 2.5 (Aphelion Only): 𝐾𝐾 = −𝐸𝐸𝑚𝑚𝑚𝑚𝑚𝑚 ℎ (1−𝜖𝜖)
(1+𝜖𝜖)

 
 

Tables: 
 

Table 1.1: Old EEOVs for Earth and % Error 
 Perihelion Aphelion 
 Measured Accepted Measured Accepted 

Semi Major Axis 1.4745E+11 1.4710E+11 1.5255E+11 1.5210E+11 
Mechanical Energy -2.6883E+33 -2.6947E+33 -2.5984E+33 -2.6061E+33 

Potential Energy -5.4695E+33 -5.4825E+33 -5.1099E+33 -5.1250E+33 
Kinetic Energy 2.7812E+33 2.7879E+33 2.5115E+33 2.5190E+33 

% Errors 
Semi Major Axis 0.2379% 0.2959% 

Mechanical Energy 0.2375% 0.2955% 
Potential Energy 0.2371% 0.2946% 
Kinetic Energy 0.2403% 0.2977% 

     
Adjustment Needed? Yes, % error needs to be below 0.1 Yes, % error needs to be below 0.1 

 
Table 1.2: New EEOVs for Earth and % Error 

 Perihelion Aphelion 
 Measured Accepted Measured Accepted 

Semi Major Axis 1.4706E+11 1.4710E+11 1.5214E+11 1.5210E+11 
Mechanical Energy -2.6954E+33 -2.6947E+33 -2.6054E+33 -2.6061E+33 

Potential Energy -5.4840E+33 -5.4825E+33 -5.1237E+33 -5.1250E+33 
Kinetic Energy 2.7886E+33 2.7879E+33 2.5183E+33 2.5190E+33 

% Errors 
Semi Major Axis 0.0272% 0.0263% 

Mechanical Energy 0.0260% 0.0269% 
Potential Energy 0.0274% 0.0254% 
Kinetic Energy 0.0251% 0.0278% 

     
Adjustment Needed? No, % error is below 0.05 No, % error is below 0.05 
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Table 2: EEOVs for All Planets 

 
Measured Perihelion Accepted Perihelion 

Planet  Emech U K Emech U K 
Mercury -4.75850E+35 -1.19710E+36 7.21250E+35 -4.76160E+35 -1.19790E+36 7.21730E+35 
Venus -3.01410E+36 -6.07060E+36 3.05660E+36 -3.00690E+36 -6.05620E+36 3.04930E+36 
Earth -2.68830E+33 -5.46950E+33 2.78120E+33 -2.69470E+33 -5.48250E+33 2.78790E+33 
Mars -2.06290E+35 -4.55380E+35 2.49090E+35 -2.06250E+35 -4.55310E+35 2.49050E+35 
Jupiter -1.70050E+38 -3.57620E+38 1.87570E+38 -1.70130E+38 -3.57780E+38 1.87660E+38 
Saturn -2.79570E+37 -5.92950E+37 3.13370E+37 -2.78730E+37 -5.91150E+37 3.12420E+37 
Uranus -2.10422E+36 -4.41130E+36 2.30710E+36 -2.10170E+36 -4.40600E+36 2.30430E+36 
Neptune -1.52120E+36 -3.07630E+36 1.55500E+36 -1.52330E+36 -3.08040E+36 1.55710E+36 

       
 

Measured Aphelion Accepted Aphelion 
Planet  Emech U K Emech U K 
Mercury -3.13940E+35 -5.21060E+35 2.07120E+35 -3.13800E+35 -5.20830E+35 2.07030E+35 
Venus -2.97220E+36 -5.90300E+36 2.93080E+36 -2.96820E+36 -5.89520E+36 2.92700E+36 
Earth -2.59840E+33 -5.10990E+33 2.51150E+33 -2.60610E+33 -5.12500E+33 2.51900E+33 
Mars -1.70840E+35 -3.12320E+35 1.41480E+35 -1.71000E+35 -3.12610E+35 1.41610E+35 
Jupiter -1.54160E+38 -2.93920E+38 1.39760E+38 -1.54270E+38 -2.94130E+38 1.39860E+38 
Saturn -2.49420E+37 -4.71940E+37 2.22520E+37 -2.48930E+37 -4.71010E+37 2.22080E+37 
Uranus -1.91910E+36 -3.66950E+36 1.75030E+36 -1.91810E+36 -3.66750E+36 1.74940E+36 
Neptune -1.48810E+36 -2.94380E+36 1.45570E+36 -1.48940E+36 -2.94630E+36 1.45690E+36 

 
(Tables 3.1 and 3.2 on next page) 
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Table 3.1 - Perihelion EEOVs and Percent Error 

Planet Emech- M Emech- A % Error 
Mercury -4.75850E+35 -4.76160E+35 0.07% 
Venus -3.01410E+36 -3.00690E+36 0.24% 
Earth -2.68830E+33 -2.69470E+33 0.24% 
Mars -2.06290E+35 -2.06250E+35 0.02% 

Jupiter -1.70050E+38 -1.70130E+38 0.05% 
Saturn -2.79570E+37 -2.78730E+37 0.30% 
Uranus -2.10422E+36 -2.10170E+36 0.12% 

Neptune -1.52120E+36 -1.52330E+36 0.14% 

    
Planet U - M U - A % Error 

Mercury -1.19710E+36 -1.19790E+36 0.07% 
Venus -6.07060E+36 -6.05620E+36 0.24% 
Earth -5.46950E+33 -5.48250E+33 0.24% 
Mars -4.55380E+35 -4.55310E+35 0.02% 

Jupiter -3.57620E+38 -3.57780E+38 0.04% 
Saturn -5.92950E+37 -5.91150E+37 0.30% 
Uranus -4.41130E+36 -4.40600E+36 0.12% 

Neptune -3.07630E+36 -3.08040E+36 0.13% 

    
Planet K - M K - A % Error 

Mercury 7.21250E+35 7.21730E+35 0.07% 
Venus 3.05660E+36 3.04930E+36 0.24% 
Earth 2.78120E+33 2.78790E+33 0.24% 
Mars 2.49090E+35 2.49050E+35 0.02% 

Jupiter 1.87570E+38 1.87660E+38 0.05% 
Saturn 3.13370E+37 3.12420E+37 0.30% 
Uranus 2.30710E+36 2.30430E+36 0.12% 

Neptune 1.55500E+36 1.55710E+36 0.13% 
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Table 3.2 - Aphelion EEOVs and Percent Error 

Planet Emech- M Emech- A % Error 
Mercury -3.13940E+35 -3.13800E+35 0.04% 
Venus -2.97220E+36 -2.96820E+36 0.13% 
Earth -2.59840E+33 -2.60610E+33 0.30% 
Mars -1.70840E+35 -1.71000E+35 0.09% 

Jupiter -1.54160E+38 -1.54270E+38 0.07% 
Saturn -2.49420E+37 -2.48930E+37 0.20% 
Uranus -1.91910E+36 -1.91810E+36 0.05% 

Neptune -1.48810E+36 -1.48940E+36 0.09% 

    
Planet U - M U - A % Error 

Mercury -5.21060E+35 -5.20830E+35 0.04% 
Venus -5.90300E+36 -5.89520E+36 0.13% 
Earth -5.10990E+33 -5.12500E+33 0.29% 
Mars -3.12320E+35 -3.12610E+35 0.09% 

Jupiter -2.93920E+38 -2.94130E+38 0.07% 
Saturn -4.71940E+37 -4.71010E+37 0.20% 
Uranus -3.66950E+36 -3.66750E+36 0.05% 

Neptune -2.94380E+36 -2.94630E+36 0.08% 

    
Planet K - M K - A % Error 

Mecrury 2.07120E+35 2.07030E+35 0.04% 
Venus 2.93080E+36 2.92700E+36 0.13% 
Earth 2.51150E+33 2.51900E+33 0.30% 
Mars 1.41480E+35 1.41610E+35 0.09% 

Jupiter 1.39760E+38 1.39860E+38 0.07% 
Saturn 2.22520E+37 2.22080E+37 0.20% 
Uranus 1.75030E+36 1.74940E+36 0.05% 

Neptune 1.45570E+36 1.45690E+36 0.08% 

IV. GET PEER REVIEWED 
Peer reviewed by my high school physics teacher. Attempted to get this reviewed by another person but they were/are unavailable. 

V. IMPROVEMENT AS PER REVIEWER COMMENTS 
Rewording and renaming the tables, clarifying confusing concepts. 

VI. CONCLUSION 
The EEOVs from “Equations for Planetary Ellipses” determined for each planet had an approx. 0.1% to 0.9% error. The adjustment 

in the values, by leaving terms as fractions, decreased this error to approx. 0.02% to 0.08%. As a follow-up to this, the values in 
“Equations for Planetary Ellipses” should be adjusted (left as fractions). The values that are actually being left as fractions are the semi 
major axis, semi minor axis, and the c value.  

APPENDIX 
• Amin: Perihelion distance. 
• Amax: Aphelion distance. 
• Elliptical Orbital Energy Equations (EOEEs): The equations used for producing the mechanical, kinetic and potential energy 

values for ellipses. 
• Energy of Elliptical Orbits Values (EEOVs): Values produced from the EOEEs. 
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Abstract- The study entitled Effect of Change Management on the Performance of Road Construction Projects in Rwanda was carried 
to analyse the Change Management Practices in the Road Construction Projects in Rwanda and establish their relative effect on the 
Performance of such Projects in Rwanda. The fact that construction projects are continually confronting challenges to remain 
competitive and successful compels construction project managers to regularly re-evaluate their strategies, structures, policies, 
operations, processes and culture. Managing changes in such construction projects effectively is however a main challenge due to its 
massive activities and human involvement. The study was guided by the following specific objectives: to establish the status of 
construction change management in Rwanda, to determine the sources of change in construction projects in Rwanda and to establish 
the effect of change management on the performance construction Projects in Rwanda. The study employed a descriptive survey 
design based on a census design. The target population of 90 employees from Horizon Construction Company Limited was used. A 
sample size of 90 was drawn by census method. Data was collected using structured questionnaires and document reviews. The 
reliability and validity of the data collection instruments was tested by Cronbach’s Alpha coefficient at an index of 0.70 and based on 
a 5-point Likert Scale for multiple items obtained from a pilot survey. The content validity of the questionnaires was done by 
supervisors from the University. Multiple regression analysis, correlation and content analysis were used to establish the effect of 
Change Management Practices on the Performance of Construction Projects in Rwanda. The findings indicate that there was a 
significant effect of change management practices on the performance construction projects in Rwanda.  
 
Index Terms- change management, performance, cost effectiveness, Project time delivery 
 

I. INTRODUCTION 
onstruction projects are continually confronting challenges to remain competitive and successful, which compels construction 
project managers to regularly re-evaluate their strategies, structures, policies, operations, processes and culture. Managing 

construction project change effectively is however a main challenge in the change management domain because of massive activities 
and human involvement. Thus, project managers and change agents are eager to know how to encourage and effectively prepare 
employees for change situation. Most construction project failures have been attributed to inadequate change management and a weak 
project plan. Construction project managers are doing poorly in managing project changes like activity scheduling, activity duration 
and cost variation that are encountered during the project life cycle, (Hwang et al., 2009). 
         Change management is a structured approach to transition individuals, teams, and organizations from current state to a desired 
future state, to fulfill or implement a vision and strategy (Serkin, 2005). It is an organizational process aimed at empowering 
employees to accept and embrace changes in their current environment (Kubiciek, Margaret 2006). It involves defining and installing 
new values, attitudes norms and behaviors within an organization that support new ways of doing work and overcome resistant to 
change. 
         The construction industry is one of the sectors that provide significant contributions to Rwanda's economy and thus, it is 
imperative to sustain successful deliveries of construction projects in Rwanda (RDB, 2015). While construction projects vary in size, 
duration and complexity, several common features can be found. One of the most common concerns in construction projects is project 
changes (Ming et al., 2004). Changes usually occur at any stage of a project due to various causes from different sources, and have 
considerable impacts (Karim and Adeli, 1999; Motawa et al., 2007). Any additions, deletions or modifications to the scope of the 
project are considered as changes. 
 

II. STATEMENT OF THE PROBLEM 
         The fast growing population in Rwanda expected to be over two million by 2020 and increasing business needs has put a lot of 
pressure on the Rwandan government to quickly improve its road infrastructure within short Project Delivery Times (RDB, 2015). 
However, in Rwanda construction firms are continually operating against the backdrop of inadequate cash flows, long project delivery 
times in material supply, inadequate construction equipments, unstable construction designs, slow relocation of utility services and 

C 
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irregular changing weather patterns. In view of this uncertain and unstable construction environment, construction firms in Rwanda 
are struggling to get competitive, innovative & cost effective ways of achieving short Project Delivery Times faced with frequent 
changes in design, climate and relocation of utilities but to minimal success (RDB, 2015). This has compelled construction project 
managers to regularly re-evaluate their strategies, structures, policies, operations, processes and culture for possible changes (PMI, 
2008). Managing construction project changes effectively is however a main challenge in the change management domain because of 
massive activities and human involvement (PMI, 2008). Thus, project managers and change agents are eager to know how to 
encourage and effectively prepare employees for change situation (RDB, 2015). Most construction project failures have been 
attributed to inadequate change management and a weak project plan (Hwang et al., 2009). Construction project managers are doing 
poorly in managing project changes like activity scheduling, activity duration and cost variation that are encountered during the 
project life cycle (PMI, 2008). In Rwanda, most construction projects take place in a challengeable and competitive environment in 
which many changes exist that might negatively impact the outcome of project success if not well managed (RDB, 2015). The main 
focus of this paper is to investigate the effect of Change Management Practices on the Performance of Construction Projects in 
Rwanda. 
 

III. RESEARCH OBJECTIVE 
1.1 General objectives  

         To establish the effect of Change Management Practices on the Performance of Road Construction Projects in Rwanda. 
 

1.2 Specific objectives 
i. To establish the effect of Change Identification on Road Construction Project Performance in Rwanda 

ii. To determine the effect of Requirement Review on Road Construction Project Performance in Rwanda  
iii. To analyse the effect of Change Evaluation on Road Construction Project Performance in Rwanda 
iv. To establish the effect of Change Approval on Road Construction Project Performance in Rwanda 

 

IV. RESEARCH QUESTIONS  
i. What is the effect of Change Identification on Road Construction Project Performance in Rwanda? 

ii. What is the effect of Requirement Review on Road Construction Project Performance in Rwanda? 
iii. What is the effect of Change Evaluation on Road Construction Project Performance in Rwanda? 
iv. What is the effect of Change Approval on Road Construction Project Performance in Rwanda? 

 

V. RESEARCH DESIGN 
         The study used a descriptive survey design which Kothari (2004) says is a scientific method involving collecting data in order to 
answer questions on current status of subjects of the study. The design acts as a precursor to quantitative research design. According to 
Kothari, (2004), this design was considered appropriate for this study because it restricts to fact finding and is relatively easy to carry 
out within limited time. The results can also be easily generalized to the whole population.  
 

VI. TARGET POPULATION 
         The study comprised of a target population of 90 employees from Horizon Construction Company Limited. This comprised of 
Construction Director (1), Director Administration (1), Senior Management (6), Technical Managers (13), Site Supervisors (5) and 
Field Technicians (54). 
 

VII. SAMPLE DESIGN 
7.2 Sampling technique 
         Stratified purposive sampling was employed since the target population was less than 100. In this study the whole population 
was 90 which was less than 100 so the study employed Stratified purposive sampling in which the whole population of 90 was taken 
as respondents. 
 

VIII. DATA COLLECTION 
1.3 Data collection Instruments 

         Structured questionnaires and documentary review were used. Structured questionnaires were administered to the respondents 
because of their advantage of being able to obtain wide responses. A five-point Likert-scale rating of questionnaires was employed in 
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this study to collect the views of respondents. This enabled the researcher to ask respondents on how strongly they agree or disagree 
with a statement or series of statements. The other advantage of the Likert-style rating questionnaire is that it enables numerical value 
to be assigned to cases for easy quantitative analysis, (Amin, 2005). 
         This research also reviewed literature obtained (documentary reviews) from the case study organization. This literature included 
Horizon Construction Company Limited annual reports and other reports from Rwanda Development Board. This method was chosen 
because it is vital in providing background information and facts about project change management and performance in the 
construction industry before primary data could be collected. Indeed, before field data was collected, a wide collection of secondary 
data was collected to cross check with the primary data that was obtained from the field. 
 

1.4 Data analysis 
         The data collected using questionnaires were analyzed quantitatively using inferential and descriptive statistics and tested using 
Pearson chi-square test of independence at the level of significance of 0.05 to assess associations. In order to ensure logical 
completeness and consistency of responses, the completed questionnaires were checked thoroughly by editing, coding, entering and 
then presented in comprehensive tables which indicated the responses of each category of variables and analyzed through descriptive 
and inferential statistics.  
         The quantitative data generated was keyed in and analyzed by use of Statistical Package of Social Sciences (SPSS) version 23 to 
generate information which was then presented using tables, frequencies and percentages. The linear regression model was used to 
show the relationship between the change management practices and the construction project performance. 
 

IX. RESEARCH AND DISCUSSION 
 
Table 1: Response Rate of the Study 
The response rate of the study is indicated in Table 4.1 below. 
Results                                              Frequency                                 Percentage (%) 
Respondents     87      96.67 
Non Respondents    03     02.33 
Total                               90                                                100 
Source: Survey Data (2016) 
 
Table 2: Gender of Respondents 
Gender                                                   Frequency                                           Percentage (%) 
Male       73      83.91 
Female      14      16.01 
Total       87      100 
Source: Survey Data (2016) 
 
         The study found that 73 (83.91 %) respondents were males and 14 (16.01%) were females. The results indicate the construction 
industry is dominated by the male gender who account for the overwhelming majority of the respondents. The study results compare 
well and are consistent with the study of Zaherawati (2010) in which all the respondents were of the male gender i.e. 100% confirming 
that the construction industry is male dominated. 
 
Table 3: Age of respondents 
Ages                                              Frequency                                       Percentage (%) 
21-30 yrs   0                                                          0 
31-40 yrs      16                           18 
41-50 yrs      45                                                        52 
51 & Above yrs     26      30 
Total        87                                                        100  
Source: Survey Data (2016) 
 
         Majority of the respondents 45 (52%) fall within 40 to 49 years of age. This was followed by 26 (30%) in the age group of 51 
and above years. There were 16 (18%) respondents in the age of 31 to 40 years.  A cumulative 80% of the respondents were within 31 
– 50 years. Ameh (2011) study made nearly similar observations whereby 91% of the respondents were within 30 - 49 years of age. 
 
Table 4: Highest Education Level 
Education level                                           Frequency                                     Percentage (%) 
Diploma      45                                                        52 
Undergraduate      33                                                        38 
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Post-Graduate      09                                                        10 
Total        87                               100 
Source: Survey Data (2016) 
 
         The respondents were largely diploma holders as well as undergraduate degree holders.  More than half 45 (52%) of the 
respondents had diploma qualification, 33 (38%) respondents had undergraduate degree and 9 (10%) respondents had a post graduate 
degree qualification. This is inconsistent to a study by Ameh (2011) who observed that 67 % of the respondents had a first degree or 
its equivalent.  A study by Ade (2013), however, observed that all the respondents in the construction industry had obtained a 
minimum of diploma qualification and above i.e. 100%. This shows that the respondents were qualified, capable and reliable to 
explore the underpinning issues related to the study 
Table 5: Experience Levels 
Ages                                              Frequency                                       Percentage (%) 
1-3 yrs      13                                                        15 
3-5 yrs      18                           21 
6-9 yrs      41                                                        47 
10 & Above yrs    15      17 
Total       87                                                      100  
Source: Survey Data (2016) 
 
         Table 5 summarizes the distribution of respondents by experience. The majority (47%) of the respondents had between 6-9 years 
experience compared to 21% who had between 3-5 years experience and 15% of the respondents were having 1-3 years experience 
while those with more than 10 years experience being 17%. This preliminary indication suggests that the many contractors’ staffs have 
6-9 years experience, followed by those with 3-5 years experience but there were few staff with 1-3 years experience as well as those 
with over 10 years in the study area. This showed that all the respondents were experienced enough to make informed choices 
regarding change management in the road construction industry. 
 
Presentation of Descriptive Statistics According to Research Questions 
         Descriptive analysis was done on the responses attributed to the effect of project change management practices (project change 
identification, review of project change requirements, project change evaluation and project change approval) on the performance of 
construction projects in Rwanda. The results were summarized in table 6 and table 7 
 

Table 6 Descriptive Statistics for Project Change Management Practices and Project Delivery Time 
 

Project Change Management 
Practices 

N Project Delivery Time Mean StdDev 

  Frequency Percentage   

Project Change Identification 87 69 79.31 2.175 0.475 

Review of Project Change 
Requirements  

87 62 71.26 1.946 0.395 

Project Change Evaluation  87 67 77.01 2.146 0.626 
Project Change Approval 87 68 78.16 1.884 0.757 

 
Source: Survey Data (2016) 
 
         Table 6 indicates that of 87 respondents the mean response was 2.175 and that 79.31% of the respondents thus agreed that 
project change identification is being practiced well in the construction industry in Rwanda. They believed that this contributes to the 
short project delivery times being realized in the construction industry in Rwanda. The lower standard deviation so realized for the 
project change identification practices indicate that the deviation from the mean response was low thus authenticating the findings. 
         The table 6 also indicates that of 87 respondents the mean response was 1.946 and that 71.26% of the respondents thus agreed 
that review of project change requirements is being practiced well in the construction industry in Rwanda. They believed that this 
contributes to the short project delivery times being realized in the construction industry in Rwanda. The lower standard deviation so 
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realized for the review of project change requirements practices indicate that the deviation from the mean response was low thus 
authenticating the findings. 
         The table 6 further indicates that of 87 respondents the mean response was 2.146 and that 77.01% of the respondents thus agreed 
that project change evaluation is being practiced well in the construction industry in Rwanda. They believed that this contributes to the 
short project delivery times being realized in the construction industry in Rwanda. The lower standard deviation so realized for the 
project change evaluation practices indicate that the deviation from the mean response was low thus authenticating the findings. 
Lastly Table 6 indicates that of 87 respondents the mean response was 1.884 and that 78.18% of the respondents thus agreed that 
project change approval is being practiced well in the construction industry in Rwanda. They believed that this contributes to the short 
project delivery times being realized in the construction industry in Rwanda. The lower standard deviation so realized for the project 
change approval practices indicate that the deviation from the mean response was low thus authenticating the findings. 
 

Table 7 Descriptive Statistics for Effect of Project Change Management Practices and Project Cost Effectiveness 
 

Project Change Management 
Practices 

N Project Cost Effectiveness Mean StdDev 

  Frequency Percentage   

Project Change Identification 87 63 72.41 1.132 0.234 

Review of Project Change 
R i t   

87 69 79.31 1.628 0.358 
Project Change Evaluation  87 73 83.9 2.137 0.286 
Project Change Approval 87 65 74.71 1.214 0.138 

 Source: Survey Data (2016) 
 
         The findings as depicted in table 7 indicates that of 87 respondents the mean response was 1.132 and that 72.41% of the 
respondents thus agreed that project change identification is being practiced well in the construction industry in Rwanda. They 
believed that this contributes to the project cost effectiveness being realized in the construction industry in Rwanda. The lower 
standard deviation so realized for the project change identification practices indicate that the deviation from the mean response was 
low thus authenticating the findings. 
         The table 7 also indicates that of 87 respondents the mean response was 1.628 and that 79.31% of the respondents thus agreed 
that review of project change requirements is being practiced well in the construction industry in Rwanda. They believed that this 
contributes to the project cost effectiveness being realized in the construction industry in Rwanda. The lower standard deviation so 
realized for the review of project change requirements practices indicate that the deviation from the mean response was low thus 
authenticating the findings. 
         The table 7 further indicates that of 87 respondents the mean response was 2.137 and that 83.9% of the respondents thus agreed 
that project change evaluation is being practiced well in the construction industry in Rwanda. They believed that this contributes to the 
project cost effectiveness being realized in the construction industry in Rwanda. The lower standard deviation so realized for the 
project change evaluation practices indicate that the deviation from the mean response was low thus authenticating the findings. 
Lastly Table 7 indicates that of 87 respondents the mean response was 1.214 and that 74.71% of the respondents thus agreed that 
project change approval is being practiced well in the construction industry in Rwanda. They believed that this contributes to the 
project cost effectiveness being realized in the construction industry in Rwanda. The lower standard deviation so realized for the 
project change approval practices indicate that the deviation from the mean response was low thus authenticating the findings. 
 
 Presentation of Correlation Analysis According to Research Questions 
         The research data from the questionnaire was used to determine the effect of project change management on the performance of 
road construction projects in Rwanda. To do this, the author conducted a correlation analysis to measure the strength between the 
independent variables of project change management (change identification, review of change requirements, change evaluation and 
change approval) and the dependent variables of project performance (delivery time and cost effectiveness) in the study. The results 
on theeffect of project change management on the performance of construction projects in Rwanda were as shown in the subsequent 
tables 
 

Table 8: Correlation between Project Change Identification and Performance of Construction 
Projects 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      519 
ISSN 2250-3153   

www.ijsrp.org 

 Project Change 
Identification 

Cost Effectiveness 

Project Pearson Correlation 1    0.693* 
Change 
Identification 

Sig. (2-tailed)  0.020 

 N 87 87 
Cost Effectiveness Pearson Correlation    0.693* 1 

 Sig. (2-tailed) 0.020  
 N 87 87 

*. Correlation is significant at the 0.05 level (2-tailed). 
Survey Data (2016) 
 
         From the figures table 8,itisevidentthatproject change evaluation has a significant positive correlation of 0.693 with project cost 
effectiveness having a p-value of 0.020.This finding is similar to the finding by Ade (2013) in which project change evaluation had a 
significant positive correlation on project cost effectiveness. 
 

Table 9 Model Summaryb 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .695a .483 .451 .593 

a. Predictor: (Constant), Project Change Identification 
b. Dependent Variable: Project Cost Effectiveness 
Source: Survey Data (2016) 
 
         The regression line assumes that the project change identification is randomly distributed around the regression line in respect to 
project cost effectiveness. The correlation coefficient is 0.695, and the R-square is 0.483 while adjusted R-square is 0.451. Thus, for 
this sample, the predictor variable, project change identification, explains 48.3% of the variance in the dependent variable project cost 
effectiveness of road construction projects in Rwanda. This finding seemed to conform to the finding by Ade (2013) in which he 
argued that project change identification has a negative correlation on project cost. Project change identification thus can be a 
powerful tool for road construction project managers when trying to reduce project cost. 

 
Table 10 ANOVAa 

 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 26.929 5 5.386 15.311 .000b 

Residual 28.844 82 .352   
Total 55.773 87    

a. Dependent Variable: Project Cost Effectiveness 
b. Predictor: (Constant), Project Change Identification 
Source: Survey Data (2016) 
 
         The ANOVA table 10 shows that the computed F statistic (5, 82) = 15.311 and the p-value for the overall regression relationship 
was (p = 0.000), which was also less than the level of significance of 0.05. This indicates that there was a statistically significant effect 
of project change identification on the project cost effectiveness of road construction projects in Rwanda (F=15.311, R² = 0.483, 
Sig=0.000 at α=0.05) . This finding was thus consistent with the findings of Ade (2013) and Ameh (2011). 
 

Table 11 T-Test and Test of Coefficientsa 

 
Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 (Constant) 1.904 .465       2.550 .003 
PCI            .692 .045 .248 3.814 .000 
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a. Dependent Variable: Project Change Identification 
Source: Survey Data (2016) 
 
         Regression analysis was conducted to investigate the statistical effect of project change identification on the project cost 
effectiveness of road construction projects in Rwanda. The identified model equation to understand this relationship was: 

 
which became: 
Pt = 1.904 + 0.692X1  + ε 
 
         The results in the coefficient table 4.9 thus show that there was a significant statistical effect of project change identification on 
the project cost of road construction projects in Rwanda since p=0.000 which is less than p<0.05 at a 95% confidence interval. There 
is also a negative unstandardized beta coefficient of 0.172 as indicated by the coefficient to the project change identification. The 
probability of the t-statistic (3.814) for the b coefficient is p<0.001 which is less than the level of significance of 0.05. This shows that 
there was a statistically significant statistical effect of project change identification on the project cost effectiveness of road 
construction projects in Rwanda. The regression model further demonstrates that a one unit change in the project cost effectiveness is 
attributed to an increase of 0.692 in the project change identification in the road construction projects in Rwanda. This position further 
supports the findings of Ade (2013) and Ameh (2011). 
 

Table 12: Correlation betweenReview of Project Change Requirements and 
Performance of Construction Projects 

 
 Review of Project 

Change 
Requirements 

Cost Effectiveness 

Review of Project Pearson Correlation 1   0.629* 
P. Change Req’ts Sig. (2-tailed)    0.034 

 N 87 87 
Cost Effectiveness Pearson Correlation    0.629* 1 

 Sig. (2-tailed) 0.034  
 N 87 87 

*. Correlation is significant at the 0.05 level (2-tailed). 
Source: Survey Data (2016) 
 
         From the figures in table 12, it is evident that review of project change requirements has a significant positive correlation of 
0.629 with project cost effectiveness having a p-value of 0.034. This finding is similar to the finding by Ade (2013) in which review of 
project change requirements had a significant positive correlation on project cost effectiveness. 
 

Table 13 Model Summaryb 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .630a .397 .391 .593 

a. Predictors: (Constant), Review of Project Change Requirements 
b. Dependent Variable: Project Cost Effectiveness 
Source: Survey Data (2016) 
 
         The regression line assumes that the review of project change requirements is randomly distributed around the regression line in 
respect to project cost effectiveness. The correlation coefficient is 0.630, and the R-square is 0.397 while adjusted R-square is 0.391. 
Thus, for this sample, the predictor variable, project change evaluation, explains 39.1% of the variance in the dependent variable 
project cost effectiveness of road construction projects in Rwanda. This finding seemed to conform to the finding by Ade (2013) in 
which he argued that review of project change requirements has a negative correlation on project cost. Review of project change 
requirements thus can be a powerful tool for road construction project managers when trying to reduce project cost and in effect 
increase its cost effectiveness. 
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Table 14 ANOVAa 

 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 27.434 5 5.131 13.201 .030b 

Residual 24.653 82 .247   
Total 52.087 87    

a. Dependent Variable: Project Cost Effectiveness 
b. Predictors: (Constant), Review of Project Change Requirements 
Source: Survey Data (2016) 
 
         The ANOVA table 14 shows that the computed F statistics (5, 82) = 13.201 and the p-value for the overall regression 
relationship was (p = 0.030), which was also less than the level of significance of 0.05. This indicates that there was a statistically 
significant effect of review of project change requirements on the project cost effectiveness in road construction projects in Rwanda 
(F=13.201, R² = 0.630, Sig=0.030 at α=0.05) . This finding was thus consistent with the findings of Ade (2013) and Ameh (2011). 
 

Table 15 T-Test and Test of Coefficientsa 

 
Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 (Constant) 1.03 1.605       1.320 .024 
RPCR .629 .045 .623 5.370 .000 

a. Dependent Variable: Project Cost Effectiveness 
Source: Survey Data (2016) 
         Regression analysis was conducted to investigate the statistical effect of review of project change requirements on the project 
cost effectiveness of road construction projects in Rwanda. The identified model equation to understand this relationship was: 

 
which became: 
Pt = 1.03 + 0.629X1  + ε 
 
         The results in the coefficient table 4.13 thus show that there was a significant statistical effect of review of project change 
requirements on the project cost effectiveness of road construction projects in Rwanda since p=0.000 which is less than p<0.05 at a 
95% confidence interval. There is also a positive unstandardized beta coefficient of 0.629 as indicated by the coefficient to the review 
of project change requirements. The probability of the t-statistic (5.370) for the b coefficient is p<0.001 which is less than the level of 
significance of 0.05. This shows that there was a statistically significant statistical effect of review of project change requirements on 
the project cost effectiveness in road construction projects in Rwanda. The regression model further demonstrates that a one unit 
change in the project cost is attributed to an increase of 0.629 in the review of project change requirements in the road construction 
projects in Rwanda. This position further supports the findings of Ade (2013) and Ameh (2011). 
 

Table 16: Correlation between Project Change Evaluation and Performance of Construction 
Projects 

 
 Project Change 

Evaluation 
Cost Effectiveness 

Project Pearson Correlation 1 0.721* 
Change 
Evaluation 

Sig. (2-tailed)  0.042 

 N 87 87 
Cost Effectiveness Pearson Correlation 0.721* 1 

 Sig. (2-tailed) 0.042  
 N 87 87 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Source: Survey Data (2016) 
 
         From the figures in table 16, it is evident that project change evaluation has a significant positive correlation 0.526 with project 
delivery time having a p-value of 0.042.This finding is similar to the finding by Ade (2013) in which project change evaluation had a 
significant negative correlation on project delivery time and cost. 
 

Table 17 Model Summaryb 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .722a .521 .514 .432 

a. Predictors: (Constant), Project Change Evaluation 
b. Dependent Variable: Project Cost Effectiveness 
Source: Survey Data (2016) 
 
         The regression line assumes that the project change evaluation is randomly distributed around the regression line in respect to 
project delivery time. The correlation coefficient is 0.722, and the R-square is 0.521 while adjusted R-square is 0.514. Thus, for this 
sample, the predictor variable, project change evaluation, explains 52.1% of the variance in the dependent variable project cost 
effectiveness in road construction projects in Rwanda. This finding seemed to conform to the finding by Ade (2013) in which he 
argued that project change evaluation has a positive correlation on project cost effectiveness. Project change evaluation thus can be a 
powerful tool for road construction project managers when trying to improve project cost effectiveness. 
 

Table 18 ANOVAa 

 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 29.231 5 4.893 10.104 .027b 

Residual 10.841 82 .426   
Total 50.072 87    

a. Dependent Variable: Project Cost Effectiveness 
b. Predictors: (Constant), Project Change Evaluation 
Source: Survey Data (2016) 
 
         The ANOVA table 4.18 shows that the computed F statistic (5, 82) = 10.104 and the p-value for the overall regression 
relationship was (p = 0.027), which was also less than the level of significance of 0.05. This indicates that there was a statistically 
significant effect of project change evaluation on the project cost effectiveness in road construction projects in Rwanda (F=10.104, R² 
= 0.521, Sig=0.027 at α=0.05) . This finding was thus consistent with the findings of Ade (2013) and Ameh (2011). 

 
Table 19 T-Test and Test of Coefficientsa 

 

Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 (Constant) 1.07 1.212       2.250 .032 
PCE .732 1.020 .697 7.830 .013 

a. Dependent Variable: Project Cost Effectiveness 
b. Predictors: (Constant), Project Change Evaluation 
Source: Survey Data (2016) 
 
         Regression analysis was conducted to investigate the statistical effect of project change identification on the project cost 
effectiveness of road construction projects in Rwanda. The identified model equation to understand this relationship was: 

 
which became: 
Pt = 1.07 + 0.732X1  + ε 
 
         The results in the coefficient table 4.17 thus show that there was a significant statistical effect of project change identification on 
the project cost of road construction projects in Rwanda since p=0.000 which is less than p<0.05 at a 95% confidence interval. There 
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is also a positive unstandardized beta coefficient of 0.732 as indicated by the coefficient to the project change evaluation. The 
probability of the t-statistic (7.830) for the b coefficient is p<0.001 which is less than the level of significance of 0.05. This shows that 
there was a statistically significant statistical effect of project change evaluation on the project delivery time of road construction 
projects in Rwanda. The regression model further demonstrates that a one unit change in the project cost is attributed to an increase of 
0.732 in the project change evaluation in the road construction projects in Rwanda. This position further supports the findings of Ade 
(2013) and Ameh (2011). 
 
 
 
 
 

Table 20: Correlation betweenProject Change Approval and Performance of Construction 
Projects 

 
 Project Change 

Approval 
Cost 
Effectiveness 

Project Pearson Correlation 1 0.710* 
Change Approval Sig. (2-tailed)  0.020 

 N 87 87 
Cost Effectiveness Pearson Correlation 0.710* 1 

 Sig. (2-tailed) 0.020  
 N 87 87 

*. Correlation is significant at the 0.05 level (2-tailed). 
Source: Survey Data (2016) 
 
         From the figures in the table above, it is evident that project change evaluation has a significant negative correlation with project 
delivery time having a p-value of 0.710.This finding is similar to the finding by Ade (2013) in which project change evaluation had a 
significant positive correlation on project cost effectiveness. 
 

Table 4.21 Model Summaryb 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .710b .504 .496 .324 

a. Predictors: (Constant), Project Change Approval 
b. Dependent Variable: Project Cost Effectiveness 
 
         The regression line assumes that the project change approval is randomly distributed around the regression line in respect to 
project cost effectiveness. The correlation coefficient is 0.710, and the R-square is 0.504 while adjusted R-square is 0.496. Thus, for 
this sample, the predictor variable, project change approval, explains 50.4% of the variance in the dependent variable project cost 
effectiveness in road construction projects in Rwanda. This finding seemed to conform to the finding by Ade (2013) in which he 
argued that project change approval has a positive correlation on project cost effectiveness. Project change approval thus can be a 
powerful tool for road construction project managers when trying to improve on the project cost effectiveness. 
 

Table 22 ANOVA 
 

Model Sum of Squares df Mean Square F Sig. 

1 
Regression 7.979 5 1.596 12.697 .000b 
Residual 47.794 82 .583   
Total 55.773 87    

a. Predictors: (Constant), Project Change Approval  
b. Dependent Variable: Project Cost Effectiveness 
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         The ANOVA table 4.22 shows that the computed F statistic (5, 82) = 12.697 and the p-value for the overall regression 
relationship was (p = 0.000), which was also less than the level of significance of 0.05. This indicates that there was a statistically 
significant effect of project change approval on the project effectiveness in road construction projects in Rwanda (F=12.697, R² = 
0.504, Sig=0.000 at α=0.05) . This finding was thus consistent with the findings of Ade (2013) and Ameh (2011). 
 

Table 23 T-Test and Test of Coefficientsa 

 

Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 (Constant) 1.728 3.263  1.142 .025 
PCA .711 .052 .153 2.066 .040 

a. Dependent Variable: Project Cost Effectiveness 
Source: Survey Data (2016) 
 
         Regression analysis was conducted to investigate the statistical effect of project change approval on the project cost effectiveness 
of road construction projects in Rwanda. The identified model equation to understand this relationship was: 

 
which became: 
Pt = 1.728 – 0.71X1  + ε 
 
         The results in the coefficient table 4.21 thus show that there was a significant statistical effect of project change approval on the 
project cost effectiveness in road construction projects in Rwanda since p=0.000 which is less thanp<0.05 at a 95% confidence 
interval. There is also a negative unstandardized beta coefficient of 0.711 as indicated by the coefficient to the project change 
approval. The probability of the t-statistic (1.142) for the b coefficient is p<0.001 which is less than the level of significance of 0.05. 
This shows that there was a statistically significant statistical effect of project change approval on the project cost effectiveness in road 
construction projects in Rwanda. The regression model further demonstrates that a one unit change in the project cost effectiveness is 
attributed to an increaseof0.711intheproject change approval in the road construction projects in Rwanda. This position further 
supports the findings of Ade (2013) and Ameh (2011). 
 

Table 24 Model Summaryb 

 
Model Summary 
Model R R Square Adjusted R 

Square 
Std. Error of the 
Estimate 

1 .798a .636 .632 5.66191 
a. Predictors: (Constant), PCI 

Source: Survey Data (2016) 
 
         The regression line assumes that the project change identification is randomly distributed around the regression line in respect to 
project delivery time. The correlation coefficient is 0.798, and the R-square is 0.636 while adjusted R-square is 0.632. Thus, for this 
sample, the predictor variable, project change evaluation, explains 63.6% of the variance in the dependent variable project delivery 
time in road construction projects in Rwanda. This finding seemed to conform to the finding by Ade (2013) in which he argued that 
project change identification has a significant correlation on project delivery time. Project change identification thus can be a powerful 
tool for road construction project managers when trying to shorten project delivery time. 
 

Table 4.25 ANOVAa 

 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 25.918 5 5.386 8.624 .000b 

Residual 29.855 82 .352   
Total 55.773 87    

a. Dependent Variable: Project Delivery Time 
b. Predictors: (Constant), Project Change Identification 
Source: Survey Data (2016) 
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        The ANOVA table 4.25 shows that the computed F statistic (5, 82) = 8.624 and the p-value for the overall regression relationship 
was (p = 0.000), which was also less than the level of significance of 0.05. This indicates that there was a statistically significant effect 
of project change identification on the project delivery time of road construction projects in Rwanda (F=8.624, R² = 0.636, Sig=0.000 
at α=0.05) . This finding was thus consistent with the findings of Ade (2013) and Ameh (2011). 
 
 
 
 
 
 
 

Table 26: Correlation between Project Change Identification and Performance of Construction 
Projects 

 
 Project Change 

Identification 
Delivery Time 

Project Pearson Correlation 1   -0.797* 
Change 
Identification 

Sig. (2-tailed)  0.021 

 N 87 87 
Delivery Time Pearson Correlation   -0.797* 1 

 Sig. (2-tailed) 0.021  
 N 87 87 

*. Correlation is significant at the 0.05 level (2-tailed). 
Source: Survey Data (2016) 
 
        From the figures in the table above, it is evident that project change identification has a significant negative correlation of 0.797 
with project delivery time having a p-value of 0.021.This finding is similar to the finding by Ade (2013) in which project change 
identification had a significant negative correlation on project delivery time. 
 

Table 27 T-Test and Test of Coefficientsa 

 

Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 (Constant) 1.421 3.465  -.378 .583 
PCI         -.797 .013 -.748 2.413 .000 

a. Dependent Variable: Project Delivery Time 
Source: Survey Data (2016) 
 
        Regression analysis was conducted to investigate the statistical effect of project change identification on the project delivery time 
in road construction projects in Rwanda. The identified model equation to understand this relationship was: 

 
which became: 
Pt = 1.421 – 0.797X1  + ε 
 
        The results in the coefficient table 4.25 thus show that there was a significant statistical effect of project change identification on 
the project cost of road construction projects in Rwanda since p=0.000 which is less than p<0.05 at a 95% confidence interval. There 
is also a negative unstandardized beta coefficient of 0.797 as indicated by the coefficient to the project change identification. The 
probability of the t-statistic (2.413) for the b coefficient is p<0.001 which is less than the level of significance of 0.05. This shows that 
there was a statistically significant statistical effect of project change evaluation on the project delivery time of road construction 
projects in Rwanda. The regression model further demonstrates that a one unit change in the project delivery time is attributed to a 
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decrease of 0.797 in the project change identification in the road construction projects in Rwanda. This position further supports the 
findings of Ade (2013) and Ameh (2011). 
 

Table 28: Correlation between Review of Project Change Requirement and Performance of Construction Projects 
 

 Review of Project 
Change 
Requirements 

Delivery Time 

Review of Project Pearson Correlation 1   -0.626* 
P. Change Reqt’s Sig. (2-tailed)  0.003 

 N 87 87 
Delivery Time Pearson Correlation   -0.626* 1 

 Sig. (2-tailed) 0.003  
 N 87 87 

*. Correlation is significant at the 0.05 level (2-tailed). 
Source: Survey Data (2016) 
 
        From the figures in the table above, it is evident that review of project change requirements has a significant negative correlation 
of 0.626 with project delivery time having a p-value of 0.003.This finding is similar to the finding by Ade (2013) in which review of 
project change requirements had a significant negative correlation on project delivery time. 
 

Table 29 Model Summaryb 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .626 .392 .381 .354 

a. Predictors: (Constant), RPCR 
b. Dependent Variable: Project Delivery Time 
Source: Survey Data (2016) 
 
        The regression line assumes that the review of project change requirements is randomly distributed around the regression line in 
respect to project delivery time. The correlation coefficient is 0.626, and the R-square is 0.392 while adjusted R-square is 0.381. Thus, 
for this sample, the predictor variable, review of project change requirements, explains 39.2% of the variance in the dependent 
variable project delivery time in road construction projects in Rwanda. This finding seemed to conform to the finding by Ade (2013) 
in which he argued that review of project change requirements has a significant correlation on project delivery time review of project 
change requirements thus can be a powerful tool for road construction project managers when trying to shorten project delivery time. 
 

Table 30 ANOVAa 

 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 27.831 5 5.102 10.281 .001b 

Residual 26.934 82 .347   
Total 55.765 87    

a. Dependent Variable: Project Delivery Time 
b. Predictors: (Constant), RPCR 
Source: Survey Data (2016) 
 
        The ANOVA table 4.30 shows that the computed F statistic (5, 82) = 10.281 and the p-value for the overall regression 
relationship was (p = 0.001), which was also less than the level of significance of 0.05. This indicates that there was a statistically 
significant effect of review of project change requirements on the project delivery time of road construction projects in Rwanda 
(F=10.281, R² = 0.392, Sig=0.001 at α=0.05). This finding was thus consistent with the findings of Ade (2013) and Ameh (2011). 
 

Table 31 T-Test and Test of Coefficientsa 
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Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 (Constant) 0.542 3.465  -.834 .042 
RPCR -.625 .056 -.602 3.562 .001 

a. Dependent Variable: Project Delivery Time 
Source: Survey Data (2016) 
 
        Regression analysis was conducted to investigate the statistical effect of review of project change requirements on the project 
delivery time in road construction projects in Rwanda. The identified model equation to understand this relationship was: 

 
which became: 
Pt = 0.542 – 0.625X1  + ε 
 
        The results in the coefficient table 4.29 thus show that there was a significant statistical effect of review of project change 
requirements on the project delivery time in road construction projects in Rwanda since p=0.001 which is less than p<0.05 at a 95% 
confidence interval. There is also a negative unstandardized beta coefficient of 0.625 as indicated by the coefficient to the project 
change identification. The probability of the t-statistic (3.562) for the b coefficient is p=0.001 which is less than the level of 
significance of 0.05. This shows that there was a statistically significant statistical effect of review of project change requirements on 
the project delivery time of road construction projects in Rwanda. The regression model further demonstrates that a one unit change in 
the project delivery time is attributed to a decreaseof0.625inthereview of project change requirements in the road construction projects 
in Rwanda. This position further supports the findings of Ade (2013) and Ameh (2011). 
 

Table 32: Correlation betweenProject Change Evaluation and Performance of 
Construction Projects 

 
 Project Change 

Evaluation 
Delivery Time 

Project Pearson Correlation 1   -0.751* 
Change 
Evaluation 

Sig. (2-tailed)  0.000 

 N 87 87 
Delivery Time Pearson Correlation   -0.751* 1 

 Sig. (2-tailed) 0.000  
 N 87 87 

*. Correlation is significant at the 0.05 level (2-tailed). 
Source: Survey Data (2016) 
 
        From the figures in the table above, it is evident that project change evaluation has a significant negative correlation of 0.751 
with project delivery time having a p-value of 0.751. This finding is similar to the finding by Ade (2013) in which project change 
evaluation had a significant negative correlation on project delivery time. 
 

Table 33 Model Summaryb 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .751a .564 .559 .458 

a. Predictors: (Constant), PCE 
b. Dependent Variable: Project Delivery Time 
Source: Survey Data (2016) 
 
        The regression line assumes that the project change evaluation is randomly distributed around the regression line in respect to 
project delivery time. The correlation coefficient is 0.751, and the R-square is 0.564 while adjusted R-square is 0.559. Thus, for this 

111 εβα ++= XPt

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      528 
ISSN 2250-3153   

www.ijsrp.org 

sample, the predictor variable, project change evaluation, explains 56.4% of the variance in the dependent variable project delivery 
time of road construction projects in Rwanda. This finding seemed to conform to the finding by Ade (2013) in which he argued that 
project change evaluation has a negative correlation on project delivery time. Project change evaluation thus can be a powerful tool for 
road construction project managers when trying to shorten project delivery time and subsequent cost. 
 

Table 34 ANOVAa 

 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 26.039 5 5.201 14.896 .000b 

Residual 28.734 82 .247   
Total 55.773 87    

a. Dependent Variable: Project Delivery Time 
b. Predictors: (Constant), PCE 
Source: Survey Data (2016) 
 
        The ANOVA table 4.34 shows that the computed F statistic (5, 82) = 14.896 and the p-value for the overall regression 
relationship was (p = 0.000), which was also less than the level of significance of 0.05. This indicates that there was a statistically 
significant effect of project change evaluation on the project delivery time in road construction projects in Rwanda (F=14.896, R² = 
0.564, Sig=0.000 at α=0.05) . This finding was thus consistent with the findings of Ade (2013) and Ameh (2011). 
 

Table 35 T-Test and Test of Coefficientsa 

 
Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 (Constant) 0.704 3.465  -.360 .023 
PCE -.751 .067 -.748 4.261 .000 

a. Dependent Variable: Project Delivery Time 
Source: Survey Data (2016) 
        Regression analysis was conducted to investigate the statistical effect of project change evaluation on the project delivery time in 
road construction projects in Rwanda. The identified model equation to understand this relationship was: 

 
which became: 
Pt = 0.704 – 0.751X1  + ε 
 
        The results in the coefficient table 4.33 thus show that there was a significant statistical effect of project change evaluation on the 
project delivery time in road construction projects in Rwanda since p=0.000 which is less than p<0.05 at a 95% confidence interval. 
There is also a negative unstandardized beta coefficient of 0.751 as indicated by the coefficient to the project change identification. 
The probability of the t-statistic (4.261) for the b coefficient is p<0.001 which is less than the level of significance of 0.05. This shows 
that there was a statistically significant statistical effect of project change evaluation on the project delivery time of road construction 
projects in Rwanda. The regression model further demonstrates that a one unit change in the project delivery time is attributed to a 
decreaseof0.751intheproject change evaluation in the road construction projects in Rwanda. This position further supports the findings 
of Ade (2013) and Ameh (2011). 
 

Table 36: Correlation betweenProject Change Approval and Performance of Construction Projects 
 

 Project Change 
Approval 

Delivery Time 

Project Pearson Correlation 1   -0.661* 
Change Approval Sig. (2-tailed)  0.001 

 N 87 87 
Delivery Time Pearson Correlation   -0.661* 1 
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 Sig. (2-tailed) 0.001  
 N 87 87 

*. Correlation is significant at the 0.05 level (2-tailed). 
Source: Survey Data (2016) 
 
        From the figures in the table above, it is evident that project change approval has a significant negative correlation of 0.661 with 
project delivery time having a p-value of 0.001.This finding is similar to the finding by Ade (2013) in which project change approval 
had a significant negative correlation on project delivery time and cost. 
 
 
 
 

Table 37 Model Summaryb 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .661a .437 .434 .073 

a. Predictors: (Constant), Project Approval 
b. Dependent Variable: Project Delivery Time 
Source: Survey Data (2016) 
 
        The regression line assumes that the project change approval is randomly distributed around the regression line in respect to 
project delivery time. The correlation coefficient is 0.661, and the R-square is 0.437 while adjusted R-square is 0.434. Thus, for this 
sample, the predictor variable, project change approval, explains 43.7% of the variance in the dependent variable project delivery time 
of road construction projects in Rwanda. This finding seemed to conform to the finding by Ade (2013) in which he argued that project 
change evaluation has a negative correlation on project delivery time. Project change approval thus can be a powerful tool for road 
construction project managers when trying to shorten project delivery time. 
 

Table 38 ANOVAa 

 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 27.928 5 5.124 13.214 .000b 

Residual 27.845 82 .428   
Total 55.773 87    

a. Dependent Variable: Project Delivery Time 
b. Predictors: (Constant), Project Change Approval 
Source: Survey Data (2016) 
 
        The ANOVA table 4.8 shows that the computed F statistic (5, 82) = 13.214 and the p-value for the overall regression relationship 
was (p = 0.000), which was also less than the level of significance of 0.05. This indicates that there was a statistically significant effect 
of project change approval on the project delivery time of road construction projects in Rwanda (F=13.214, R² = 0.437, Sig=0.000 at 
α=0.05) . This finding was thus consistent with the findings of Ade (2013) and Ameh (2011). 
 

Table 39 T-Test and Test of Coefficientsa 

 
Coefficientsa 
Model Unstandardized Coefficients Standardized 

Coefficients 
t Sig. 

B Std. Error Beta 

1 (Constant) 0.344 3.124  -.350 .583 
IHC -.661 .075 -.661 3.458 .000 

a. Dependent Variable: Project Delivery Time 
Source: Survey Data (2016) 
 
        Regression analysis was conducted to investigate the statistical effect of project change identification on the project cost 
effectiveness of road construction projects in Rwanda. The identified model equation to understand this relationship was: 
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which became: 
Pt = 0.344 – 0.661X1  + ε 
 
        The results in the coefficient table 4.9 thus show that there was a significant statistical effect of project change identification on 
the project cost of road construction projects in Rwanda since p=0.000 which is less than p<0.05 at a 95% confidence interval. There 
is also a negative unstandardized beta coefficient of 0.172 as indicated by the coefficient to the project change identification. The 
probability of the t-statistic (3.458) for the b coefficient is p<0.001 which is less than the level of significance of 0.05. This shows that 
there was a statistically significant statistical effect of project change approval on the project delivery time of road construction 
projects in Rwanda. The regression model further demonstrates that a one unit change in the project delivery time is attributed to a 
decrease of 0.661 in the project change approval in the road construction projects in Rwanda. This position further supports the 
findings of Ade (2013) and Ameh (2011). 
 

Table 40 Model Summaryb 

 
Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .771a .595 .592 .513 

a. Predictors: (Constant), PCI, RPCR, PCE, PCA 
b. Dependent Variable: Project Delivery Time 
Source: Survey Data (2016) 
 
        The regression line assumes that the project change management is randomly distributed around the regression line in respect to 
project delivery time. The correlation coefficient is 0.771, and the R-square is 0.595 while adjusted R-square is 0.592. Thus, for this 
sample, the predictor variable, project change management, explains 59.5% of the variance in the dependent variable project delivery 
time of road construction projects in Rwanda. This finding seemed to conform to the finding by Ade (2013) in which he argued that 
project change management has a negative correlation on project delivery time. Project change management thus can be a powerful 
tool for road construction project managers when trying to shorten project delivery time. 
 

Table 41 ANOVAa 

 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 26.929 5 5.386 11.671 .000b 

Residual 28.844 82 .352   
Total 55.773 87    

a. Dependent Variable: Project Delivery Time 
b. Predictors: (Constant), PCI, RPCR, PCE, PCA 
Source: Survey Data (2016) 
 
        The ANOVA table 4.38 shows that the computed F statistic (5, 82) = 11.671 and the p-value for the overall regression 
relationship was (p = 0.000), which was also less than the level of significance of 0.05. This indicates that there was a statistically 
significant effect of project change management on the project delivery time of road construction projects in Rwanda (F=11.671, R² = 
0.595, Sig=0.000 at α=0.05) . This finding was thus consistent with the findings of Ade (2013) and Ameh (2011). 
 

Table 42: Table for Tests of Coefficients withProject Delivery Time as Dependent Variable 
 

Coefficientsc 

Model                       Unstandardized Standardized t Sig. 
 Coefficients Coefficients   

Beta         Std. Error              Beta    

1  (Constant) 1.468 1.831   1.468 0.006 
Change Identification  -0.552 0.008 0.531  1.727 0.003 
Review of Change 
Requirements  

-0.439 0.016 0.423  1.141 0.000 

Change Evaluation  -0.527 0.041 -0.513  1.408 0.001 
Change Approval -0.464 0.023 -0.459  1.543 0.021 
c. Dependent Variable:  Project Delivery Time 
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Source: Survey Data (2016 
 
        Regression analysis was conducted to investigate the statistical effect of project change management on the project delivery time 
of road construction projects in Rwanda. The identified model equation to understand this relationship was: 

 
which became: 
Pdt = 1.035 -0.552X1 – 0.439X2 - 0.527X3 - 0.464X4+ ε 
        The results in the coefficient table 4.39 thus show that there was a significant statistical effect of project change management on 
the project delivery time of road construction projects in Rwanda since p=0.006 which is less than p<0.05 at a 95% confidence 
interval. The regression model further demonstrates that a one unit change in the project delivery time is attributed to a decrease of 
0.550 in the project change identification, 0.439 in review of project change requirements, 0.527 in project change evaluation and 
0.464 in project change approval respectively in the road construction projects in Rwanda. From the model, it can be observed that 
improving management of project change identification contributes more (β=.550), followed by improving management of project 
change evaluation (β=.0527), improving management of project change approval (β=.464) and lastly improving management of 
review of project change requirements (β=.439) respectively in reducing the project delivery time of road construction projects in 
Rwanda. This position further supports the findings of Ade (2013) and Ameh (2011). The negative coefficients of the project change 
management practices indicate inverse correlation of the various project change management practices with project delivery time. This 
implies improving management of project change management practices results reduced/shortened project delivery time. 
 

Table 43 Model Summaryb 
 

Model R R Square Adjusted R Square Std. Error of the Estimate 
1 .695a .483 .451 .593 

a. Predictors: (Constant), PCI, RPCR, PCE, PCA 
b. Dependent Variable: Project Cost Effectiveness 
Source: Survey Data (2016) 
 
        The regression line assumes that the project change management is randomly distributed around the regression line in respect to 
project cost effectiveness. The correlation coefficient is 0.695, and the R-square is 0.483 while adjusted R-square is 0.451. Thus, for 
this sample, the predictor variable, project change management, explains 48.3% of the variance in the dependent variable project cost 
effectiveness in road construction projects in Rwanda. This finding seemed to conform to the finding by Ade (2013) in which he 
argued that project change evaluation has a negative correlation on project delivery time and cost. Project change management thus 
can be a powerful tool for road construction project managers when trying to shorten project cost effectiveness. 
 

Table 44 ANOVAa 

 
Model Sum of Squares df Mean Square F Sig. 
1 Regression 26.929 5 5.386 15.311 .000b 

Residual 28.844 82 .352   
Total 55.773 87    

a. Dependent Variable: Project Cost Effectiveness 
b. Predictors: (Constant), PCI, RPCR, PCE, PCA 
Source: Survey Data (2016) 
 
        The ANOVA table 4.44 shows that the computed F statistic (5, 82) = 15.311 and the p-value for the overall regression 
relationship was (p = 0.000), which was also less than the level of significance of 0.05. This indicates that there was a statistically 
significant effect of project change management on the project cost effectiveness in road construction projects in Rwanda (F=15.311, 
R² = 0.483, Sig=0.000 at α=0.05) . This finding was thus consistent with the findings of Ade (2013) and Ameh (2011). 
 

Table 45: Table for Tests of Coefficients withCost Effectiveness as Dependent Variable 
 

Coefficientsc 

Model                       Unstandardized Standardized t Sig. 
 Coefficients Coefficients   

Beta         Std. Error              Beta    

1  (Constant) 2.468 3.731   1.468 0.002 
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Change Identification  0.496 0.288 0.491  1.327 0.004 
Review of Change 
Requirements  

0.449 0.073 0.443  1.213 0.000 

Change Evaluation  0.515 0.034 -0.063  2.516 0.001 
Change Approval 0.535 0.002 0.533  1.903 0.003 
c. Dependent Variable:  Project Cost Effectiveness 

Source: Survey Data (2016 
 
        Regression analysis was conducted to investigate the statistical effect of project change management on the project cost 
effectiveness of road construction projects in Rwanda. The identified model equation to understand this relationship was: 

 
which became: 
Pce = 2.468 +0.496X1 + 0.449X2 + 0.515X3 - 0.535X4+ ε 
 
        The results in the coefficient table 4.39 thus show that there was a significant statistical effect of project change management on 
the project cost effectiveness of road construction projects in Rwanda since p=0.002 which is less than p<0.05 at a 95% confidence 
interval. The regression model further demonstrates that a one unit change in the project cost effectiveness is attributed to an increase 
of 0.496 in the project change identification, 0.449 in review of project requirements, 0.515 in project evaluation and 0.535 in project 
approval respectively in the road construction projects in Rwanda. From the model, it can be observed that improving management of 
project approval contributes more (β=.535), followed by improving management of project change evaluation (β=.0515), proper 
management of project change identification (β=.496) and lastly improving management of review of project change requirements 
(β=.449) respectively in increasing the project cost effectiveness in road construction projects in Rwanda. This position further 
supports the findings of Ade (2013) and Ameh (2011). The positive coefficients of the project change management practices indicate 
direct correlation of the various project change management practices with project cost effectiveness. This implies improving 
management of project change management practices directly improves the project cost effectiveness. 
 

X. CONCLUSION AND RECOMMENDATION 
 
10.0 Summary of Findings 
        The study investigated the effect of project change management on the performance of road construction projects in Rwanda in 
terms of project cost effectiveness and project delivery time.  The response rate of 97 % was considered very adequate for the study. 
Respondents of the study comprised Horizon Construction Company staff, consultants and sub-contractors.  The outcome of the study 
shows that the industry is male dominated implying gender imbalance. The respondents had attained high education at the level of 
diploma and above with majority being diploma holders.  More than half 45 (52%) of the respondents had diploma qualification, 33 
(38%) respondents had undergraduate degree and 9 (10%) respondents had a post graduate degree qualification. The majority (47%) 
of the respondents had between 6-9 years experience compared to 21% who had between 3-5 years experience and 15% of the 
respondents were having 1-3 years experience while those with more than 10 years experience being 17%.  
 
10.1 Conclusion 
        The  construction  industry  is  a  major  component,  a  key  contributor  and  major  player  in  the economic development of any 
given economy. It provides numerous employment opportunities to the  skilled,  semi  skilled  and  unskilled  segments  of  society’s  
labour  force,  offers  market  for construction   materials   hence   uplifting   living   standards   to   many   people   and   provides   the 
infrastructural  platform  for  further  economic  development.  Due to numerous advantages derived from  the  industry  to  the  
economy,  it  is  critical  and  imperative  to  facilitate  its  effectiveness  in performance in terms of cost effectiveness and delivery 
time. The study sought to establish the effect of project change management on the performance of road construction projects in 
Rwanda. 
        In effect the study concludes that improving management of project change identification, review of project change requirements, 
project change evaluation and project change approval increases project cost effectiveness. The contribution of each change 
management variable on this increase in cost effectives reduces in the order of management of project approval, followed by 
management of project change evaluation, management of project change identification and lastly management of review of project 
change requirements respectively. The study also concludes that improving management of project change identification, review of 
project change requirements, project change evaluation and project change approval reduces project delivery time. The contribution of 
each change management variable on this timely project delivery reduces in the order of managing project change identification, 
followed by management of project change evaluation, management of project change approval and lastly management of review of 
project change requirements respectively 
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10.1 Recommendations  
        The study suggests the need to apply all the project change management control mechanisms proactively. First and foremost, 
accurate and realistic preliminary estimates and designs should be prepared by professionals like the Quantity Surveyors, Cost 
Engineers, Material and Civil Engineers. This process should be undertaken even as the developments of road designs unfold. The 
information so arrived at should be communicated to the client and developer in order to confirm availability of funding.  
Alternatively, designs should be developed bearing in mind the allocated amount of funds for the specific projects a process known as 
designing to cost. This forestalls a situation of designing projects whose scope is beyond the funds available or allocated that may later 
require changes and subsequent change management. 
        The other issue is budgeting.  Project budgets should be prepared and this should depict the approved financial plan of the 
operations, indicating the amounts required for achieving assigned targets and the expected value of the work. Variance Analysis and 
financial appraisals should form a critical component of the contract management and administration.  Other cost control tool like 
Earned  Value  Analysis  when  applied  in  construction  projects  assists  to  determine  the  cost performance of a project 
        The  study  suggest  that  clients  or  developers,  once  they  receive  communication  regarding cost estimates of the proposed 
project, should without  delay confirm availability of adequate  funds to undertake  the  project  and in what  arrangement  the funds  
will be  forthcoming.  The client should facilitate adequate and sufficient funds to the project and ensure he deals with unexpected 
delay in payments to the contractors as work progresses on site. This enables contractors to organize their operations and activities as 
well as prepare the projects cash flow requirements.  
        The study suggests that Project scheduling should entail as realistic time period as is practicable for the duration required 
constructing the project. The project schedule should bear in mind the list of resources i.e.  work  force,  materials,  machines  since  
they  correspond  to  the  project.  Different program  scheduling tools  should  be  applied  depending  on  the  size,  nature  and  
complexity  of  the project. CPM scheduling tool should be applied where there is ability to identify the critical path or the longest 
path of work through the network which predicts the earliest date that the project can be completed. PERT would best be suited in 
highly uncertain individual activity durations estimate.  
        With  regard  to  contractors  selection  process,  the  study  suggests  an effective Pre- qualification  Method based on sufficient 
Multi Criteria Evaluation Model.   The   model   entails   consideration   of   many   important contractors’  attributes  like  competence  
and  sufficiency  of  contractor  in  financial  capacity,  bid price/cost, technical capacity, managerial ability, past experience in terms 
of size and complexity of projects and current workload. This will ensures only quality contractors are invited to participate in the 
bidding process for the project to avoid the intricacies of project change management.  
        The study finally suggests that should there be inevitable changes, then they should be kept to the minimum possible number.  
This can be achieved through allocating sufficient and reasonable time period for development of road construction designs. The 
clients should be clear in their minds what they intend to develop and hence provide sufficient briefing details to the consultants 
(Architects,  Material Engineers, Civil Engineers  and  Quantity  Surveyors)  who  have  been  engaged  to  undertake  the road 
construction  designs.  Approvals  of  the  designs  with  the  clients  and  other  relevant  stakeholders should  be  obtained  before  
commencement  of  implementation  of  the  project.  However, if changes to road construction designs are inevitable, then the 
financial as well as time extension implications should be  identified, reviewed, evaluated and approved accordingly  as  soon  as  is  
practicable.   
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Effect of project monitoring on project success in 
educational non- governmental projects in Gasabo 

district, Rwanda 

A case of Wellspring foundation 
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 Jomo Kenyatta University of Agriculture and Technology, Kigali, Rwanda 

 
Abstract- This study focused on the effect of project monitoring 
on project success in educational non- governmental projects in 
Gasabo District, Rwanda. It examined the relationship between 
project monitoring and project success. This research used 
descriptive research design to establish the relationship between 
project monitoring and project success of Wellspring Foundation 
project.  
       Quantitative research approach was used. In this case, data 
was manipulated using Pearson’s correlation, linear regression 
model. The population under investigation was 140 respondents. 
The sample of this research was selected using purposive and 
stratified random sampling method. The primary data was 
collected from the project managers, M&E Team, sponsors and 
the recipients from Wellspring Foundation.  
       The findings indicated that project monitoring was being 
carried out in Wellspring Foundation. The relationship among 
frequent meetings, site visits, interim valuation and the analysis 
of financial statements and project success were positive high 
correlation to project success in Wellspring Foundation. Projects 
often possess a specialized set of critical success factors in which 
if well addressed and attended to, improves the likelihood of 
successful implementation thus project success. Project 
monitoring is being used widely in the education nongovernment 
organizations in Rwanda. This report therefore, identified the 
effect project monitoring on project success, particularly in the 
Rwandan context. Being a project report, this report provided a 
framework that identified the factors for project success. The 
framework was tested empirically using data from educational 
non government project in Rwanda. 
       The study also recommends that the project sponsors, project 
managers, M&E team and the teacher Trainers continue to be 
involved in project monitoring to maintain the success of the 
project. 
 
Index Terms- Monitoring, project, Project success, Non- 
governmental organization, Triple constraints 
 

I. INTRODUCTION 
roject monitoring has been a serious challenge in Rwanda 
just like many other developing countries in Africa. 

Recognizing that the education sector is a key player in 
addressing these challenges, efforts have been put in place at 

policy and implementation levels to develop a robust education 
system characterized by provision of holistic educational benefits 
to its citizens (John & Charles, 2009). 
       Site visit, frequent meeting, interim valuation and the 
analysis of financial statement are indicators of project 
monitoring. Interim valuations are reports of valuations carried 
out periodically, such as monthly or bi-monthly, to determine if 
the value of the work completed. Financial statements are 
accounts of a project inclusive of payments received from 
disposal of assets and expenditures. Project monitoring can be 
considered from the perspective of the regularity or time interval 
of these activities. Enshassi, (1996) emphasizes the importance 
of monitoring projects at frequent intervals and on a timely basis. 
       Project monitoring is crucial to the extent that the 
government of Rwanda considers education critical for achieving 
sustainable economic growth and development. In its Poverty 
Reduction Strategy Paper (PRSP), the government puts quality 
basic education for all as its first priority. The Rwanda 2020 
vision statement calls for universal adult literacy by 2020 and its 
realization is based on monitoring the implementation by 2020. 
In 2002 under the decentralized strategy, the responsibility of 
policy formulation and national planning for education, setting 
standards and norms, monitoring and evaluation were placed 
under central government, while the responsibility for execution 
of policy, planning and general administration of schools shifted 
to provincial/ district and schools as appropriate (Education 
Sector Policy, GOR 2002).  
       The quality and utility value of education depends on the 
quality and competence of the teaching staff. The status of 
teachers has therefore become the focus of government 
development agenda as espoused in the Education Sector 
Strategy Plan (October 2003), which stated, inter alia, that “the 
strategy was to provide teachers trained in participatory, learner-
cenatred and gender sensitive methods for the needs of learning 
at the various levels.” 
       In the recent years about half of the education programme 
has been delivered through budget support for the delivery of a 
specified sub-set of basic services. The balance of funding 
includes various free-standing projects addressing specific areas 
such as capacity-building or innovation in various aspects of 
education (Education For All Global Monitoring [EFA], 2014). 
       In 2004 The Multilateral Organisation Performance 
Assessment Network (MOPAN), an informal network of donors 
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carried out a peer assessment of a number of multilateral 
organizations operating in Rwanda including UNDP, focusing 
particularly on UNDP’s national and inter-agency partnerships. 
UNDP project-level M&E relies on indicators stipulated in 
project documents and related logical frameworks. In several 
cases, indicators have been defined only at the outcome level and 
how they are to be measured is not described. A number of 
evaluation reports refer to insufficient monitoring information 
(for example, the mid-term review of the project Support to 
Capacity Building and Civil Service Reform in Rwanda).  
       In 2010 The Rwanda Education NGO Coordination Platform 
(RENCP) was established, as a forum for NGOs working in the 
education sector coordinating their programmes and to better 
share information both internally and with MINEDUC 
(Education Sector Strategic Plan Rwanda [ESSPR], 2013).  
       In 2015 The United Nations Secretary-General’s Synthesis 
Report on the post-2015 sustainable development agenda argued 
that ‘measurable targets and technically rigorous indicators’ are 
needed and called for each target to be ‘framed in language that 
is specific, measurable [and] achievable’. It was subsequently 
suggested, following intergovernmental negotiations on the post-
2015 agenda, that ‘technical proofing’ of the targets be 
conducted, which would involve contributions by technical 
experts in addition to those of the UN system. This section 
briefly summarizes the (GMR) Global Monitoring Report’s main 
criticisms of the proposed education targets and then presents a 
more detailed discussion of their shortcomings, as a contribution 
to the debate in relation to Rwanda. Sustainable Development 
Goals (2015) A concern is how to improve the clarity of 
education targets so coherent indicators can be identified to 
monitor progress at the local, national, regional and global levels 
and to help countries devise effective implementation strategies 
and decide how to allocate resources. 
       The education sector has been having many projects in 
different categories and contributing to education in Rwanda. In 
line with the government policies (Vision 2020, EDPRS2, and 
ESSP) and Millennium Development Goals (MDGs), the 
Ministry of Education has implemented several projects and 
initiatives related to improving and strengthening access, quality 
and relevance (Education Sector Strategic Plan Rwanda 
[ESSPR], 2013). 
       In 2014 the education statistics focused on the trends in 
recent years across a number of key education Indicators. The 
current indicators are compared to the ESSP targets as the one of 
the effective way to monitor and make use of ESSP in a usual 
business. It will also facilitate the monitoring of progress made 
and enable the education sector to better plan for further 
achievements (The Rwandan Education statistical Yearbook, 
2014). 
       According to World Bank (2007), regular collection of 
information through continuous monitoring assist project 
managers in making timely decisions, guarantee accountability, 
and provide the basis for evaluation and learning. Several of the 
proposed Sustainable Development Goal education targets 
(2015) lack specificity and clarity in the concepts employed and 
outcomes expected. Specificity also relates to prioritization. 
Where there are many objectives within a target but none taking 
precedence, the ability to prioritize and allocate resources, 
required to achieve any goal, is eroded. Making targets more 

specific simplifies the selection of indicators and matching of 
objectives with actions. 
 

II. STATEMENT OF THE PROBLEM 
       Lack of systematic monitoring, largely due to an absence of 
related systems and mechanisms, makes it difficult to confirm 
how well outputs may contribute to project success. 
Performance targets of projects are set within the context of 
inflated budgets. Financing gaps of the order of 20-30% are the 
result. Once an annual budget ceiling has been approved, it is not 
clear how priorities are selected by central and local 
administrations in order to remain within the approved budget. 
Very little time appears to be spent, in the annual review process, 
in assessing the gaps between planned budgets and actual 
expenditure with the resulting effect on performance in 
education. 
       When a project is monitored and managed for deviations 
from the plan to be detected in time for the objectives to be met, 
on time and in budget, the project is controlled. Non-
participatory monitoring will affect the findings since there is 
lack of commitment, ownership, follow-up and feedback on 
performance. There must be participation by outcome groups, 
through stakeholder meetings, steering committees and focus 
group interviews (Ruskin & Estes, 1982) which has not been 
reflected at all in project monitoring. This is why the researcher 
wants to find out the assessment of effective project monitoring 
on project success in educational non- governmental projects in 
Gasabo District. 
       Monitoring should be multifunctional and not a malfunction 
so that information generated at one level is useful at the next. 
Monitoring should also go beyond checking just whether events 
as taking place as planned (Miller- Grandvaux & Yoder, 2002).  
Lack of systematic data to monitor and evaluate the global trends 
of these various subsectors lures the researcher to find out the 
effects of project monitoring on project success in educational 
nongovernmental organizations in Gasabo district, basing on 
Wellspring Foundation as the Case Study.  
       According to 2014 Educational Statistical Yearbook, 2014, 
the aspects of monitoring system is still lacking, the monitoring 
systems in some sectors need to be further improved in Rwanda. 
A number of indicators are not reported where they should be 
reported whereas baselines and target setting have been an issue 
for the education and environment sectors (Educational 
Statistical Yearbook [ESY], 2014). 
       Furthermore, literature states that Rwanda has developed 
national and education sector policies and strategies such as 
Vision 2020, EDPRS 1 and 2 (Economic Development and 
Poverty Reduction Strategy), 7YGP, ESSP (Education Sector 
Strategic Plan) which are in line with the twelve strategies. 
However, as indicated by the Education For All (EFA) review, a 
number of implementation gaps still remain a problem. Some of 
the constraints faced during implementation include: a lack of 
shared understanding of the roles of the various stakeholders and 
limited awareness of the programs particularly under the 
decentralized structure (Educational Statistical Yearbook [ESY], 
2014).  
       This research examined the effects of project monitoring on 
project success of educational nongovernmental organizations in 
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Gasabo district as well as recommend on how tracking down 
project monitoring to adopt a result that is more effective and 
efficient for educational NGO projects. No research, however, 
exists that examines the link between project monitoring and 
project success in educational nongovernmental projects in 
Rwanda. 
 
1.3 General objectives: 
       To evaluate the relevance of effective monitoring on project 
success in educational non-governmental projects in Gasabo 
District, a case study of Wellspring Foundation. 
 
1.3.1 Specific objectives: 

1. To establish if frequent meetings influence project 
success in educational non-governmental projects. 

2. To examine how site visits affect project success in 
educational non-governmental projects. 

3. To assess how interim valuation influences project 
success in educational non-governmental projects.  

4. To evaluate how analysis of financial statements 
influence project success in educational non-
governmental projects. 

1.4 Research Questions: 
1. How do frequent meetings influence project success in 

educational non-governmental projects? 
2. How do site visits affect project success in educational 

non-governmental projects? 
3. How does interim valuation influence project success in 

educational non-governmental projects? 
4. How does the role of financial statements determine 

project success in educational non-governmental 
projects? 

 

III. RESEARCH DESIGN 
       The researcher used descriptive research design, to find out 
how frequent meetings, site visits, interim valuation and analysis 
of financial statements contribute to the effectiveness of project 
success in non- governmental projects in Rwanda.  Quantitiative 
approach was followed to get responses from different 
respondents.  

IV.  TARGET POPULATION  
       The target group was project managers, M&E teams, 
sponsors and recipients (Teacher Trainers).  The population of 
the study consisted of Wellspring Foundation in Gasabo District. 
There are 6 managers, 4 M&E Team, 2 sponsors and 172 
recipients. This gives a total of two hundred 182 respondents. 
 

V. SAMPLE DESIGN 
       The sample size of this study was 140 respondents.  

  5.1 Sampling Techniques 
       The selection of the respondents was based on purposive 
sampling and stratified random sampling method where data was 
collected from respondents.  

VI. DATA COLLECTION  
6.1 Data collection Instruments 
       The main instrument of data collection in this research was 
questionnaires. The items in the questionnaire were structured in 
form of closed ended and unstructured in form of open ended. 
The structured questions measured the subjective responses to 
clarify the objective responses and at the same time, enhance 
formulation of recommendations of the research. The 
questionnaires were designed in a simple manner for the 
respondents to be able to understand the questions. As stated by 
(Sekaran, 2003: p. 249) “questionnaire is a popular method of 
collecting data because researchers can gather information fairly 
easily and the questionnaire responses are easily coded”. 
 
8.1.1 Primary Data 
       The primary data was collected through questionnaires to 
gather information on the effect of project monitoring on project 
success in educational non- governmental projects in             
Gasabo district, Rwanda. The researcher distributed 
questionnaires to selected sample and administered them to the 
respondents.  

VII. DATA ANALYSIS 
       This is the process of collecting, modeling and transforming 
data in order to highlight useful information, suggesting 
conclusions and supporting decision making (Sharma, 2005). 
Analysis is an interactive process by which answers are 
examined to see whether the results are relevant to each research 
question (Backstrom & Hursh-Cesar, 1981). Quantitative 
statistical analysis for questionnaire was done by using Statistical 
Package for Social Sciences (SPSS version: 21.0.0.0 for 
MACOS). Correlation test was done to determine the 
relationship between the independent variables and the 
dependent variables in the research.  
       The sample of this research was selected using stratified 
random sampling method. The primary data was collected from 
the project managers, project M&E Team, sponsors and 
recipients of the project.  Questionnaires were given to the 
respondents to fill in, which were later collected from them.    

VIII. DATA ANALYSIS, PRESENTATION OF FINDINGS 
Profile of Respondents 
       The researcher examines the characteristics of respondents in 
terms of sex, age, working experience/ number of years of 
employment in Wellspring Foundation in general.  
Table 1: Respondents by gender  
8.3.1 Respondents Gender 
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Figure 4.1 Respondents Gender Distribution                       Source: Survey Data, 2016 

 
       The gender distribution of the respondents was sought in 
order to establish if there was any  gender parities in project 
participation. The findings indicated that the majority of the 
respondents were females (54%) while males’ respondents were 
46%. This implied that there  were more females than males 
involved in project monitoring activities in Wellspring 
Foundation. The findings agree with Abimbola, (2011) arguing 
that across the different Africa regions Women have stood up to 
take important roles in the socio-Economic development of their 
societies. The contribution made by African women in the 

provision of both financial and social facilities is equal. This is in 
relation to the findings at Wellspring foundation. 
       The findings also agree with (World Bank, 2000) Africa has 
enormous unexploited potential, especially the potential of 
women. Specifically, it pointed out that women comprise one of 
Africa's hidden growth reserves, providing most of the region's 
labor, but their productivity is hampered by widespread 
inequality in education as well as unequal access to land and 
productive inputs. 
 
4.3.2 Level of Education 

 
Figure 4.2 Level of Education    Source: Survey Data, 2016 
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       The study categorized the respondents’ level of education in 
order to ascertain whether they were well equipped with the 
necessary knowledge and skills in their respective areas of 
specialization.  
       From the study findings majority (60%) indicated that they 
had an undergraduate degree, followed by 21% of the 
respondents with Diploma, 12% who had Masters. 1% had PhD 
and (6%) of the respondents belonged the “other” category who 

had certificates as their highest level of Education. The findings 
therefore indicate that the respondents have the capacity in 
project monitoring in Wellspring Foundation in relation to 
project monitoring such as frequent meetings, site visits, interim 
valuations and analysis of financial statements on project 
success.  
 

4.3.3 Respondents Work Experience 

 
Figure 4.3 Respondents Work Experience   Source: Survey Data, 2013 

 
       Based on the findings, majority (80.7148571%) of the 
respondents had worked in M&E projects for more than 5 years 
followed by 16.42857143% who had work experience between 
3- 4 years.  
       Whereas 2.142857143% of the respondents had worked in 
the project for a period between 2 and 3 years, 1- 2 years had no 

respondent whatsoever, (0.714285714%) had an experience of 
less than 1 year experience. The findings therefore implies that 
the respondents were experienced enough to provide valuable 
responses concerning effect of project monitoring on project 
success in Wellspring Foundation.   
 
4.3.4 Age Distribution 
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Figure 4.4 Respondents Age Distribution   Source: Survey Data, 2013 

 
       Majority (44.28571429%) of the respondents indicated that 
their age ranged between 20 to 35 years, followed by 
37.85714286% who indicated that their age range was between 
35 to 45 years. The findings also revealed that 0.714285714% of 
the respondents were above 55 years and none was below 20 
years of age. From the findings, it can be inferred that the 

respondents were mature enough to provide reliable insights 
relevant to the study. 
 
4.4 Frequent Meetings and Project Success in Wellspring 
Foundation  
 

 
Table 4.4.1 Assessment of meetings in Wellspring Foundation 

 
Descriptive Statistics 
 Mean Std. Deviation Comments 
Wellspring Foundation team holds meetings to 
evaluate project performance. 4.3000 .65371 Strong   Heterogeneity 

Wellspring Foundation holds meetings 
regularly. 4.2071 .83534 Strong   Heterogeneity 

The meeting is held on programmed agenda. 4.4143 .68892 Strong   Heterogeneity 
Wellspring Foundation implements the 
outcome of the meetings accordingly. 4.3714 .67155 Strong   Heterogeneity 

The board of Wellspring Foundation has 
follow- up meetings on the implemented 
outcomes. 

4.4286 .70090 Strong   Heterogeneity 

Valid N (list wise) 140   
 
       Table 4.4.1 indicates that Wellspring Foundation team holds 
meetings to evaluate project performance. This was indicated by 
a strong mean of 4.3000 and heterogeneity standard deviation of 
.65371. This implies that Wellspring Foundation team holds 
meetings to evaluate project performance. Wellspring 
Foundation holds meetings regularly. This was indicated by a 

strong mean of 4.2071 and heterogeneity standard deviation of 
.83534. This implies that Wellspring Foundation holds meetings 
regularly. The meeting is held on programmed agenda. This was 
indicated by a strong mean of 4.4143 and heterogeneity standard 
deviation of .68892. This implies that the meeting is held on 
programmed agenda. Wellspring Foundation implements the 
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outcome of the meetings accordingly. This was indicated by a 
strong mean of 4.3714 and heterogeneity standard deviation of 
.67155. This implies that Wellspring Foundation implements the 
outcome of the meetings accordingly. The board of Wellspring 
Foundation has follow- up meetings on the implemented 
outcomes. This was indicated by a strong mean of 4.4286 and 

heterogeneity standard deviation of .70090. This implies that the 
board of Wellspring Foundation has follow- up meetings on the 
implemented outcomes which established that frequent meetings 
influence project success in Wellspring Foundation. 
 

 
Table 4.4.2 Effect of Frequent Meetings on Project Success in Wellspring Foundation 

 
Descriptive Statistics 
 Mean Std. Deviation Std. Deviation 
The project was completed within the 
required budget. 4.2143 .91184 Strong   Heterogeneity 

The project was completed within the 
required time and schedule. 3.9214 .88202 Strong   Heterogeneity 

The project was completed within the 
required scope. 4.2500 .72096 Strong   Heterogeneity 

The project was completed as per the 
required quality. 4.2786 .88202 Strong   Heterogeneity 

Valid N (listwise) 140   
 
Table 4.4.2 Effect of Frequent Meetings on Project Success in 
Wellspring Foundation 
       The project was completed within the required budget. This 
was indicated by a strong mean of 4.2143 and heterogeneity 
standard deviation of .91184. This implies that the project was 
completed within the required budget. The project was 
completed within the required time and schedule. This was 
indicated by a strong mean of 3.9214 and heterogeneity standard 
deviation of .88202. This implies that the project was completed 
within the required time and schedule. The project was 

completed within the required scope. This was indicated by a 
strong mean of 4.2500 and heterogeneity standard deviation of 
.72096. This implies that the project was completed within the 
required scope. The project was completed as per the required 
quality. This was indicated by a strong mean of 4.2786 and 
heterogeneity standard deviation of .88202. This implies that the 
project was completed as per the required quality hence 
establishing that frequent meetings influence project success in 
Wellspring Foundation. 
 

 
Table 4.4.3 Relationship between Frequent Meetings and Project Success in Wellspring Foundation 

Correlations 
 Frequent Meetings Project Success 
Frequent Meetings Pearson Correlation 1 .962** 

Sig. (2-tailed)  .000 
N 140 140 

Project Success Pearson Correlation .962** 1 
Sig. (2-tailed) .000  
N 140 140 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
       Table 4.4.3 shows the relationship between of frequent 
meetings and project success of Wellspring Foundation. Using 
Pearson whereby the respondents  N is 140 and the significant 
level is 0.01, the results indicate that independent variable has 
positive high correlation to dependent variable equal to .962** 
and the p-value is .000 which is less than 0.01. When p-value is 
less than significant level, therefore researchers conclude that 
variables are correlated and null hypothesis is rejected and 
remains with alternative hypothesis. This means that there is a 
significant relationship between frequent meetings and project 
success of Wellspring Foundation. The findings agree with 
Kendrick, (2006) who states that the regularity of status-checking 

meetings is important. Whitten, (2005) opines that daily status 
meetings enable managers to know every potential problem 
directly. The findings also agree with PMI (2004) and Wysocki 
(2007) argued that projects can become successful when project 
status monitoring is performed as part of daily project 
management. The findings also agree with Westland (2006), It 
was suggested that project managers should involve the team in 
execution and monitoring phases by holding frequent meetings 
and sending reports to all members. In conclusion frequent 
meetings have positive high correlation to project success which 
established that frequent meetings influence project success in 
Wellspring Foundation. 
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4.5 Site Visits and Project Success 
Table 4.5.1 Assessment of Site Visits in Wellspring Foundation 

Descriptive Statistics 
 Mean Std. Deviation Std. Deviation 
Wellspring Foundation conducts site 
visits 4.5214 .62867 Very strong Heterogeneity 

Wellspring Foundation conducts site 
visits regularly. 4.3000 .84564 Strong Heterogeneity 

Site visits are conducted by technical 
teams at Wellspring foundation. 4.4714 .69368 Strong Heterogeneity 

Wellspring Foundation implements 
the outcome of the site visits 
accordingly. 

4.4143 .69929 Strong Heterogeneity 

The board of Wellspring Foundation 
receives reports on site visits from the 
technical teams. 

4.2500 .73087 Strong Heterogeneity 

Valid N (listwise) 140   
 
       Table 4.5.1 indicates that Wellspring Foundation conducts 
site visits: This was indicated by a strong mean of 4.5214 and 
heterogeneity standard deviation of .62867. This implies that 
Wellspring Foundation conducts site visits. Wellspring 
Foundation conducts site visits regularly. This was indicated by a 
strong mean of 4.3000 and heterogeneity standard deviation of 
.84564. This implies that Wellspring Foundation conducts site 
visits regularly. Site visits are conducted by technical teams at 
Wellspring foundation. This was indicated by a strong mean of 
4.4714 and heterogeneity standard deviation of .69368. This 
implies that Site visits are conducted by technical teams at 

Wellspring foundation. Wellspring Foundation implements the 
outcome of the site visits accordingly. This was indicated by a 
strong mean of 4.4143 and heterogeneity standard deviation of 
.69929. This implies that Wellspring Foundation implements the 
outcome of the site visits accordingly. The board of Wellspring 
Foundation receives reports on site visits from the technical 
teams: This was indicated by a strong mean of 4.2500 and 
heterogeneity standard deviation of .73087. This implied that the 
board of Wellspring Foundation receives reports on site visits 
from the technical teams and therefore examination of site visits 
had positively affected project success in Wellspring Foundation. 

 
Table 4.5.2 Effect of Site Visits on Project Success in Wellspring Foundation 

Descriptive Statistics 
 Mean Std. Deviation Std. Deviation 
Completion of site visits has improved on 
project cost. 4.2643 .92613 Strong Heterogeneity 

Finished site visits have improved on timely 
project delivery and schedules. 4.2357 .84488 Strong Heterogeneity 

Completed site visits have improved on scope. 4.3214 .86721 Strong Heterogeneity 
Finished site visits have improved on project 
quality. 4.2143 .91969 Strong Heterogeneity 

Valid N (listwise) 140   
 
       Table 4.5.2 Effect of Site visits on Project Success in 
Wellspring Foundation shows that Completion of site visits has 
improved on project cost. This was indicated by a strong mean of 
4.2643 and heterogeneity standard deviation of .92613. This 
implies that Completion of site visits has improved on project 
cost. Finished site visits have improved on timely project 
delivery and schedules. This was indicated by a strong mean of 
4.2357 and heterogeneity standard deviation of .84488. This 
implies that finished site visits have improved on timely project 

delivery and schedules. Completed site visits have improved on 
scope. This was indicated by a strong mean of 4.3214 and 
heterogeneity standard deviation of .86721. This implies that 
Completed site visits have improved on scope. Finished site 
visits have improved on project quality: This was indicated by a 
strong mean of 4.2143 and heterogeneity standard deviation of 
.91969. This implies that finished site visits have improved on 
project quality hence examining site visits affecting project 
success in Wellspring Foundation. 

 
Table 4.5.3 Relationship between Site Visits and Project Success in Wellspring Foundation 

Correlations 
 Site Visit Project success 
Site Visit Pearson Correlation 1 .970** 

Sig. (2-tailed)  .000 
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N 140 140 
Project success Pearson Correlation .970** 1 

Sig. (2-tailed) .000  
N 140 140 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
       Table 4.5.3 shows the relationship between Site visits and 
project success of Wellspring Foundation Using Pearson 
correlation whereby the respondents  N is 140 and the significant 
level is 0.01, the results indicate that independent variable has 
positive high correlation to dependent variable equal to .970** 
and the p-value is .000 which is less than 0.01. When p-value is 
less than significant level, therefore researchers conclude that 
variables are correlated and null hypothesis is rejected and 
remains with alternative hypothesis. This means that there is a 
significant relationship between Site visits and project success of 
Wellspring Foundation. In conclusion Site visits are positive to 

project success of Wellspring foundation. The findings agree 
with Nicholson and Sahay, (2004) arguing that Interaction 
routines facilitate access to strategic information and tacit know-
how. The findings agree with Lawrenz et al. (2003). In site visits, 
information is gathered either through direct or reported 
experience. It is this information that is interpreted and processed 
for developing an account, or story of what is happening at the 
project. In conclusion Site visits are positive to project success 
hence providing a solid base in examining how site visits affect 
project success in Wellspring Foundation. 

 
4.6 Interim Valuation and Project Success 

Table 4.6.1 Assessment of Interim Valuation in Wellspring Foundation 
Descriptive Statistics 
 Mean Std. Deviation Std. Deviation 
Wellspring Foundation holds interim valuation 
to achieve project success. 4.3071 .69837 Strong    Heterogeneity 

Wellspring Foundation holds interim valuations 
regularly. 4.3571 .73034 Strong     Heterogeneity 

Interim valuations are held on programmed 
agenda. 4.3500 .66706 Strong     Heterogeneity 

Wellspring Foundation implements the outcome 
of the audits accordingly. 4.2643 .83632 Strong      Heterogeneity 

The board of Wellspring Foundation involves 
stakeholders in interim valuations. 4.3571 .79632 Strong      Heterogeneity 

Valid N (listwise) 140   
 
       Table 4.6.1 indicates that Wellspring Foundation holds 
interim valuation to achieve project success. This was indicated 
by a strong mean of 4.3071 and heterogeneity standard deviation 
of .69837. This implies that Wellspring Foundation holds interim 
valuation to achieve project success. Wellspring Foundation 
holds interim valuations regularly. This was indicated by a strong 
mean of 4.3571 and heterogeneity standard deviation of .73034. 
This implies that Wellspring Foundation holds interim valuations 
regularly. Interim valuations are held on programmed agenda: 
This was indicated by a strong mean of 4.3500 and heterogeneity 
standard deviation of .66706. This implies that Interim valuations 

are held on programmed agenda. Wellspring Foundation 
implements the outcome of the audits accordingly. This was 
indicated by a strong mean of 4.2643 and heterogeneity standard 
deviation of .83632. This implies that Wellspring Foundation 
implements the outcome of the audits accordingly. The board of 
Wellspring Foundation involves stakeholders in interim 
valuations. This was indicated by a strong mean of 4.3571 and 
heterogeneity standard deviation of .79632. This implies that the 
board of Wellspring Foundation involves stakeholders in interim 
valuations. 

 
Table 4.6.2 Effect of Interim Valuation on Project Success in Wellspring Foundation 

Descriptive Statistics 
 Mean Std. Deviation Std. Deviation 
Interim valuations have improved on 
project cost. 4.4500 .69246 Strong      Heterogeneity 

Interim valuations have improved on 
timely project delivery and 
schedules. 

4.2714 .82969 Strong      Heterogeneity 

Interim valuations have improved on 
scope. 4.3929 .74618 Strong       Heterogeneity 
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Interim valuations have improved on 
project quality. 4.2500 .83213 Strong       Heterogeneity 

Valid N (listwise) 140   
 
       Table 4.6.2 Effect of Interim Valuation on Project Success in 
Wellspring Foundation Interim valuations have improved on 
project cost. This was indicated by a strong mean of 4.4500 and 
heterogeneity standard deviation of .69246. This implies that 
Interim valuations have improved on project cost. Interim 
valuations have improved on timely project delivery and 
schedules. This was indicated by a strong mean of 4.2714 and 
heterogeneity standard deviation of .82969. This implies that 

Interim valuations have improved on timely project delivery and 
schedules. Interim valuations have improved on scope. This was 
indicated by a strong mean of 4.3929 and heterogeneity standard 
deviation of .74618. This implies that Interim valuations have 
improved on scope. Interim valuations have improved on project 
quality. This was indicated by a strong mean of 4.2500 and 
heterogeneity standard deviation of .83213. This implies that 
Interim valuations have improved on project quality. 

 
Table 4.6.3 Relationship between Interim Valuation and Project Success in Wellspring Foundation 

Correlations 
 Interim Valuation Project Success 
Interim Valuation Pearson Correlation 1 .984** 

Sig. (2-tailed)  .000 
N 140 140 

Project Success Pearson Correlation .984** 1 
Sig. (2-tailed) .000  
N 140 140 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
       Table 4.6.3 unveils the relationship between Interim 
Valuation and project success of Wellspring Foundation using 
Pearson whereby the respondents  N is 140 and the significant 
level is 0.01, the results indicate that independent variable has 
positive high correlation to dependent variable equal to .984** 
and the p-value is .000 which is less than 0.01. When p-value is 
less than significant level, therefore researchers conclude that 
variables are correlated and null hypothesis is rejected and 
remains with alternative hypothesis. This means that there is a 
significant relationship between Interim Valuation and project 
success of Wellspring Foundation.  
       The findings agree with Chan and Chan (2004) argues that 
interim valuation of works within a project is very crucial in the 
determination of the ultimate cost of the project and how this is 

carried out is equally important. As observed, the process and 
condition for valuation of works across all the organizations is 
not the same and this could also account for the significant 
difference in cost performance of their respective projects. The 
findings also agree with International Federation of Red Cross 
and Red Crescent Societies, Geneva, (2011) that reporting 
maintains a record of all actions taken during project 
implementation. It therefore constitutes a vital resource for 
auditors and evaluators in assessing whether a project has been 
implemented in accordance with the rules and regulations and as 
efficiently and effectively as possible. In conclusion Interim 
Valuation is positive to project success consequently providing 
high assessment on how interim valuation had influenced project 
success. 

 
4.7 Analysis of Financial Statements and Project Success 

Table 4.7.1 Assessment of Analysis of Financial Statements in Wellspring Foundation 
Descriptive Statistics 
 Mean Std. Deviation Std. Deviation 
Wellspring Foundation analyses financial 
statements to achieve project success. 4.5071 .62899 Strong Heterogeneity 

Wellspring Foundation analyses financial 
statements frequently. 4.4429 .64898 Strong Heterogeneity 

Sponsors examine the analysis of financial 
statements. 4.3500 .67776 Strong Heterogeneity 

Wellspring Foundation implements the 
outcome of the financial statement analysis. 4.4071 .67745 Strong Heterogeneity 

Stakeholders are involved in the analysis of 
financial statements. 4.2357 .72579 Strong Heterogeneity 

Valid N (listwise) 140   
 
       Table 4.7.1 indicates that the assessment of Analysis of 
Financial Statements in Wellspring Foundation as the findings 

analyses. Wellspring Foundation analyses financial statements to 
achieve project success: This was indicated by a strong mean of 
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4.5071 and heterogeneity standard deviation of .62899. This 
implies that Wellspring Foundation analyses financial statements 
to achieve project success. Wellspring Foundation analyses 
financial statements frequently: This was indicated by a strong 
mean of 4.4429 and heterogeneity standard deviation of .64898. 
This implies that Wellspring Foundation analyses financial 
statements frequently. Sponsors examine the analysis of financial 
statements: This was indicated by a strong mean of 4.3500 and 
heterogeneity standard deviation of .67776. This implies that 
Sponsors examine the analysis of financial statements. 

Wellspring Foundation implements the outcome of the financial 
statement analysis. This was indicated by a strong mean of 
4.4071 and heterogeneity standard deviation of .67745. This 
implies that Wellspring Foundation implements the outcome of 
the financial statement analysis. Stakeholders are involved in the 
analysis of financial statements: This was indicated by a strong 
mean of 4.2357 and heterogeneity standard deviation of .72579. 
This implies that Stakeholders are involved in the analysis of 
financial statements. 

 
Table 4.7.2 Effect of Analysis of Financial Statements on Project Success in Wellspring Foundation 

Descriptive Statistics 
 Mean Std. Deviation Std. Deviation 
Analyses of financial statements have improved on 
project cost. 4.2429 .66648 Strong Heterogeneity 

Analysis of financial statements has improved on 
timely project delivery and schedules. 4.2571 .71340 Strong Heterogeneity 

Wellspring Foundation analysis financial statements 
have improved on scope. 4.2571 .78997 Strong Heterogeneity 

Wellspring Foundation analysis financial   statements 
have improved on quality. 4.3071 .71868 Strong Heterogeneity 

Valid N (listwise) 140   
Table 4.7.2 Effect of Analysis of financial Statements on Project Success in Wellspring Foundation 
 
       Analyses of financial statements have improved on project 
cost. This was indicated by a strong mean of 4.2429 and 
heterogeneity standard deviation of .66648. This implies that 
Analyses of financial statements have improved on project cost. 
Analysis of financial statements has improved on timely project 
delivery and schedules. This was indicated by a strong mean of 
4.2571 and heterogeneity standard deviation of .71340. This 
implies that Analysis of financial statements has improved on 
timely project delivery and schedules. Wellspring Foundation 
analysis financial statements have improved on scope. This was 

indicated by a strong mean of 4.2571 and heterogeneity standard 
deviation of .78997. This implies that Wellspring Foundation 
analysis financial statements have improved on scope. 
Wellspring Foundation analysis financial   statements have 
improved on quality. This was indicated by a strong mean of 
4.3071 and heterogeneity standard deviation of .71868. This 
implies that Wellspring Foundation analyses financial   
statements which improved on quality in relation to the 
evaluation of how the analyses of financial statements influence 
project success in Wellspring Foundation. 

 
Table 4.7.3 Relationship between Analysis of Financial Statements and Project Success in Wellspring Foundation 

Correlations 

 
Analysis of 
Financial Statement Project Success 

Analysis of Financial 
Statement 

Pearson Correlation 1 .929** 
Sig. (2-tailed)  .000 
N 140 140 

Project Success Pearson Correlation .929** 1 
Sig. (2-tailed) .000  
N 140 140 

**. Correlation is significant at the 0.01 level (2-tailed). 
Table 4.7.3 unveils the relationship between Analysis of Financial Statements and project success of Wellspring Foundation 
  
       Using Pearson correlation whereby the respondents  N is 140 
and the significant level is 0.01, the results indicate that 
independent variable has positive high correlation to dependent 
variable equal to .929** and the p-value is .000 which is less than 
0.01. When p-value is less than significant level, therefore 
researchers conclude that variables are correlated and null 
hypothesis is rejected and remains with alternative hypothesis. 
This means that there is a significant relationship between 

Analysis of Financial Statements and project success of 
Wellspring Foundation. The findings agree with Soltani (2007) 
argues that financial reporting provides information for the users 
business and economic decisions. Users can be divided into 
internal (management and directors) and external (owners, 
lenders, employees, suppliers, clients. 
       The findings also agree with Nancy Natilson et al, (2001) 
suggesting that a board should take is to direct management to 
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produce standard financial statements that segregate financial 
and nonfinancial services. The board must also decide the 
frequency with which management will provide financial 
statements. In conclusion Analysis of Financial Statements is 

positive to project success which evaluated how the analyses of 
financial statements influence project success in Wellspring 
Foundation. 

 
4.7.4 Relationship between Project Monitoring and Project Success in Wellspring Foundation 

Correlations 

 
Project 
Monitoring Project Success 

Project monitoring Pearson Correlation 1 .960** 
Sig. (2-tailed)  .000 
N 140 140 

Project Success Pearson Correlation .960** 1 
Sig. (2-tailed) .000  
N 140 140 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
       Table 4.7.4 is giving the relationship between Project 
Monitoring and Project Success of Wellspring Foundation. Using 
Pearson correlation whereby the respondents N is 140 and the 
significant level is 0.01, the results indicate that independent 
variables have positive high correlation to dependent variables 
equal to .960** and the p-value is .000 which is less than 0.01. 
When p-value is less than significant level, therefore researchers 
conclude that variables are correlated and null hypothesis is 
rejected and remains with alternative hypothesis. This means that 
there is a significant relationship between Project Monitoring and 
Project Success of Wellspring Foundation. The findings agree 
with Turner, (2002) arguing that the measures of the success 
criteria that can be monitored during project delivery, but  may 
also be related to the project’s success factors (or failure factors) 
and be symptoms that the project is on track or going off the 
rails. The findings further agree with Turner, (2009) arguing that 
evaluations of ongoing success criteria during the lifecycle of a 
project will act as an early warning system for the ultimate 
success or failure of projects.  Current practice confirms, 
however, a comprehensive, holistic evaluation of ongoing 
success criteria is rarely done taking into consideration the 
perspectives of stakeholder groups. The findings also agrees with 
Enshassi, (1996) emphasizes the importance of monitoring 
projects at frequent intervals and on a timely basis.  In conclusion 
project monitoring contributes to positive project success of 
Wellspring foundation. 
 
5.3 Conclusion 
       The success of a project depends on how it is handled and 
managed. This study looked at the effect of project monitoring 
on project success in educational non- governmental projects in 
Gasabo district, Rwanda. Given the pivotal role of project 
monitoring to Project managers, project M&E Team, Sponsors 
and the beneficiaries, project monitoring should be taken 
seriously to ensure the success of projects.  Monitoring of 
projects has a positive influence on the success of projects.  
Table 4.7.4 revealed that the relationship between Project 
Monitoring and Project Success of Wellspring Foundation using 
Pearson whereby the respondents N is 140 and the significant 
level is 0.01, the results indicate that independent variables have 
positive high correlation to dependent variables equal to .960** 

and the p-value is .000 which is less than 0.01. When p-value is 
less than significant level, therefore researchers conclude that 
variables are correlated and null hypothesis is rejected and 
remains with alternative hypothesis. This means that there is a 
significant relationship between Project Monitoring and Project 
Success of Wellspring Foundation. In conclusion project 
monitoring contributes to positive project success of Wellspring 
foundation. 
 
5.4 Recommendations 
       Given the outcome of the study that was conducted at 
Wellspring Foundation, the following recommendations are put 
across; 
To the Sponsors of the project:  

i) Continuously involve the project managers to consult 
with others and to agree the detailed project meetings.  

ii) Continuously create measurable accountability at any 
time and to continuously assess the project in terms of 
interim valuations and analysis of financial statements.  

iii) There should be continuous assessment on the project 
managers to be held to account for issues that are 
outside the original scope of the project or beyond the 
project manager's control. 

 
To the Managers: 

i) Understand how well you manage 
meetings and key stakeholders (Teacher 
Trainers).  

ii) Encourage the M&E Team to use 
questionnaires to obtain feedback from site 
visits. 

iii) Prepare a list of unfinished items.  Identify 
who will complete these after the project 
and circulate to any stakeholders involved 
in the project. 

iv) Encourage the M&E team to frequently 
hold meetings in project monitoring. 

v) Encourage the M&E team to continuously 
visit the sites in order to improve on 
project monitoring. 

To the M&E Team: 
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i) Have a clear project management monitoring and 
reviewing process – agreed by senior managers - the 
project sponsor and the project Board, to better the 
project. 

ii) Keep accurate records of your project not only for audit 
purposes but to ensure you have documents which 
enable you to monitor changes. 

iii) Use a Planned v. Actual form.  It is easy to create – it 
allows you to monitor how you are progressing with 
specific tasks – time and money. Link these forms into 
milestone reviews from what you viewed in the site 
visits. 

 
To the Beneficiaries: 

i) Continuously run training sessions for project 
beneficiaries – to help develop their role effectively.  

ii) Organize and run workshops for groups (beneficiaries) 
in project – ensuring projects get off to a really effective 
start. 

 
5.5 Recommendations for Further Research 
       Wellspring Foundation was well monitored which led to 
project success. Therefore, a study should be conducted to 
establish if leadership has an effect on project monitoring 
projects in educational non- governmental projects in Rwanda. 
This will help prevent future occurrences of project failures.   
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Abstract- Find out nth order root of any real number by division method                  

        Using nth order root method calculation of cubic, 4th, 5th order root using value of nCr. 

& also deduce expansion of (1+f(x))^1/n where f(x)is an algebraic function .There are three main step in this method named PRE 

STEP,RAM STEP ,SHYAM STEP. For finding calculation of nth order root PRE STEP used only time and remain two step are 

calculated as per requirement in cycle e.g.  

PRE STEP –RAM STEP –SHYAM STEP –RAM STEP –SHYAM STEP……………..as per requirement 

 

I. INTRODUCTION 

ere I am going to present a much simpler and understandable technique for  Finding nth order root (cubic root, 4th, 5th order root) 

of a number which can easily be used to make the students understand the concept at primary level also. 

       The concept does not use any advanced mathematics concept like calculus, etc. (for cubic, 4th  ,5th order root) which is most popular 

used method for this purpose. 

       Finding cubic root of a number  has always been a fascination for me as I was told by teacher that there is no perfect way to find 

cubic root .There are methods like prime factor method (only acceptable for whole cube number)  calculus(needs higher &advanced 

mathematics)etc. 

       The proposed “K. K. METHOD” for finding nth order root (especially for cube root 

 4th order root, 5th order root) not only overcomes these demerits but also is very easy to understand & solve.   And because of the 

limitations of the number available for this purpose, I have always been trying to develop one. 

 

II. METHODOLOGY 

       Here I am describing method for calculating nth order root of any number  

  GENERAL STEP OF CALCULATION OF nth ORDER ROOT:-STEP.1) Make pair of n digit if you want to calculate nth order root 

…CASE 1)..If number is left to decimal then make right to left  

 Case.2)..If number is right to decimal then left to right ….. 

   As we make pair of 2 digit in calculation of square root   e.g. 

   For square root  2453831455.0015275754 

   For cubic root      42527893412.012345600   

   For 4th                     12435786352123.12345680 

   For 5th124253678963123.4563758600      and so on  

 

STEP .2) There are two main step named here 1st one is “RAM “& 2ND one is “SHYAM”             eg.   p.5)                                               1154 

     PRE STEP      1                 1536800264              1= 1^2 

                              2                 1                                     2=2×1 

                              3                 0536               

 1.  RAM                   1                331                            331=331×1 

 STEP                     3                  205800                    3=3×1×1 

 331                189875                     189875=37975×5 

2.  SHYAM              2                  15925264               2=2×1 

H 
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 STEP                    3                     15925264               3=3×1, 15925264=3981316×4 

                             363                        0 

                                     25                                               25=5^2 

         1                    165                                                  165=3×11×5 

                             37975         

                                     50                                                50=25×2 

             2                 165                                                  165=165×1 

                             39675 

                                          16                                           16=4^2 

                                  1380                                             1380=3×115×4 

                              3981316 

 

STEP.3) you have to fill up n-1 place when you are in “STEP RAM” which is very understandable    

       By an Intermediate educated student.   As I describe we have to fill up n-1 place row wise   

       That are right of “PRE STEP (actually it is combination of RAM&SHYAM STEP) needs some Information factorial if we are 

interest more than 5 th order root … 

       Here I am describing the rule- 

      1.  1ST row is (next quotient) n-1; from right to n-1 place right to left (same for next). 

      2. 2nd row is   nCn-1×1st quotient (initial to final if more than two step are already done) ×(2nd quotient )n-2;   from right to n-2 place  

      3. 3rd row nCn-2×1st quotient2× (initial to final if more than two step are already done) ×2nd 

           Quotient n-3  …hence so on up to n-1 row wise place ………last one is nC2×1st quotientn-2(initial to final)×2nd quotient(next)  

 

        After it add all of them with column wise .see above example. 

   STEP.4) Now in “SHYAM STEP” 1.it start with (n-1) × value of RAM STEP & write down it from unity        

                 Of RAM STEP. 

                  2. (n-2) ×value of 2nd row from 10th place  

                  3. (n-3) ×value of rd row from 100 th place. Hence so on up to n-1 term  

          After it add them and guess what the next quotient is & repeat “RAM STEP “again 

         And so on repeat these two step …  

Here many example is given of cubic root, 4th root 5th root &also method for cubic root, 4th order, and 5th order root.  

 

 

Value of nCr for square root -1st row = 1 

                        For cubic   root 1st row =1;2nd row=3                                                                 cofficient of  

                        For 4th root         1st row=1 ;2nd row=4;3rd =6                                                      RAM STEP 

                        For 5th root         1st row =1;2nd row=5;3rd =10;4th row=10 

 

METHODOLOGY:- Method for calculating cubic root. 

STEP.1)   Make pair of 3 digit ---CASE 1.  Right to left if number is left of decimal            

Case 2.Left to right if it is right to decimal 

                           12432578635412.012453680000002 

 

 STEP.2) Whatever is quotient we have to put square of quotient at the place of divisor.eg    if quotient is  8 then put  8^2=64 

 

STEP 3) after it, you have to put below the dividend eg 8×64=512& subtract it and put net three digit. 

       p.1)           8                                                                                p.2)                     12 

64      512                                     8^2=64  1              1728            1^2=1 

                          512                                     64×8      2               1                  1×2=2 

                           0                                               3               0728         

                   4             728             2^2=4 ,364×2 

6               000          3×2×1=6 

 364  

 

 

 STEP 4) Now you have to add doble of divisor in the divisor eg. 1+2=3 

 

STEP 5) Since it is a method of cubic root you have to fill up two place after divisor+2×divisor .see eg .2   1st place is square of of next 

quotient eg .4=2^2& 2nd one is 3×1st quotient (initial to last one is called 1st one)×2nd one (that is presently quotient by which we want 

to divide)  
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    1st one is started 2 place right to divisor+divisor×2 

   2nd one is started 1 place right in next line, after it add all of them column wise. 

 

STEP.6) Now after addition multiplied it with 2nd quotient and put below in dividend.( see eg.2,3 

                And subtract it and put next three digit. 

 

STEP.7)  Now again put 2× square of 2nd quotient from place of unity and next line          below the present divisor 3×1st quotient (initial 

to last one is called 1st one )×2nd   after one place of unity  

i.e 10th place. 

 

STEP8) Now again start division with quotient .put square of quotient 2place right of sum after step seven ;3×1st quotient (initial to final 

–now there is two digit see eg p.5)×2nd quotient one place right to sum of  divisor after step 7 and sum up all of them column wise. 

  After it multiplied by quotient and put to dividend & subtract it, put next three digit to divison. 

At the place of divisor if all digit in dividend is over then calculation of cubic root is finished 

If not then repeat step 7&8 …… see more example … 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      551 

ISSN 2250-3153   

www.ijsrp.org 

 
 

 
 

 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      552 

ISSN 2250-3153   

www.ijsrp.org 

 
 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      553 

ISSN 2250-3153   

www.ijsrp.org 

 

 

 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      554 

ISSN 2250-3153   

www.ijsrp.org 

 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      555 

ISSN 2250-3153   

www.ijsrp.org 

 

 
 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      556 

ISSN 2250-3153   

www.ijsrp.org 

 

DEDUCTION OF (1+F(X)) 1/n USING THIS THEOREM: 

 

 

 Expansion of (1+x) 1/2 

 

 

    1+x/2-x2/8+x3/16-5x4/128……………………………………. 

            1                                    1+x 

            1                            2      1 

       2+x/2                       0     x 

            X/2                                        x+x2/4 

        2+x -x2/8     -x2/4 

             -x2/8      -x2/4-x3/8+x4/64 

        2+x-x2/4+x3/16   x3/8-x4/64 

  X3/16   x3/8+x4/16-x5/64+x6/256 

        2+x-x2/4+x3/8- 5x4/128                 -5x4/64-x5/64+x6/256 

                                       -5x4/128                    -5x4/64-5x5/128+5x6/512-5x7/1024+25x8/16384 

 
 Expansion of (1+x) 1/3 

 

                                            1+x/3-x2/9+5x3/81-10x4/243……….. 

 

  1                                      3 1+x 

  2        1    

3+(x2/9+x)                       x 

   2x2 /9+x                                  x+x2/3+x3/27 

3+2x+x2/3+x4/81-x2/3                                     -x2/3-x3/27 

                   2x4/81-x2/3     -x2/3-2x3/9-x6/729 

3+2x-x2/3+x4/27+25x6/6561-5x3/27        5x3/27+x6/729 

                               50 x6/6561-5x3/27               5x3/27+10x4/81-5x5/243-25x6/2187+5x7/2187+125x9….. 

3+2x……….     -10x4/81…………. 

 

 

 

 
 Expansion of (1+x+x2)1/2 

 

 

   1+x/2+3x2/8-3x3/16+3/128x4…………………… 

 

 1           2   1+x+x2 

              1  1 

      2+x/2                x+x2 

x/2     x+x2/4 

      2+x+3x2/8         3x2/4 

 3x2/8                3x2/4+3x3/8+9x4/64 

      2+x+3x2/4-3x3/16     -3x3/8-9x4/64 

 -3x3/16                  -3x3/8-3x4/16-9x5/64+9x6/256 

      2+x+3x2/4-3x3/8       3x4/64+9x5/64-9x6/256 

 
 Expansion of  (1+x)1/n 

 

 

   1+x/n-nc2(x/n)2/n+(2*nc2
2*(x/n)3*1/n-nc3(x/n)3)/n………………… 

              1                      1+x              

      (n-1)1                   1 

n+nc2x/n+nc3(x/n)2........+ncn(x/n)n-1  x 
nc2x/n+2nc3(x/n)2+……….(n-1)ncn(x/n)n-1                    x+nc2(x/n)2……………….. 
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       n+2 nc2x/n………………………..                  - nc2(x/n)2………………………….      

    

III. CONCLUSION 

       Now by this method you can find nth order (especially Cubic) root of any number easily. I think that this method is added in primary 

level education syllabus to study. 

 

FUTURE SCOPE OF THE WORK:-I will try to make it more easy & understandable. 
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Abstract- Porter’s Five Forces model is a powerful management 
tool for analyzing the current industry profitability and 
attractiveness by using the outside perspective. The general 
objective of this study was to establish the influence of Porter’s 
five models on the performance of telecommunication companies 
in Kenya. The study was guided by the following specific 
research objectives: to establish the influence of new entrants on 
the performance of telecommunication companies in Kenya; to 
determine how substitute products affect performance of 
telecommunication companies in Kenya; to establish the effect of 
bargaining power of suppliers on performance of 
telecommunication companies in Kenya and; to establish the 
effect of industry rivalry on the performance of 
telecommunication companies in Kenya. The population of study 
comprised of selected telecommunications companies operating 
in Kenya during the study period. The study used both primary 
and secondary data. The study used structured questionnaires so 
as to be able to collect the primary data. These questionnaires 
were pilot tested before they were fully disbursed to the 
respondents. Secondary data in this analysis covered a period of 
6 years from 2010 to 2015. The results were presented in Figures 
and Tables. Out the 84 respondents targeted, 77 of them 
responded. This gave an average return rate of 92%. This was 
deemed sufficient for analysis. The findings show that there was 
no much of threat of new entrants in the telecommunications 
sector in Kenya. The fact that the sector was profitable did not 
mean automatic attraction of firms to it. The study went on to 
show that the threat of substitute products faced firms in the 
telecommunications sector was not much. It is apparent that 
although internet based communication services were present; 
they did not have enough subscribers and did not pose enough 
threat of substitution to the three telecommunications companies. 
In addition, the findings show that bargaining power of suppliers 
was not a very strong determinant of the performance of 
operators. In this regard, the findings obtained show that the 
suppliers in the telecommunications industry do not have high 
bargaining power. Industry rivalry was a strong factor affecting 
the performance of telecommunication firms. Such competition 
was however strong among suppliers themselves and did not 
seem to affect the performance of firms considerably. However, 
since entry to the industry was not easy, Industry rivalry among 
operators was high since it was not easy for customers to go for 

substitute products in the market. Performance in the 
telecommunications sectors was moderate. This could be due to 
the fact that performance in the three firms was not uniform-with 
Safaricom Limited having the best performance. Industry rivalry 
often made firms not achieve their goals and objectives. 
However, the firms were still able to make profit and perform 
well. They were also able to make high quality and quantity of 
products irrespective of Porters five forces in the 
telecommunications industry. It is recommended that since 
changes emanating from new entrants in the market could 
influence the power of suppliers, companies had to have 
mechanisms of responding to such changes so as to remain in 
business and since subscribers were the same and making gains 
in the market could only be achieved if competitors lost their grip 
on some of their customers; firms had to use all available 
strategies so as to retain competitive edge and deal with any 
threat from Porter five forces. The researcher recommends a 
study on the effect of Porter’s five forces model strategy on 
singular aspects of the organizational performance such as 
financial, human resource productivity among others. In addition, 
a study could be undertaken on the effect of customer lock-in on 
operation of Porter’s five forces model in the 
telecommunications model. 
 
Index Terms- Strategy, Competitive edge, Business Rivalry 
 

I. INTRODUCTION 
s noted by Mintel (2012) telecommunications industry is 
regarded as one of the most important and fastest growing 

industries globally, influencing daily the lives of millions of 
people. The penetration rate of telecommunications services has 
increased steadily over the past five years and there were 83.2 
million mobile phone subscribers in the UK in 2011. The author 
further observes that revenues for mobile phone subscriptions 
will reach £20.3 billion in 2016 in the UK alone. 
       Africa as a continent is one of those places where mobile 
telecommunication is still at its growing stage. There are growing 
opportunities in the industry which can be evidenced by the 
amount of Foreign Direct Investments (FDI) of some 
international companies into the continent (Mintel, 2012). Each 

A  
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year myriads of such investors come to the African continent in 
pursuit of new markets and cheap environments to set up 
businesses. 
       According to Porter’s Five Forces model, he developed a 
framework that facilitates the analysis of an industry by 
identifying five key groups of forces that can affect competition. 
He identified them as customers, suppliers, substitutes and 
potential entrants who are able to affect the performance of a 
firm. In addition to the external environment scanning tools such 
as Strengths, Weaknesses, Opportunities and Threats (SWOT) 
analysis and Political, Economic, Social, Technological, 
Environmental and Legal (PESTEL) analysis and calculate its 
dealing with competition, how to retain or increase a company’s 
market share among others. This demands accurate competitive 
analysis in the face of competition which also adversely affects 
the application and continued use of the five forces in Kenya. 
Internationally, the use of Porter’s Five Forces model involves a 
continuous process of environmental evaluation and monitoring 
in addition to obtaining competitive intelligence on present and 
potential rival. According to Aosa (2009) this is the reason many 
telecommunication firms use scenario planning to anticipate and 
respond to unstable and disruptive environmental changes. 
       Although many scholars and practitioners at both the 
international and local levels still highly value and use Porter’s 
Five forces model, there has been a high level of debate on the 
application of this model to the complex contemporary industry 
environment with rapid changes and technological advancement. 
Some scholars argue that the advance of internet has done much 
in changing the industry environment and thus challenging the 
five forces model. They argue that before the advent of the 
internet, every industry consisted of a physical part and an 
informational set and the informational set was difficult to handle 
and access. This makes them to further point that Porter’s 
argument that in as much as the five underlying forces of 
competition determine the industry attractiveness, it has also 
been challenged by its failure to explain the expansion of the 
distance learning industry (Chen, et. al., 2011). 
       A study conducted in 1980s indicated that only a few of the 
influences Porter flagged had strong empirical support. They 
argued that despite the fact that the “five forces” framework 
focuses on business concerns rather than public policy, it also 
emphasizes extended competition for value rather than just 
competition among existing business rivals, and with the ease of 
its application inspired numerous companies as well as business 
schools to adopt its use (Monbiot, 2011). These factors of the 
static nature of the five forces model, innovation, and lack of 
complements impacted on the application of the five forces 
model to the telecommunication industry. This industry which is 
regulated by the communication authority of Kenya is one of the 
profitable and fastest growing industries with increase in the 
number of both local and international financial players. 
Continentally, scholars have admitted the critical role of Porter’s 
five forces model in Botswana. Rivalry from already established 
firms, threat of new entrants, threat of substitute products, 
bargaining power of buyers and sellers are indomitable forces 
within the African continent and the world in general that any 
business cannot afford to ignore them (Monbiot, 2011). 
 

       In Kenya, some scholars have highly praised the model as 
applicable to highly competitive environments while adding 
other forces such as technology, complementary and other 
PESTEL factors to the model (Aosa, 2009). This confirms the 
position of different scholars but falls short of clarifying whether 
the model is applicable or not to the Kenyan telecommunication 
industry. He argues that the mere coming up with more forces 
that can be added to the model is a development in itself, but this 
does not render the five forces stated by Porter to be redundant or 
irrelevant. 
  
Statement of the Problem 
       As noted by Chen operators need to strengthen and reshape 
their marketing strategies in order to survive and gain market 
share. Consequently, the authors observed that political anxieties, 
com, et al., (2011) it is clear that telecommunications markets are 
becoming more competitive and mobile petition from new 
entrants, social reforms, technological advancements and, build 
their online presence and develop multi-channel strategies that 
will attract new globalization are some of the challenges that 
have greatly affected the growth of this sector. This means that 
mobile operators need to use various online channels to promote 
their services customers (Chen, et al., 2011). It is thus very 
important for a company to establish a competitive advantage 
which is sustainable, meaning it is not easily eroded by 
environmental changes or imitated by existing and potential 
competitors, a continuous process of environmental scanning and 
monitoring as well as obtaining competitive intelligence on 
present and potential rivals. This is why many companies  
       The use of Porter’s Five Forces model involves use scenario 
planning to anticipate and respond to volatile and disruptive 
environmental changes. Strategic management identifies the 
general environment and the competitive environment (Aosa, 
2009). Although many scholars and practitioners at both the 
international and local levels still highly value and use Porter’s 
Five forces model, there has been a high level of debate on the 
application of this model to the complex contemporary industry 
environment with rapid changes and technological advancement. 
Such debates have not been backed by studies in that direction.  
       In Kenya for example, some scholars have highly praised the 
model as applicable to highly competitive environments while 
adding other forces such as technology, complementary and 
other PESTEL factors to the model (Aosa, 2009). Maina (2001) 
carried out a research on perceived service quality and she found 
out that there is a significant difference between the customer 
expectations and the management’s perception in this industry. 
Towet (2002) conducted a study on perceived risks on the use of 
the mobile phone and found some of the perceived risks by the 
users as financial and social risks. Muturi (2004) conducted a 
survey on the factors that determine customer loyalty to mobile 
service providers and found out that such factors include quality 
of customer service, reliability of the services, affordability of 
services and products. As the market matures, customers become 
more experienced and demanding. The penetration of mobile 
phones in the country has been explosive; with Kenya among the 
major global markets for mobile subscriptions in East Africa 
with penetration rates of more than 80%. 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      560 
ISSN 2250-3153   

www.ijsrp.org 

       The above studies have addressed various topics in this 
industry and in regard to strategy but none had done the adoption 
of Porters Five by telecommunication companies in Kenya to 
gain competitive advantage, mainly the key players: Safaricom 
Limited, Airtel Kenya and Orange. This means that there is 
scarcity of literature on the subject under investigation in the 
Kenyan context. Furthermore most of the previous studies 
undertaken on this subject use secondary data; this means that 
they did not describe the situation as it is in the Kenyan 
telecommunication sector. This necessitates studies such as this 
current one. Therefore, this study was to establish the influence 
of Porters Five model strategy on the performance of 
telecommunication companies in Kenya. 

 
General Objective 
       The general objective of the study was to establish the 
influence of Porter’s five models strategy on the performance of 
telecommunication companies in Kenya. 
  
Specific Objectives  
The specific objectives of the study were: 
i. To establish the influence of new entrants on the 

performance of telecommunication companies in Kenya. 
ii. To establish the effect of industry rivalry on the performance 

of telecommunication companies in Kenya. 
 

 
Conceptual Framework 
             
          Independent Variables                                                                             Dependent Variable  
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

II. RESEARCH METHODOLOGY 
       This chapter presents the methodology of the study. It 
outlines how the study was carried out. The chapter presents the 
research design, the population, sample and sampling technique, 
data collection method and instruments and data analysis.   
       The study adopted a descriptive research design. The choice 
of the descriptive survey research design was made based on the 
fact that in the study, the research was interested on the state of 
affairs already existing in the field and no variable would be 
manipulated. A descriptive study attempts to describe or define a 
subject, often by creating a profile of a group of problems, 
people, or events, through the collection of data and tabulation of 
the frequencies on research variables or their interaction as 

indicated by Cooper and Schindler (2003). Descriptive research 
portrays an accurate profile of persons, events, or situations 
(Kothari, 2000). 
       Cooper and Schindler (2003) define target population as the 
entire group that is of interest to the researcher. The population 
of the study was selected telecommunication companies in 
Kenya (CCK, 2015). The study focused on 3 companies 
providing mobile telephone technology. These include 
Safaricom, Airtel and Orange. It targets the top level managers 
and middle level managers of three companies as at July 2016. 
These were managers from the planning, administration, finance, 
marketing, human resources, operations and Information 
Technology departments. A total of 84 employees (4 per 
department) from 7 departments in the 3 companies were 
targeted. These companies were targeted because they are the 

 Figure 1: Conceptual framework 
 

Performance of 
Telecommunication 
Companies in Kenya   
• Return on assets 
• Return on equity 

Industry Rivalry  
• Industry concentration 
• Existing Barriers 

Threat of new entrants 
• Barriers of entry 
• Access to inputs 
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main telecommunications companies in Kenya. The fourth 
company, Equitel, rides on the Airtel mobile telephone platform 
and is yet to pick up. It was deemed that these 3 companies 
adequately represented the telecommunications sector. 
       Copper and Shiner, (2003), defines sampling technique as a 
selection approach of a few items, ( a sample), from a bigger 
group, (population), to become the basis for estimating or 
predicting the prevalence of an unknown piece of information, 
situation or outcome regarding a bigger group.  A sample is a 
subgroup of the population that the researcher is interested in, 
(Kumar, 2005).  Mugenda and Mugenda, (2003), in addition say 
that sampling can broadly be classified into probability and non-
probability sampling 
       Sampling is the procedure a researcher uses to gather people, 
or things to study. It is a process of selecting a number of 
individuals or objects from a population such that the selected 
group contains elements representative of the characteristics 
found in the entire group (Orodho & Kombo, 2002). The 
sampling frame for this study consist of employees from 
planning, administration, finance, marketing, human resources, 
operations and Information Technology departments of the three 

companies. In this regard, 4 employees from each of the 7 
departments in the 3 companies were targeted. Hence a total of 
84 employees. 
       The study adopted proportionate stratified sampling to obtain 
the study sample. In stratified proportionate sampling, the 
population is sub-divided into homogenous groups. The 
advantage of this sampling method is that it ensures that units 
from each main group were included for the purposes of making 
it a reliable representation as posited by Jankowicz (2005). In the 
case of this study, the target population was divided into the 
following 7 strata:  planning, administration, finance, marketing, 
human resources, operations and, Information Technology 
departments of the 3 companies. From these strata a sample of 84 
respondents was obtained using the formula presented below. 
       The study used the simplified formula to calculate sample 
size that is the one designed by Yamane (1967) and advanced by 
Cooper and Schindler (2003). The formula employed is: n=N/ 
(1+N (e) 2, where: n = sample size, N = population size and e 
=the level of precision (0.05)). The sample size is shown in Table 
1. 
 

 
 

Table 1: Sample Size 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       The study used primary and secondary data, this is because 
the telecommunication companies are required to submit their 
reports with CCK and other disclosures are in their websites. The 
balance sheet and income statements provided the financial 
performance measures for the period. Any other relevant notes to 
the financial statements for the period were considered. 
       The questionnaire was an ideal instrument for primary data 
collection, the structure of the questionnaire made analysis and 
interpretation of data easy and fast. Besides, the respondents 
were given time to fill in the questionnaire, hence provided in 
depth information. Both primary and secondary data was 
collected. Primary data was collected directly from the 
respondents in the population of the study. The key respondents 
were the senior management team including the Managing 
Director, Finance Manager and Marketing Manager, with the 
Human Resources Manager as the contact person. Sources of 

secondary data included the firm’s intranet, journals, daily 
reports or papers, brochures, policy documents and other 
documents that were available in the registries which provided 
valuable information to the study. 
       A questionnaire was used to gather the information from the 
respondents. The questionnaire had sections on the general 
organizational demographics as well as specific information 
related to the research questions. The structure of the 
questionnaire made analysis and interpretation of data easy and 
fast. Besides, the respondents was given time to fill in the 
questionnaire, hence provided in depth information. The 
questionnaire was sent to diverse groups of respondents with 
different backgrounds in job positions, duties and experience. 
Hence, its structured approach facilitated the collection of only 
relevant information from the respondents. 
 

Department Population Sample (n=N/ 
(1+N (e)2 ) 

Planning 12 12 

Administration 12 12 

Finance 12 12 

Marketing 12 12 

Human Resources 12 12 

Operations 12 12 

Information 
Technology 

12 12 

Total 84 84 
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       The questionnaire was tested to ascertain validity and 
reliability a total of 9 respondent managers was reached for 
comprehension, logic and relevance. This was informed by 
Kasomo (2007) who elicits that 10 percent of the target 
population is sufficient for pre-testing of questionnaires in 
descriptive studies. Respondents in the pre-test were drawn from 
Safaricom, Airtel and Orange. The Managers used in the pilot 
testing were excluded in the final sample of the research. 
Zikmund et al. (2009) recommended that the questionnaire pre-
tests should be done by the researcher personally in order to 
observe the respondents reactions and attitudes. All aspects of the 
questionnaire were pre-tested including question content, 
wording, sequence, form and layout, question difficulty and 
instructions. The feedback obtained was used to revise the 
questionnaire before administering it to the study respondents. 
       Validity of the instrument was measured by testing the 
questionnaire using data from a pilot study. The purpose of the 
pilot test was to refine the questionnaire so that respondents 
would have no problems in answering the questions and there 
would be no problems in recording the data. It would enable one 
to obtain assessment of the validity of the data that would be 
collected (Saunders, Lewis & Thornhill, 2007). The 
questionnaire was also subjected to a review by a group of 
experts.  
       Internal validity which is the ability of a research instrument 
to measure what it is purported to measure consists of various 
forms: Content validity (also known as face validity) is the extent 
to which the instrument provides adequate coverage of the 
investigative questions guiding the study. If the instrument 
contains a representative sample of the universe of subject matter 
of interest, then content validity is good. Criterion-related 
validity reflects the success of measures used for prediction or 
estimation. One may want to predict an outcome or estimate the 
existence of a current behavior or time perspective. Construct 
validity considers both the theory and the measuring instrument 
being used. The way variables are operationally defined should 
correspond with an empirically grounded theory (Cooper and 
Schindler 2008). 
       Cronbach’s alpha was calculated to test for reliability. The 
Alpha can take any value from zero (no internal consistency) to 
one (complete internal consistency) where 0.7 will be the 
acceptable limit. George and Mallery (2003) provide the 
following rules of thumb: >0.9 -Excellent, >0.8 - Good, >0.7 - 
Acceptable, >0.6 - Questionable, >0.5 - Poor and <0.5 - 
Unacceptable. 
       This involves interpretation of collected data from 
respondents. Data was analyzed using descriptive methods. This 
involved compiling and analyzing data using MS Excel and 

SPSS statistical package and presentation of the data using 
tables. As soon as data collection was finalized, the 
questionnaires were checked for completeness and the data 
compiled, edited and coded before data input. Thereafter, data 
was classified and checked against reviewed literature to 
determine its validity and reliability. The data was then coded 
and edited for completeness using SPSS statistical package. 
Descriptive statistics in the form of percentages, means and 
measures of dispersion was used to describe, organize and 
present quantitative data for ease in data interpretation. This 
involved the use of tables. A range of inferential statistical tests 
were also used. The data collected was run through a regression 
model so as to clearly bring out the effects of change in Porter’s 
five models strategy on performance of the telecommunication 
companies. The results obtained from the models were presented 
in tables to aid in the analysis and ease with which the inferential 
statistics were drawn.  
 
       The under-mentioned model was used: Y = β0 + β1X1 + 
β2X2 + β3X3 + β4X4 +ε  
 
Where: Y = Organizational performance  
β0 = Constant Term; β1, β2, β3 and β4 = Beta coefficients; 
X1= Threats of new entrants 
X2= Rivalry and competition  
X3= Bargaining power of suppliers 
X4= Threats of substitutes  
 ε = Error term  
 
       Quantitative data was presented by the use of graphs, 
frequency distribution tables.  These are clear, easy to compute, 
understand and interpret the findings, (Saunders, 2007).  The 
tables also provide attractive display for easier understanding and 
communication, (Kumar, 2005).  Descriptive statistics in the 
form of percentages, means and measures of dispersion was used 
to describe, organize and present quantitative data for ease of 
data presentation. In addition, graphic representation often makes 
it easier to see the pertinent features of a set of data, (Minium, 
2008). A range of inferential statistical measures was also used.  
 

III. RESEARCH FINDINGS AND DISCUSSION 
Response Rate 
       Out the 84 respondents targeted, 77 of them responded. This 
gave an average return rate of 92%. This was deemed sufficient 
for analysis. The return rate is represented in Table 2. 
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Table 2:  Return Rate 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Descriptive Statistics 
       The following sections present the findings of the study. 
This is done in line with the variables of the study. To this end, 
descriptive statistics (weighted mean) derived from a number of 
statements concerning the threat of new entrants; threat of 
substitute products; bargaining power of suppliers; Industry 
rivalry and performance are presented. The relevance of the 
findings obtained to this study is drawn.  
 
New Entrants 

       The 
study sought to examine the effect of new entrants on 
performance of telecommunication companies. To this the 
respondents were asked to indicate their level of agreement on 
eight statements regarding the effect of new entrants in the 
performance of a company The data was categorized into a scale 
of 1 to 5 (1-Not at all, 2-to a little extent, 3- to a moderate extent, 
4-to a great extent, 5-to a very high extent). The closer the mean 
is to five, the higher the agreeability. Table 3 shows the findings 
obtained. 

 
Table 3:  Effect of New Entrants 

Department Sample Responded Response Rate (%) 
Planning 12 11 92 
Administration 12 11 92 
Finance 12 12 100 
Marketing 12 10 83 
Human Resources 12 11 92 
Operations 12 12 100 
Information Technology 12 10 83 

Total 84 77 92 

  Rating       
Attribute 1 2 3 4 5 

T
ot

al
 

W
ei

gh
te

d 
M

ea
n 

St
d.

 D
ev

 

a) There are threats of new entrants posed 
by new competitors in my company 33 25 11 4 4 77 2 13.05 

b) My company attracts more competitors 
since the sector is profitable and 
competitors like to have a slice of the 
profits.  

19 21 4 22 11 77 3 7.70 

c) More competition in the industry has led 
to increased production levels and has 
shaped the competitive structure of an 
industry.  

0 1 3 31 42 77 4 19.68 

d) We are able to outdo our competitors 
since we already dominate the market and 
have built strong relationships of trust and 
loyalty with our customers 

41 1 0 2 33 77 3 19.93 

e) The threat of new entrants as influences 
the ability of my company to achieve 
profitability and better its performance 
levels  

1 4 2 32 38 77 4 18.05 

f) New competitors are highly likely to be 
attracted to the profits of the our industry 
as they can enter the industry with 
relative ease  

34 23 13 4 3 77 2 13.16 
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        The findings obtained as shown in Table 4.3 show that there 
was no much of such threat (agreement to a little extent, 
weighted mean of 2). This shows that there was no much threat 
of new entrants in the market. In the second statement, the 
research sought to find out if the company attracted more 
competitors since the sector was profitable and competitors liked 
to have a slice of the profits. To this the respondents agreed to a 
moderate extent (weighted mean of 3). This shows that 
profitability of the telecommunications sector did not mean 
automatic attraction of firms to it. This could be as a result of 
entry barriers as pointed out by Porter (1985). As such, a firm 
that seeks to enter the telecommunications sector has to have 
enough financial resources to do so. 
        The respondents went on to agree to a great extent 
(weighted mean of 4) that more competition in the industry had 
led to increased production levels and had shaped the 
competitive structure of an industry.  This means that firms in the 
sector were highly sensitive to competition in the sector. This 
agrees with Mintel (2012) who points out that if competition is 
high operators try to differentiate their services in order to 
outperform their rivals. These findings show that firms were 
always on the lookout to ensure that they remained competitive. 
        The respondents only agreed to a moderate extent (weighted 
mean of 3) that they were able to outdo the competitors since 
they already dominate the market and have built strong 
relationships of trust and loyalty with their customers. These 
findings show that most of the companies do not dominate their 
market segment. This is due to Safaricom’s dominant position in 
the market. These findings emphasize the opinion of Porters 
(1985) that a firm in the market is influenced by different 
economic and technical factors.  For a firm to be able to 
dominate the market, it has to content with issues related to 
economies of scale, switching costs, capital requirements, 
distribution channels and other factors. Safaricom already has the 
dominant edge. This then explains this response. 
        Furthermore, the respondents agreed to a great extent 
(Weighted Mean of 4) that the threat of new entrants had 
influenced the ability of their company to achieve profitability 
and better its performance levels. This collaborates the findings 
of Faesch (2011) that the threat of new entrants as the model 
created by Porter depicts, also influences the ability of firms 
existing in the industry to achieve profitability and better their 
performance levels. It can thus be deduced that firms were aware 
that new entrants would challenge their profitability. In this 
accord, they endeavored to work harder in the wake of 
possibilities for new entrants and affected their profitability. 
 

        It was also established (weighted mean of 2) that new 
competitors were not likely to be attracted to the profits of their 
industry as they could enter the industry with relative ease. This 
is disparity with Dutton and Grant (2011) who opined that a high 
threat of entry means new competitors are highly likely to be 
attracted to the profits of the industry since they can enter the 
industry with relative ease. The findings obtained are evidence 
that it was not easy for new entrants to enter the 
telecommunications sector. This is most likely as a result of the 
huge entry costs as pointed out by Porter (1985). In this regard, 
the profitability of the sector was not enough to attract new 
entrants, the huge entry costs were deterrents to new competitors. 
        Furthermore, the respondents point out to a little extent 
(Weighted Mean of 2) that since new competitors could easily 
make entry into the industry, market share could decrease any 
time and this affects their profitability. This again could be 
attributable to market entry costs. As such, businesses did not see 
new entrants as been able to slice off profits in the market. 
        Lastly, the findings show that new entrants push them to 
make changes to their existing product quality and price levels 
(agreement to a high extent, weighted mean of 4). These findings 
agree with Dutton and Grant (2011) who opine that new entrants 
cause changes to existing product quality and/or price levels 
among firms already operating in a particular sector. These 
findings show that irrespective of the fact that it was not easy to 
enter the telecommunications sector, companies in the sector 
ensured that they had kept their products in high quality and 
price levels so as to survive the competition of any new entrants.  
 
Industry Rivalry 
        The study sought to find out the effect of Industry rivalry on 
the performance of telecommunication companies. A number of 
statements were presented to the respondents.  The findings 
obtained were presented in Table 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

g) Since new competitors can easily make 
entry into the industry, market share can 
decrease any time and this affects our 
profitability  

35 33 3 1 5 77 2 17.05 

h) New entrants push us to make changes to 
our existing product quality and price 
levels. 

3 4 6 27 37 77 4 15.60 

Average Scores 21 14 5 15 22 77 3 6.56 
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Table 4: Industry Rivalry 
 

Attribute Rating    

 1 2 3 4 5 

T
ot

al
 

W
ei

gh
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d 
M
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n 

St
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 D
ev

 

a) Since entry to our industry is easy, 
competition and rivalry is high since it 
is not easy for customers to go for 
substitute products in the market  

34 31 4 4 4 77 2 15.65 

b) Industry rivalry in our industry 
depends on factors such as 
differentiation between the products 
in the market, brand loyalty by the 
buyers and price comparisons by the 
media  

3 4 3 32 35 77 4 16.56 

c) Industry rivalry is high in our sector 
since it is costly to leave the industry 
so firms fight to just stay in (exit 
barriers) 

0 0 0 35 42 77 5 21.23 

d) There are low market growth in the 
telecommunication industry and the 
growth of a particular company is 
possible only at the expense of a 
competitor 

0 0 1 11 65 77 5 28.11 

e) There are high strategic stakes tied up 
in capital equipment, research or 
marketing and capacity can only be 
increased by large amounts, in this 
case we apply watertight strategies so 
as to retain our share of the market  

0 0 0 3 74 77 5 32.78 

f) Our industry is a highly competitive 
business environment and this has 
resulted in competitiveness in prices, 
profitability and performance of firms 
in the industry 

0 0 0 4 73 77 5 32.25 

g) Due to competition we have better 
customer segmentation and this means 
that our companies can target 
customers better and provide them 
with services that fit their needs 

0 0 0 3 74 77 5 32.78 

h) When it comes to premium (top-level) 
customers such as corporate who use 
expensive products from us,  
competition is higher and we try to 
differentiate our services in order to 
outperform our rivals 

0 1 1 11 64 77 5 27.54 

Average Scores 5 5 1 13 54 77 4 21.94 
 
        As presented in Table 4, the respondents agreed a great 
extent to the statements provided to them (average weighted 
mean of 4). The respondents agreed a great extent (average 
weighted mean) to the statements provided to them. This shows 
that Industry rivalry was a strong factor affecting the 
performance of telecommunication firms. The respondents also 
opined (to a little extent) that since entry to the industry was 

easy, Industry rivalry was high since it was not easy for 
customers to go for substitute products in the market. This 
emanates from the fact that entry into the industry was not easy. 
This is in line with Porter (1985) who sees entry barriers as a 
challenge to market entry. 
        The respondents agreed to a high extent (weighted mean of 
4) that competition and rivalry in the industry depended on 
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factors such as differentiation between the products in the 
market, brand loyalty by the buyers and price comparisons by the 
media. This agrees fully with Mintel (2012) who was of the same 
opinion. It can thus be deduced that the products developed by 
the operators, brand royalty (such as support for MPESA) and, 
price regimes of such products influence competition.  
        The findings go on to show (agreement to a very great 
extent, weighted mean of 5) that Industry  rivalry was high in the 
sector since it was costly to leave the industry so firms fought to 
just stay in (exit barriers). This also stresses the findings of 
Mintel (2012) who also focused on this subject. This is true since 
the three companies in the telecommunications sectors invested 
heavily in sector and leaving would mean loss of millions of 
dollars in infrastructures and other resources. 
        Also in agreement with Mintel (2012), the findings make it 
clear that there was low market growth in the telecommunication 
industry and the growth of a particular company was possible 
only at the expense of a competitor (agreement to a very great 
extent, weighted mean of 5) and that; there the high strategic 
stakes tied up in capital equipment, research or marketing and 
capacity could only be increased by large amounts, in this case 
operators applied watertight strategies so as to retain their share 
of the market (agreement to a very great extent, weighted mean 
of 5). These findings are true since subscribers were the same 
and marking gains in the market could only be achieved if 
competitors lost their grip on some of their customers. In 
addition, it is evident that companies in the telecommunications 
sector had to have meticulous strategies so as to retain 
competitiveness in the market owing to the immense investments 
made in the market. 
        The findings also show that the industry was a highly 
competitive business environment and this had resulted in 
competitiveness in prices, profitability and performance of firms 
in the industry (agreement to a very great extent, weighed mean 
of 5). In support of the findings of Mintel (2012), this means that 
firms had to offer the best practical prices so as to remain 
relevant in the market. In addition, firms had to have good profit 
margins and performance so as to retain competitive edge. 
        Furthermore, and in agreement with Mintel (2012), the 
respondents agreed to a very great extent (weighted mean of 5) 
that due to competition they had better customer segmentation 
and this meant that their companies could target customers better 
and provide them with services that fit their needs. In this light, it 
can be deduced that customers choose their products carefully 
and once they chose the products of a company, they easily 
continued consuming such products. As such, companies had to 
plan well on how to improve on such products. 
        Lastly, the findings obtained show that when it came to 
premium (top-level) customers such as corporate who used 
expensive products from operators,  competition was higher and 
operators tried to differentiate their services in order to 
outperform their rivals (agreement to a very great extent, 
weighted mean of 5). This agrees with Mintel (2012) who was of 
the same opinion. This showed that firms tried to go for top 
notch customers so as to reap on the huge sales they made to 
such customers. As such firms endeavored to have services that 
meticulously fitted the needs of such customers so to outperform 
rivals.  
         

IV. CONCLUSION 
        There are a number of conclusions that can be made in 
relation to the influence of the porter’s five forces model on the 
performance of telecommunication companies in Kenya. To 
begin with it came out clearly that there was no much of threat of 
new entrants in the telecommunications sector in Kenya. The 
study went on to show that the threat of substitute products faced 
firms in the telecommunications sector was not much. This is 
attributable to the fact that some of the firms had much control 
over their clients and that switching was not an easy option. The 
bargaining power of suppliers was not a very strong determinant 
of the performance of operators. As such companies in the 
telecommunications sector have a lot of control over suppliers. 
This is show by the relationship (not significant) between 
bargaining power of suppliers and performance of 
telecommunication companies in the regression model adopted 
by this study.  
        Industry rivalry was a strong factor affecting the 
performance of telecommunication firms. Such competition was 
however strong among suppliers themselves and did not seem to 
affect the performance of firms considerably. This is shown by 
the relationship which was not significant between Industry 
rivalry and performance of firms in the telecommunications 
sector. However, since entry to the industry was not easy, 
Industry rivalry was high since it was not easy for customers to 
go for substitute products in the market. It was also evident that 
the three companies in the telecommunications sectors invested 
heavily in sector and leaving would mean loss of millions of 
dollars in infrastructures and other resources. As firms tried to 
remain in the market, they were forced to practice cut-throat 
competition; they had to have measures aimed at retaining 
competitive edge. 
 

V. RECOMMENDATIONS 
        In view of the findings obtained, the following 
recommendations are made. These recommendations are made in 
line with the study variables.  
 
Recommendations on New Entrants 
        Since the telecommunications sector was competitive firms 
had work hard to ensure that they could manage any sudden 
competition arising from new entrants since this could affect 
their profitability. Firms had to ensure that they kept their 
products in high quality and price levels so as to survive any 
competition emanating from any new entrants.  
 
Recommendations on Industry Rivalry 
        In order to be in a position to deal with Industry rivalry, it is 
vital for firms to have place good strategies aimed at maintaining 
competitiveness. In this regards, firms had to have highly flexible 
prices, water tight marketing strategies and, robust customer care 
among others. 
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Abstract- The purpose of the study was to examine the effects of 
marketing strategies on the performance of Equity Bank. The 
study adapted a descriptive research design which was 
exploratory in nature to obtain qualitative information. The target 
population was customers of two branches of Equity Bank 
Westlands, Nairobi County. For the study, a questionnaire was 
the preferred instrument for data collection and before the study 
was conducted, the questionnaire was pre-tested to gauge its 
validity and reliability. In addition, the data analysis with the 
help of SPSS illustrated the relationship between market 
strategies and performance of Equity bank. The findings revealed 
that marketing strategies considered in this study namely 
customer relationship management and customer satisfaction 
have a positive relationship with performance. Additionally, the 
relationship was significant at 95% confidence since p<0.05 for 
all the four marketing strategies implying that they are important 
factors affecting performance of Equity bank. When the 
relationship between each marketing strategy and performance 
was considered individually, customer relationship management 
had a strong positive correlation with performance followed by 
customer satisfaction. The study therefore recommends that the 
bank should bear in mind factors related to customer relationship 
management and customer satisfaction in order to attract more 
customers and increase retention levels. Perhaps, the bank should 
explore market driven strategies which seeks to address customer 
needs and use segmentation, targeting and positioning as 
opposed to mass marketing. 
 
Index Terms- Marketing Strategies, Performance, Customer 
relationship management 
 

I. INTRODUCTION 
he question of how foreign companies enter and adapt 
strategies to host country environments has been a popular 

area of research in international business. On the other hand there 
is a growing body of literature establishing that market 
orientation leads to better performance in organizations (Im & 
Workman, 2004). Marketing may be defined as a management 
process which identifies, anticipates and satisfies customer 
requirement profitably (Nwankwo, 2003). This definition implies 
that marketing is both a concept and a series of techniques. The 
concept places the customer in the forefront of corporate thinking 
while the techniques permit the concept to be successfully, 

economically and profitably implemented. The study adopts the 
definition of Nwankwo (2003) that sees marketing as placing the 
customer at the forefront of corporate thinking in that the main 
focus of the organization is on how best to attract customers to 
purchase their goods and services and at the same time satisfying 
existing ones making them remain loyal. To get a set of 
organizational goals and objectives, companies conceptualize, 
design, and implement various strategies (Akinyele, 2010). These 
strategies play an important role to maximize performance 
outcomes (Ul Hassan, Sharif & Mukhtar, 2013).These strategies 
can be corporate, business, or functional. Marketing strategies 
constitute one of the functional strategies amenable to application 
by contemporary companies in order to enhance performance 
(Akinyele, 2010). 
       Nowadays, marketing play a vital role in banking industry. 
The banking sector is an integral part of the economy. A weak 
banking sector not only jeopardizes the long-term sustainability 
of an economy, it can also be a trigger for a financial crisis which 
can lead to economic crises. Majority of the banking institutions 
are now putting emphasis on marketing to make customer aware 
about the services and benefits offered by them. There has been 
observed a tendency of opening one window for Islamic banking 
in already running conventional banks in order to meet the 
requirements of the consumers and to retain the customers (Bhatt 
& Gor, 2012).  Marketing strategies must be analyzed and 
tackled carefully for any growing industry in order to get 
sustainable development. Marketing strategy is one of the most 
important issues that must be examined carefully in order to 
improve performance and ensure sustainable growth of banks as 
competition in the banking industry intensifies. 
       Certainly, marketing strategies can play a crucial role in 
performance of organizations especially banking performance. 
Akinyele (2010) reported that strategic marketing affected on 
Nigerian Oil and Gas Industry. Omotayo (2009) conducted a 
research to study effect of marketing strategies on export 
performance in Nigerian export companies. Result showed that 
marketing strategies such as firms’ product adaptation, 
promotion adaptation and the firm marketing position affect the 
firm’s export performance. Bhatt and Gor (2012) contend that 
marketing services are not only for the survival but also needed 
for improving the efficiency of banking services and building a 
loyal customer base. 

T 
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Statement of the Problem 
       The banking industry has been faced with stiff competition 
of late and many local banks have been forced to wind up. The 
main reasons being failure to embrace effective marketing 
strategies that could have enabled it operate optimally in the 
volatile banking sector. For years, defined business has proved to 
be a hindrance to the growth and development of the banking 
industry. In essence, competition has effortlessly brought down 
several economies to their knees. For many businesses, 
marketing strategies has been the way to approach the volatile 
banking business. While to some, customer satisfaction, a sound 
customer relationship and effective communication has been 
their main marketing strategic tool. Leadership in contemporary 
organizations has been left to ponder for what they should do in 
order to be at a competitive edge and be a benchmark to other 
banks in the banking industry. For other banks, diversification 
has been the way to approach the volatile banking business but 
legislation on banking business has often negatively affected 
venturing into other business other than the banking business.  
       It should be clearly noted that “introduction of Automatic 
Teller Machines (ATMs) and new back office processing 
technologies dramatically decreased the costs associated with 
handling and processing individual transactions. With economies 
in Africa liberating, the banking industry has concurrently 
improved. Governments have licensed many privately owned 
banks and many barriers have been lifted and regulations 
improved. The banks are incorporating micro-finance as a 
strategy to engage the huge numbers of Africans, majority who 
fall under the dollar bracket (Kimeu, 2008)”. 

 
Objective of the Study 

i. To determine the effect of customer satisfaction on the 
performance of Equity Bank 
 

ii. To establish the effect of customer relationship 
management on the performance of Equity Bank 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Conceptual Framework 
 
                                                                    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
      

 

 

                     Independent Variables                                                                        Dependent Variable 

 

Figure 1: Conceptual framework 
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• Reliability 

• Customer Service 
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Customer Relationship 
Management 

• Conflict Management 
• Interpersonal Skills 
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Performance of Equity 
• Profits 
• Revenues 
• Customer retention 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      571 
ISSN 2250-3153   

www.ijsrp.org 

II. RESEARCH METHODOLOGY 
The study adapted a descriptive research design which was 
exploratory in nature to obtain qualitative information. The target 
population was customers of two branches of Equity Bank 
Westlands, Nairobi County. Out of the 80 possible respondents, 
62 responded translating to 77.5% response rate which was 
considered adequate. For the study, a questionnaire was the 
preferred instrument for data collection and before the study was 
conducted, the questionnaire was pre-tested to gauge its validity 
and reliability. In addition, the data analysis with the help of 
SPSS illustrated the relationship between market strategies and 
performance of Equity bank. 

 

III. RESEARCH FINDINGS AND DISCUSSION 
Effect of Customer Satisfaction on Performance of Equity 
Bank 
       The study sought to establish the level of customer 
satisfaction of the bank’s customers and its effect on 
performance. The respondents were asked to indicate their level 
of acceptance with the following statements measured on a scale 
of 1-5 where 1= Strongly disagree, 2=Disagree, 3=Not sure, 
4=Agree and 5=Strongly agree. Results are shown in table 1 
 

 
Table 1: Consumer Satisfaction 

 
Statement 1 2 3 4 5 Mean  
Customer satisfaction is affected by customer perception 
of the banking services 

0 3(6%) 6 (9%) 53(85%) 0 4.57 

The reliability of employees in the banking sector 
determines customer satisfaction 

0 0 50(81%) 9(15%) 3(4%) 3.58 

The reputation of the bank affects customer satisfaction 0 0 48(77%) 
 

8 (13%) 6 (10%) 3.77 

Customer service is a real determinant of customer 
satisfaction 

0 0 11(18%) 49(79%) 2 (3%) 4.67 

Customers value how they are treated and perceived 0 0 0 49(79%) 13(21%) 4.66 
Customers usually have long terms in mind when they 
make are satisfied with service provided 

0 0 51(82%) 11(18%) 0 3.56 

Customers  are usually more determined to deposit their 
money when they are satisfied with the services they 
receive 

0 0 17(27%) 32(52%) 13(21%) 4.13 

Overall mean      4.21 
 
       Table 1 shows the results for customer satisfaction at the 
bank and its influence on performance. The results show that 
majority of the respondents 85% agree that customer satisfaction 
is affected by customer perception of the banking services 
followed by customer service is a real determinant of customer 
satisfaction and customers value how they are treated and 
perceived at 79% agree responses. On the contrary, majority of 
the respondents 82% were not sure if customers usually have 
long terms in mind when they make are satisfied with service 
provided followed by 81% who were not sure if the reliability of 
employees in the banking sector determines customer satisfaction 
then 77% who were also not sure if the reputation of the bank 
affects customer satisfaction. 

       Overall, the results indicate a mean overall member 
satisfaction of 4.21 indicating that most respondents agree that 
customer satisfaction affect performance of the bank. 
 
Effect of Customer Relationship Management on 
Performance of Equity Bank 
       In relation to customer relationship management, the 
respondents were asked to indicate their level of acceptance with 
the statements on a scale of 1-5 where 1= Strongly disagree, 
2=Disagree, 3=Not sure, 4=Agree and 5=Strongly agree. Results 
are shown in table 2. 

 
Table 2: Customer Relationship Management 

 
Statement 1 2 3 4 5 Mean 
Customers value how the bank deals with conflict management 0 3(6%) 6 (9%) 53(85%) 0 4.83 
Customers value how the bank deals with defaulters 0 0 0 56(90%) 6 (10%) 4.79 
The bank ensures that the customers receive vital information 
concerning the banks financial status and performance at all times 

0 6 (10%) 48(77%) 8 (13%) 0 3.51 

The banks public relations and customer care personnel are willing 
and ready to offer their services without bias 

0 13(21%) 0 49(79%) 0 4.55 

Employees interpersonal skills determine the customer relationship 
management 

0 0 0 51(82%) 11(18%) 4.87 
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The bank is always committed to its customer relationship 0 13(21%) 17(27%) 32(52%) 0 4.13 
Customers are aware of  importance of their relationship with the 
bank 

0 5(8%) 13(21%) 39(63%) 5(8%) 4.56 

Overall Mean      4.47 
 
       Table 2 shows the results for effects of customer relationship 
management on performance. Most of the respondents 90% 
agreed that customers value how the bank deals with defaulters 
with 10% strongly agreeing. This was followed by 85% who 
agree that customer’s value how the bank deals with conflict 
management then 82% who agree that employees interpersonal 
skills determine the customer relationship management. On the 
contrary, majority of the respondents 77% were not sure if the 
bank ensures that the customers receive vital information 
concerning the banks financial status and performance at all 
times. 
       Results indicate a mean overall customer relationship 
management of 4.47. This result implies that the respondents 
agree that customer relationship management is one of the most 

important marketing strategies affecting performance. When 
individual factors under customer relationship management are 
taken into account, employees’ interpersonal skills determine the 
customer relationship management ranks high with a mean of 
4.87 followed by customers’ value how the bank deals with 
conflict management at 4.83 then customers value how the bank 
deals with defaulters with a mean of 4.79.  
       Overall according to the respondents from the survey, 
customer value how the bank deals with conflict management 
and values how the bank deals with defaulters and it ensures that 
customers receive vital information concerning the banks, giving 
excellent repayment rates by offering quality services to its 
members thus fulfilling the main objective of the survey we 
carried out of commitment and trust. 

 
Performance 
 

Table 3: Marketing Strategy and Performance 
 

Statement  1 2 3 4 5 Mean 
Marketing places the banking institutions at a good performance 
index 

0 0 6 (9%) 53(85%) 3(6%) 4.67 

Marketing strategy is one of the most important issues that must 
be examined carefully in order to improve performance 

0 0 0 50(81%) 12(19%) 4.58 

A strategy must meet the needs of customers for performance to 
be realized 

0 0 0  40(65%) 22(35%) 4.47 

Banking should bring out the areas requiring improvement 0 0 11(18%) 49(79%) 2 (3%) 4.67 

Bank management has ensured that they put in place measures to 
heighten their performance 

0 0 59(95%) 3(5%) 0 2.66 

Embrace of the marketing mix places banks at a competitive 
edge 

0 0 51(82%) 11(18%) 0 3.56 

Competition is healthy to banks performances 0 0 17(27%) 32(52%) 13(21%) 4.13 

 
       As shown in table 3, most of the respondents 85% agree that 
marketing places the banking institutions at a good performance 
index with 6% strongly agreeing and 9% not sure. This shows 
that indeed marketing strategies affects performance. In addition, 
most respondents 81% agreed that marketing strategy is one of 
the most important issues that must be examined carefully in 
order to improve performance followed by 79% who agreed that 

banking should bring out the areas requiring improvement. On 
the contrary, majority of the respondents 95% were not sure if 
the bank management has ensured that they put in place 
measures to heighten their performance with 82% who were also 
not sure if embracing of the marketing mix places banks at a 
competitive edge. Overall when means are considered, marketing 
places the banking institutions at a good performance index and 
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banking should bring out the areas requiring improvement ranked 
high with a mean score of 4.67 on a scale of 1-5 implying 
agreement to the statements. Bank management has ensured that 
they put in place measures to heighten their performance 
received the lowest mean of 2.66 followed by embrace of the 
marketing mix places banks at a competitive edge with a mean of 
3.56. 
 
Pearson’s Correlation  
       This study was interested in establishing if there is a 
relationship between marketing strategies and performance i.e. to 
see if they are correlated. Pearson’s correlation was therefore 
used to categorise the type of correlation (positive or negative) 
by considering the independent variables (marketing strategies) 

that were strongly related with the dependent variable 
(performance). To develop the Pearson’s correlation matrix, the 
standard deviation and means of the variables were calculated 
and grouped into four dimensions; customer satisfaction, 
customer relationship management, communication and 
customer loyalty. The Pearson’s correlation coefficient is 
denoted by r and is by design constrained as follows: -1 ≤ r ≤ 1. 
The decision rule is such that if p≤0.5, the test is significant and 
if p≥0.5, the test is not significant. Furthermore, positive values 
denote positive linear correlation; negative values denote 
negative linear correlation; and a value of 0 denotes no linear 
correlation. The closer the value is to 1 or –1, the stronger the 
linear correlation.  

 
Table 4: Pearson’s Correlation Coefficient Matrix 

 

 
Performance 

CS CRM COM CL 

Performance 

Pearson 
Correlation 

1 
    

Significance 
 

    

CS 

Pearson 
Correlation .634 1    

Significance .003     

CRM 

Pearson 
Correlation .796 .734 1   

Significance .026 .003    

 
       Table 4 shows the Pearson’s correlation coefficient matrix. 
Firstly, the matrix shows that there exists a positive correlation 
between the two marketing strategies (customer satisfaction and 
customer relationship management) and performance. This 
positive correlation implies that when customer satisfaction and 
customer relationship management are enhanced, performance 
has a tendency to also increase. However, for each marketing 
strategy, the difference lies in the strength of the correlation. 
Firstly, there exist a strong and significant positive relationship 

between performance and customer relationship management at 
0.796, p=0.046, p<0.05. Secondly, the matrix shows that there 
exists a strong positive and significant correlation between 
performance and customer satisfaction and performance at 
r=.634, p=0.003, p<0.05. On the overall, the relationship between 
the two marketing strategies and performance (profits and 
revenues) is significant p<0.05 as customer relationship 
management and customer satisfaction have a strong correlation 
with performance. 

 
Model Fit 

Table 5: Model Fit 
 
Model  R  R Square  Adjusted R Square  Std. Error of the Estimate  
1  .718(a) .559 .545 .51273  
a. Predictors: (Constant), Customer Satisfaction,  Customer Relationship Management,  
b. Dependent Variable: Performance 
 
       Table 5 shows the results for variations between the 
dependent and independent variables. R2 is the coefficient of 

determination and shows how performance is influenced by the 
marketing strategies. With R2 .559 for the model, this means that 
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the independent variables in the model i.e. Customer 
Satisfaction, Customer Relationship Management, 
Communication, Customer Loyalty could offer about 55.9% 
explanation of the variance in the dependent variable 
performance. This implies that variations in independent 
variables causes 55.9% change in dependent variable 
performance. But, the conservative explanation offered by 
adjusted R square was 54.5%.This is a strong relationship such 

that the predictors identified in this study are great influencers of 
performance. The 44.1% remaining implies that there are other 
factors that affect performance other than the four marketing 
strategies identified in the study. Hence, this implies that the 
selected marketing strategies (customer satisfaction, customer 
relationship management, communication, customer loyalty) 
contribute to performance of Equity bank.  

 
Distribution of Coefficients 
 

Table 6: Distribution of Coefficients 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       The model shows a statistically significant positive 
relationship between customer relationship management (β = 
.879, t= 2.092, p<0.05) and performance. There is also a 
statistically significant positive relationship between customer 
satisfaction (β = .768, t= 2.411, p<0.05) and performance. The 
consistency of regression coefficients on the marketing strategies 
suggests that these variables are important factors influencing 
performance. Moreover, the un-standardized value of the 
mentioned table illustrates obviously that independent variables 
have a positive impact on performance. On the overall, this study 
suggests that on average, there was positive performance of the 
independent variables against dependent variable for all the cases 
under study. All the independent variables were significant 
predictors of performance since their significant value was less 
than (p<0.05). 
 
       From the regression model the following regression equation 
was derived: 
Y = 1.823+0.768 CS1+0.879 CRM2+e 
Where,         

Y           - Performance of Equity 
β0  - Constant  
β - Coefficients to be estimated  
CS1  - Customer Satisfaction 
CRM2  - Customer Relationship Management 
e   - Error term  

 
       Constant = 1.923, shows that if customer satisfaction and 
customer relationship management are all rated as zero or held 
constant; performance would be a factor of 1.923. 

       C1 = .768, shows that one unit increase in customer 
satisfaction results in an increase in performance by a factor of 
0.768 and vice versa 
       C2 = .879, shows that one unit increase in customer 
relationship management results in an increase in performance by 
a factor of 0.879 and vice versa 
 
       From the above regression model, holding customer 
satisfaction and customer relationship management constant, 
performance in Equity bank would be a factor of 1.923. Thus, it 
can be seen that both independent variables have a positive 
influence on the dependent variable (performance). This study 
had not intended to establish a causal relationship between the 
marketing strategies and performance but to show the strength of 
relationships.  
 

IV. CONCLUSION 
       On the overall, the relationship between the two marketing 
strategies and performance (profits and revenues) is significant at 
p<0.05 while customer relationship management and customer 
satisfaction have a strong correlation with performance. None of 
the independent variables exhibited high levels of multi-
collinearity which showed that they were not related and did not 
measure the same thing.  
       This study successfully identified the marketing strategies 
that affect the performance of Equity bank. The findings of this 
study revealed that customer satisfaction and customer 
relationship management are some of the marketing strategies 
affecting the performance. The study findings further showed 

b. Predictors: (Constant), Customer Satisfaction,  Customer Relationship Management, Communication,  
Customer Loyalty 
Model Unstandardized 

Coefficients 
Standardized Coefficients t Sig. 

B Std. Error Beta 

 

(Constant) 1.923 .072  1.601 .001 
Customer Satisfaction .768 .183 .276 2.411 .015 
Customer Relationship 
Management .879 .234 .084 2.092 .002 

     

      

a. Dependent Variable:    Performance 
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that the dependent variable (performance) is influenced by the 
independent variables to a large extent. In addition, all the 
independent variables were significantly correlated with 
performance at p<0.05 showing that they are important 
marketing strategies affecting performance of Equity bank. 
       In addition, from the analysis of the data obtained it can be 
concluded that, there is a significance positive relationship 
between the financial marketing services and profitability of 
Equity bank of Kenya. There is also agreement among Kenyan 
banks on the ranking of factors that shape their marketing 
strategies. This is not unexpected given the background that the 
banks operate under the same regulatory environment, more or 
less the same products, the same market conditions and high 
labor turnover within the industry with top managers carrying 
ideas from one bank to another. Also from the facts available, 
Kenyan Banks appreciate the role of marketing in the 
achievement of the overall objective of the banks. However, 
practice on the marketing concept in the banks required towards 
customer’s satisfaction which will in turn lead to increased 
profitability. Satisfying the customer is yet to be seen in some of 
the banks as the essence of marketing efforts. It was also noted 
that many of the country have a positive attitude towards 
embracing modern information technology in their operations 
and marketing activities. Mastering and efficient deployment of 
information technology will be one of the critical success factors 
in banks in the next few years.  
       With increasing competition and higher customer 
expectation success in banking industry will be distinguished by 
the accuracy of information transfer and the way it accelerates 
customer’s business transactions. The level of technical 
knowledge of the products offered by the bank was also found to 
be on the average among the customers and even the marketing 
officers. This is capable of impacting positively on the 
consumers in making his choice of products. Adequate training 
of marketing officers and enlightenment of customers will go a 
long way in solving this problem. 
 

V. RECOMMENDATIONS 
       Banks should adapt STP (Segmentation, Targeting and 
Positioning) and differentiation strategies as a way of enhancing 
profits. STP strategy avoids mass marketing and targets specific 
market segments with specific products including promotional 
messages.  This also means providing customers with a variety of 
products and services that differentiates it from other 
competitors.  
       The bank should understand that marketing is everything 
you do on a daily basis to sell a product or provide a service to a 
customer. Hence, since marketing encompasses every way in 
which a customer perceives a business and everything that 
generates enough interest from a customer and encourages 
customers to actually pay for the product or service, the bank 
should integrate customer relationship management in overall 
business strategy. 
       The marketing department should be strengthened and 
equipped with adequate human and material resources. Most 
customers are not aware of the services rendered by their bank. 
The market is growing at very fast pace for the last decade. In the 
highly price  sensitive market, reduction of prices because of 

lower duties and taxes and progressive indigenization and rising 
middle class, incomes are likely to further increase industry 
growth rate. Greater emphasis should be placed on efficient 
services delivery. Some of their procedures and processes will 
need to be restructured. Turnaround time for processing needs to 
improve.  
       Finally, Kenyan banks should encourage the use of 
consultancy firms in carrying out market research before new 
products are introduced. These firms have adequate man power 
and database which can be utilized, in erecting market research at 
a reduced cost. Advancement in information technology, its 
popularity, and general acceptance have made it imperative for 
any bank that wants to be relevant in the industry in the next few 
years to be fully computerized. Some Kenyan banks with 
adequate resources should not hesitate to embrace the 
opportunity offered by the federal government’s pronouncement 
on provision of a level playing field for both commercial banks. 
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Abstract- The main aim of the study was be to establish the 
effects of Transformational leadership on Governance in Kajiado 
County Government.To capture the required information, the 
study was be guided by four specific objectives in determining 
how governance in Kajiado County government was affected by 
Individualized Considerations, Inspirational Motivation, 
Idealized Influence and Intellectual Stimulation. The general 
objective of this study was to assess the effects of transformative 
leadership on governance in Kajiado County government. 
Elected and appointed leaders in the Kajiado County 
Government continue to pursue their self-interest as opposed to 
County interest by agitating for better emoluments among others 
even when they are the most well paid public servants in the 
county.  The study reviewed several theories namely Burns 
theory of transforming leadership, Bass’ theory of transforming 
leadership and Hersey-Blanchard’s situational leadership theory. 
The study also conducted an empirical literature review in order 
to establish a link with similar past studies. The study sought to 
bridge the existing leadership gap and what should be done by 
both senior and junior staff in Kajiado county government to 
enhance governance. Purposive sampling technique was used in 
sampling a target population of 687,358 while Slovin’s sample 
size formula and proportionate stratified sampling technique 
helped to select a sample size of 384 respondents from the 
targeted sub counties. The researcher administered 
questionnaires to the respondents to collect primary data while 
secondary data was collected through documents review. Data 
analysis was done using both descriptive and inferential statistics 
with the aid of Statistical Package for Social Sciences (SPSS) 
version 21 while the main methods of data presentation were 
frequency distribution tables, pie charts and bar graphs. Out the 
384 respondents targeted, 346 of them responded. This gave an 
average return rate of 90%. This was deemed sufficient for 
analysis. The study findings indicate that the effects of 
transformative leadership have a significant negative relationship 
on governance in Kajiado County Government with both 
correlation and multiple regression analysis results supporting 
these findings. The Pearson correlation computation between all 
the independent variables and the dependent variable were highly 
significant. The study therefore recommends that performance of 
a county government needs to be relooked frequently through 
some measures of performance. Similar studies on transformative 
leadership should however be done on the other Counties. 
Further researches on the effects of transformative leadership are 
needed to ascertain if they agree or disagree with these research 
findings. 
 

I. BACKGROUND OF THE STUDY 
he failure by political leaders and executives to provide 
moral leadership has led to citizens being disappointed and 

national goals remaining largely unmet. Increasingly so, recent 
debates about issuance of citizenship certificates, arbitrary 
increase of legislators’ allowances and blatant refusal by them to 
pay taxes, increase in the cost of living, etc  left many citizens 
disenfranchised, all of which have a bearing in political and 
economic development (Minja, 2011). Leadership is a process 
whereby one individual influences a group of individuals to 
achieve a common goal. Transformational leadership supposes 
that the relationship between the manager and the employee is of 
mutual trust and characterized by four factors: charisma, 
inspiration, individual consideration and intellectual stimulation 
Furthermore, the transformational leadership approach helps 
managers become exceptional leaders (Northouse, 2001). 
       The 2010 Constitution introduced far reaching changes to 
Kenya’s system of governance. It created a decentralized (or 
“devolved?”) system of government characterized by two levels 
of government, that is, the national government and the county 
governments. It should be noted that the centralized system of 
government was largely blamed for promoting and sustaining 
bad governance in Kenya. The Constitution also seeks to 
fundamentally restructure the core institutions of governance. In 
this regard, the Executive, Parliament and the judiciary are to be 
fundamentally restructured and reformed. For instance, the 
Executive is to be restructured by reinforced checks and balances 
from other institutions (Shihanya, 2011). According to a report 
by the Commission on Implementation of the Constitution of 
Kenya, the promulgation of the Constitution of Kenya 2010 was 
regarded as the most significant achievement in governance in 
Kenya since independence in 1963. 
       Article 10 of the Constitution of Kenya 2010 specifically 
provides that the national values and principles of governance 
will bind all State organs, State officers, public officers and all 
persons. This supreme law further provides that the national 
values and principles of governance include good governance, 
integrity, transparency, accountability, and sustainable 
development (CoK  2010). Chapter 6 of the said Constitution 
also lays down the principles upon which the State Officers 
conduct themselves. The chapter makes it clear that the power 
the State Officers exercise is a public trust that is to be exercised 
to serve the people. In exercising these powers, state officers are 
required to demonstrate respect for the people of Kenya, make 
decisions objectively and impartially, refuse to be influenced by 
favoritism or corruption, serve selflessly and be accountable for 
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their actions. State Officers include the President, Deputy 
President, other members of the Cabinet, Members of 
Parliament, members of the County Assemblies, judge’s 
magistrates and members of commissions.  The overall objective 
of the new constitution of Kenya 2010 was to transform Kenya 
and it is clear that the makers of the Constitution realized that 
this task would be better carried out by the leadership in the 
Government who are expected to oversee the reforms envisaged 
under the Constitution and move Kenya to the next level. These 
therefore call for a committed leadership that can inspire and 
motivate the citizen to rise up and attain greater heights of 
development. It is desired that a new leadership that can act as 
role models would encourage those they lead to challenge the 
existing order so as to improve their lot. 
 
1.2 Statement of the problem  
       Elected and appointed leaders in the Kajiado County 
Government continue to pursue their self-interest by agitating for 
better emoluments even when they are the most well paid public 
servants in the county.  The Auditor General’s report of 2014, 
2015 through to mid 2016 financial years continued to 
demonstrate the extent to which public officers in Kajiado 
misappropriate funds and a tremendous decrease in revenue 
collection, this begs the question why?. The Daily Nation of 
Wednesday September, 30th 2015 reported that the Senate 
committee on public Accounts and Investment has ordered probe 
on Kajiado MCAs over excessive wastage of public funds a vivid 
example is the purchase of smart phones way above the 
government circular guiding principle. 
       In the Standard Newspaper of February, 22nd  2014,Youths 
drawn from different universities in Nairobi and under the 
umbrella of ‘Kajiado County Youth Congress’ stormed Kajiado 
County chambers and the Governors offices and demanded to be 
addressed by both the Governor and the Speaker over alleged 
lack of transparency in vetting County jobs and rampant 
ethnicity. This showed how these leaders need to transform in 
accordance to the spirit and letter of the Constitution 2010 for the 
people to enjoy the fruits of devolution. This points to the level 
to which counties have sunked and it is no wonder that citizens 
continued to die of starvation from hunger, inaccessibility of 
medical facilities while Education remained out of reach for most 
Kenyans even for those who have excelled in their national 
exams and should be guaranteed to continue pursuing higher 
education. 
       The matter was compounded further by the fact that the 
Kajiado county Government lacked visionary leaders to come up 
with innovative programmes and reform governance institutions 
to develop the county governance capacity and ensure that all 
public institutions are managed in a manner puts the county 
interest first and that restores confidence of the public service 
delivery. Budgetary constraint and lack of skilled manpower lead 
to curtailing of innovative programmes and this resulted to 
ineffective service delivery in Kajiado County. The lack of good 
governance in Kajiado county that required transparency, 
accountability, control of corruption, protection of civil liberties, 
political and economic freedom worked against senior county 
government officers and political leaders and their self-interest 
went a long way to alleviate the problems faced by majority of 
Kajiado residents and Kenyans who remain affected by the 

county and national government’s inability to provide the public 
goods necessary for their sustainance. This study therefore seeks 
to examine the effects of transformational leadership on 
governance in Kajiado county government. 
 
1.3.2 Specific Objectives  
The specific objectives of the study were: 

1. To establish the role of individualized considerations on 
governance in Kajiado County Government. 

2. To determine the influence of inspirational motivation on 
governance in Kajiado County. 

 
2.3.1 Individualized Consideration  
       Judge and Bono (2000), Referred Individualized 
Consideration as the degree to which the leader attends to each 
follower's needs, acts as a mentor or coach to the follower and 
listens to the follower's concerns and needs. The leader gives 
empathy and support, keeps communication open and places 
challenges before the followers. The followers have a will and 
aspirations for self-development and have intrinsic motivation 
for their tasks. Individualized consideration involves treating 
each follower as an individual with his or her own unique needs 
and attending to these needs appropriately. The focus of 
behaviors falling under the individualized consideration category 
is on the development of the follower. Gachunga, (2014) 
established that individualized consideration, coaching and 
mentoring; aspects of transformational leadership, in the 
Government Departments in Kajiado county were low, which led 
to poor results based management in the organizations Osisioma 
recommends leaders who will empower the citizenry and lift 
individual performance beyond normal limitations.  
       Empowerment is a tool for improvement of employee 
productivity and customer satisfaction. It frees people to innovate 
in the marketplace and to find more efficient ways of performing 
their work it also permits many decisions about customer service 
to be made in immediate proximity to the point of service 
delivery (Simola et al, 2012). Thus, the customer requests are 
typically filled more efficiently, with greater satisfaction to the 
customer and reward to the entrepreneur. Citizens are driven by 
goals not by orders; their performance is measured by results not 
behavior; and managers do not just direct, supervise and control, 
but allow employees to use their own judgment to make 
decisions and drive communications (Muhammad Faisal Aziz, 
2009). 
 
2.3.2. Inspirational Motivation 
       According to Northouse (2010), inspirational motivation is 
the degree to which the leader articulates a vision that is 
appealing and inspiring to followers. Leaders with inspirational 
motivation challenge followers with high standards, 
communicate optimism about future goals, and provide meaning 
for the task at hand. Followers need to have a strong sense of 
purpose if they are to be motivated to act. The followers are 
willing to invest more effort in their tasks; they are encouraged 
and optimistic about the future and believe in their abilities. 
       Osisioma purports that Nigeria federal system should have 
leader’s that will articulate a visionthat will drive the nation’s 
transformation process – leader’s who will dream dreams and 
mobilize fellow Nigerians to buy into that dream (Winston, 
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2002). Such a leader in his view would inspire a clear mutual 
vision for the nation, a clear mission that all citizens will commit 
themselves to. 
       Leaders motivate and inspire their followers by giving 
meaning and challenge to their work. In return, followers want to 
demonstrate their commitment to goals and the shared vision 
where team spirit is aroused (Bass and Riggio, 2006). The 
company’s motivating factors typically determine prioritization 
of governance improvement actions and the pace of 
implementation. Urgent capital needs or the sudden absence of 
the founder without a succession plan may elevate the 
importance of adopting practices that resolve such problems. 
Other companies may move more gradually towards an 
understanding of the value of good corporate governance, 
resulting in a slower pace. Either way, specific needs will dictate 
the implementation process. The reasons that drive a company to 
pursue corporate governance improvements are as numerous and 
varied as the ways to implement these improvements. In many 
cases, the decision to undertake specific corporate governance 
measures comes only after a relatively long period of building 
understanding about the costs and benefits of such an effort 
(Roque Benavides, Buenaventura, CEO). 
 
 

II. RESEARCH METHODOLOGY 
3.1 Introduction 
       The methodology in any study is very key as it links theory 
with practice. It guides the beneficiary in collecting evidence in 
the real world. Mbwambo (2005), argued that a proper research 
methodology shows that the researcher not only understands the 
true problem but also knows the right course of action towards a 
valid solution. This chapter consist of research design, target 
population, sampling, sampling techniques, data collection 
instruments, data analysis and data presentation. 
3.2 Research Design 
       Research design is the conceptual structure within which 
research is conducted (kombo, 2006). It is important as it 
provided the blue print for the collection measurement and 
analysis of data (Kothari, 2008).The study adopted a descriptive 
research design. 
        A descriptive research design depicts the state of affairs as it 
exists and results in the formulation of knowledge and solutions 
of significant problems (Kombo et al, 2006). The research data 
was summarised in a way that it provides the designed 
descriptive information. In this case the descriptive approach was 
used to examine the proof and opinions of the public and Kajiado 
County administrators on how governance issues touch on 

devolution management in specific to Kajiado County in 
achieving its mandate. The selected research design contributed 
to accurate and fair interpretation of the results. The design also 
certified to the study and respondents the means by which the 
research was conducted and produced (Thorn hill, 2009). 
3.3 Target Population 
       The target population is the total group of individuals from 
which the sample might be drawn (Cooper et al, 2008).Mugenda 
et al (2010), defined population as the set of elements, units, 
objects or subjects in the universe of interest for a particular 
study. A study population refers to the entire set of all units or 
people to whom the research results would be generalised 
(Kombo et al, 2006). In our case the target population included 
employees of Kajiado County Government and the general 
public (residents) of the county. Kajiado County is located in the 
Rift Valley and has five sub counties (Kajiado South, Kajiado 
East, Kajiado West, Kajiado North and Kajiado Central 
respectively). Kajiado County where the study based its findings 
has a total population of 687,358 households (KNBS, 2010). 
Research site basically gives information about where the actual 
study was conducted; this is significant in determining the 
expected challenges and the validity of the study. Study site were 
very critical as it directed the researcher in data collection. 
 

III. RESEARCH FINDINGS AND DISCUSSION 
4.1   Introduction 
       This chapter presents the results and discussion of findings 
based on the objectives of the study. The study sought to 
establish the effects of Transformational leadership on 
Governance in Kajiado County Government in Kenya. The 
chapter presents the analysis and interpretation of the 
questionnaire return rate and the respondents’ demographic data. 
       Descriptive and inferential statistics such as Pearson 
correlation and Multiple Regression computations have been 
used to present and interpret the findings of the study.  
 
4.5.1 Individualized Consideration 
       The analysis of data was presented on a mean scale of 1-5 
were 4-5 represented low mean score, 3 represented a medium 
response and 1-2 represented high mean score. A standard 
deviation of less than one indicated that the response were closer 
to the mean while a standard deviation greater than 1 means the 
response was varied. The study sought to establish the role of 
Individualized Consideration on governance in Kajiado County 
government .The results are presented on Table 4.3 
 

 
Table 4.3 Response on Individualized Consideration 

 
Statement      N Mean Std 
Empathy and support to the rest of the staff to enhance good 
governance. 346 3.78 0.989 
Importance of employee coaching and mentoring on governance.  346 4.02 0.9883 
Staff empowerment improves employee productivity. 346 3.69 0.9893 
Inadequate recognition for good performance lowers employee 
morale. 346 3.89 0.9897 
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Low involvement in decision making leads to uncertainty. 346 3.82 0.9889 
 
       The respondents agree that support and empathy to the staff 
promotes good governance with a mean of 3.78 and a standard 
deviation of 0.989. Furthermore respondents conquer that 
employee coaching and mentoring on governance is important 
with a mean of 4.02 and standard deviation of 0.9883.Moreover 
staff empowerment improves employee productivity and lack of 
good performance recognition lowers employee morale with a 
mean of 3.69 and standard deviation of 0.9893.Low involvement 
in decision making leads to uncertainty in good governance most 
respondents agree with a mean of 3.82 and standard deviation of 
0.9889. These findings agree with Osisioma (2012) assertion on 
transformative leadership and Individualized consideration. He 
opines that it was transformational leadership that catapulted 
Mandela, a poor village cattle boy and a jail-bird into an 
international statesman, and a frontline opinion and character 
moulder. Mandela’s leadership in his view is testimony of the 
African continent’s ultimate triumph over the forces of hate, 
greed, bigotry and mindless violence quoting Richard Stengel 
who spent considerable time studying Mandela left mankind with 
8 lessons; 

       Courage is not the absence of fear - it is inspiring others to 
move beyond it. He learned as a leader to pretend to be fearless, 
and through the act, inspire others. He knew that he was a model 
for others, and that gave him the strength to triumph over his 
own fear. Lead from the front - but do not leave your base 
behind. He had a vision and conviction to chart a new course for 
his people, but he also knew that his support base was his 
strength. He got the people to buy into the vision and be part of 
the new deal; he took them along at each turn. 
 
4.5.2 Inspirational Motivation 
       The analysis of data was presented on a mean scale of 1-5 
were 4-5 represented low mean score, 3 represented a medium 
response and 1-2 represented high mean score. A standard 
deviation of less than one indicated that the response were closer 
to the mean while a standard deviation greater than 1 means the 
response was varied. The study sought to determine the influence 
of Inspirational Motivation on governance in Kajiado County 
government .The results are presented on Table 4.4 
 

 
Table 4.4 Response on Inspirational Motivation 

 
Statement     N Mean Std 
Lack of an appealing and inspiring vision to followers make them to 
work hard but not smart. 346 4.48 0.987 
Leaders with inspirational motivation challenge followers with high 
standards, communicate optimism about future goals, and provide 
meaning for the task at hand.  346 4.13 0.9880 
Followers need to have a strong sense of purpose if they are to be 
motivated to act. 346 3.99 0.9884 
Leaders motivate and inspire their followers by giving meaning and 
challenge to their work. 346 4.29 0.9876 

     
       The respondents agree that lack of an appealing and 
inspiring vision to followers make them to work hard but not 
smart support with a mean of 4.48 and a standard deviation of 
0.987. Furthermore respondents conquer that leaders with 
inspirational motivation challenge followers with high standards, 
communicate optimism about future goals, and provide meaning 
for the task at hand with a mean of 4.13 and standard deviation of 
0.9880.Moreover Followers need to have a strong sense of 
purpose if they are to be motivated to act with a mean of 3.99 
and standard deviation of 0.9884.Lastly respondents agree that 
leaders motivate and inspire their followers by giving meaning 
and challenge to their work with a mean of 4.29 and standard 
deviation of 0.9876.This findings agree with Bass and Riggio 
(2006),that leaders motivate and inspire their followers by giving 
meaning and challenge to their work. In return, followers want to 
demonstrate their commitment to goals and the shared vision 

where team spirit is aroused. The company’s motivating factors 
typically determine prioritization of governance improvement 
actions and the pace of implementation. Urgent capital needs or 
the sudden absence of the founder without a succession plan may 
elevate the importance of adopting practices that resolve such 
problems. Other companies may move more gradually towards 
an understanding of the value of good corporate governance, 
resulting in a slower pace. Either way, specific needs will dictate 
the implementation process. Accordingly Northouse (2010), p. 
171, Inspirational Motivation is the degree to which the leader 
articulates a vision that is appealing and inspiring to followers. 
Leaders with inspirational motivation challenge followers with 
high standards, communicate optimism about future goals, and 
provide meaning for the task at hand. Followers need to have a 
strong sense of purpose if they are to be motivated to act.  
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Table 4.9 Individualized consideration 
 

  Unstandardized Coefficients Standardized 
Coefficients     

Model            Beta Std. Error Beta t        Sig. 
(Constant) 2.438 0.28 ------ 8.703 0.0456 

Individualized 
consideration  0.273 0.056 0.339 4.886 0.332 

Leadership 0.285 0.058 0.591 4.887 0.023 
Experience  -0.112 0.047 -0.236         -2.389 0.018 

 
       In the model summary we find that 32.6% of Governance in 
Kajiado County Government can be accounted for by 

Individualized consideration, leadership support and years of 
experience the adjusted R square is 0.294. 
 

Table 4.10 Model Summary on Individualized consideration and Governance in Kajiado County Government 
 

Model Summary 

Model R R Square Adjusted R Square Std 

    1    0.571    0.326           0.294 0.45298 
 
4.8.2 Regression Analysis on Inspirational motivation  
       The second regression was executed with Inspirational 
motivation (the independent variable), on the depended variable 
Governance in Kajiado County Government. The results showed 
that leadership support, years of experience and Implementing 
transformative leadership have a significant effect on 
Governance in Kajiado County Government. The table below 

shows that there is a linear relationship between leadership 
support, years of experience, and Implementation of 
transformative leadership on one side and leadership support, on 
the other side. The equation for this model is: 
       Governance in Kajiado County Government = 1.923 + .259* 
years of experience + .266* Implementation transformative 
leadership + .342*leadership support  

 
Table 4.11 Regression coefficients on Inspirational motivation and Governance in Kajiado County Government 

 

  Unstandardized Coefficients Standardized 
Coefficients     

                Model Beta Std. Error Beta t Sig. 

(Constant) 1.923 0.602 - 3.193 0.002 

Years of 
experience  0.259 0.87 0.076 2.964 0.004 

Leadership 
support  0.342 0.066 0.573 2.979 0.00023 
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Implementation 
of transformative 
leadership 

0.266 0.082 0.266 -1.364 0.003 

 
       The R square value states that 30.9% of Governance performances can be credited to years of experience; Implementation of 
transformative leadership and leadership support.  
The adjusted R square value is 0.254.  
 

Table 4.12 Model Summary on Inspirational motivation and Governance in Kajiado County Government 
 

Model Summary 

Model R R Square Adjusted R Square Std 

     
1 0.556 0.309 0.254 0.59166 
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Abstract- Recurrent drought, the ultimate outcome of 
deforestation and degradation of resources, reduced access to 
grazing land and water, urbanization, and unwise mining affect 
the sustainability of enormous Dryland resources in Ethiopia. As 
a result, the Ethiopian government has initiated a number of 
projects including establishments of area exclosure and soil and 
water conservation. Therefore, this study investigated local 
people perception on the role of area exlosures in Adami Tulu 
Jido Kombolcha. A multistage sampling technique produced 
surveys from 92 households. The collected data showed that 
Adami Tulu Jido Kombolcha society were highly benefited from 
area exclosure and they have had a positive attitudes towards the 
area exclosure practices. However, various problems were also 
identified such as shortages of firewood (41.3%) and scarcity of 
pastureland (35.9%) and are associated with the establishment of 
the area exclosures in the study area. Whilst, unequal distribution 
of benefits from exclosures (notably grass) among communities 
is also identified as the major problem in the management of the 
exclosures. Whereas, about 80.4% of the respondents expressed 
their conviction that overall the area exclosures are properly 
managed by the local communities, and they are willing to 
expand the practices to other unprotected areas in their localities. 
The study concludes local community had got a positive attitude 
towards area exclosures practices. Therefore, close relationship 
among the local communities and other related bodies is essential 
for the success and amend management practices of area 
exclosures.   
 
Index Terms- area exclosures; benefits; management practices; 
perceptions, problems 
 

I. INTRODUCTION 
thiopia has a very vast area that can be classified as a 
dryland, it accounts 75 million ha or 66% of the total area of 

the country (Demel, undated). Of this, 25 million hectare (ha) is 
covered with woodlands and bush lands. This implies that the 
largest vegetation resource of the country is found in the dryland 
areas. These enormous areas of dryland vegetation resources are 
facing serious problems of degradation. This has been attributed 
to the fact that land has been used as a mine, rather than a 
renewable resource for centuries in the country (Tewolde, 1989). 
Vegetation resources, in dryland areas, particularly woody trees, 
are declining both in quantity and quality as a result of 

deforestation and degradation (Stewart and William, 2003; 
Edinam, 2005). The main causes of dryland forest degradation 
could be categorized under natural, anthropogenic as well as 
social and policy-related factors, for instance unsustainable 
exploitation of forest products, overgrazing, and clearance of 
forest land by the ever-increasing human population for crop 
cultivation, poverty, unexpected diseases and pest appearances 
(Edinam, 2005; Emiru et al., 2006; Muluberhan et al., 2006; 
Shixiong, et al., 2009) 
       To minimize/ avoid the current and potential undesirable 
consequences of deforestation and land degradation, proper 
attention should be given to the dryland areas in the country. The 
prolonged degradation of dryland areas continues to affect the 
productivity and genetic diversity of forest, woodland and bush 
land resources. Exacerbated by the recurrent drought, the 
ultimate outcome of deforestation and degradation of these 
resources may be desertification. Hence, sustainable conservation 
and utilization of the remaining dryland vegetation resources and 
rehabilitation of those that have already been degraded would 
provide economic, social and ecological benefits. This requires 
designing economically feasible, socially acceptable and 
ecologically viable management and conservation strategies of 
dryland vegetation. In this regard, the government of Ethiopia 
has initiated a number of projects including soil and water 
conservation and the establishment of area exclosures with the 
financial assistance of international donors, mainly the World 
Food Program to stop further land degradation (Betru, 2003).  
       Area exclosures is a process of restoration and rehabilitation 
of degraded lands by natural means. The context and definition 
of area exclosures vary from country to country, but Betru et al., 
(2005); LeHoue´rou, (2000) stated area exclosures in the 
Ethiopian context is defined as a degraded land that has been 
excluded from human and livestock interference for 
rehabilitation. Primarily, human and animal interference is 
restricted in area under exclosures to encourage natural 
regeneration. In practice, however, controlled grazing of cattle is 
allowed in several of area exclosures especially five years later 
from its establishment (Emiru, 2002). Cutting grass and 
collection of fuel wood from dead trees and bee-keeping are also 
allowed. In some areas, soil and water conservation activities are 
being undertaken alongside establishing exclosures in the areas 
(Emiru, 2002; Tefera et al., 2005a). Hence, area exclosures is 
one types of  land management and a tool for restoration of 
natural resources such as soil fertility, vegetation biomass and 
composition, fauna, and water storage, biodiversity and generally 

E 
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productivity of the area. It is usually applied on steep, eroded and 
degraded area and becoming pertinent strategies and planning in 
dryland areas where plantations are unsuccessful due to many 
reasons (Emiru, 2002; Descheemaeker, 2006; Wolde et al., 
2007).  
       In addition to this, area exclosures is a quick and cheap 
method for the rehabilitation of degraded lands (Bendz, 1986 as 
cited in Emiru, et al., 2003). As a result, rehabilitation of 
degraded lands through area exclosures recently received 
attention in many parts of Ethiopian especially in northern and 
central highlands (Kibret, 2008). As a result, communities have 
started establishing area exclosures as a promising practice in 
different parts of the country with the aim of fighting against 
land degradation and promoting their re-vegetation to prevent 
further degradation (Emiru et al., 2003). Nevertheless, in many 
cases success is obstructed by lack of clear management guide 
lines and consequently, communities did not benefit as expected. 
This is often manifested in communities’ lack of decision making 
power in the management and utilization of the resources and 
limitation in the rights to use grass and wood produced in the 
area exclosures. This adversely affects the sense of ownership 
and community commitment for effective protection and 
sustainable management of the resources. It is argued that the 
problem is still not adequately addressed and communities are 
uncertain about the future of land tenure and land use policy. 
This, in turn, has restricted them in making decisions that are 
important for the sustainability of the area exclosures and 
resources within (Betru et al., 2005). This indicated that, 
establishment of area exclosures on large scale can only be 
achieved through community participation. Hence, it is 
imperative to look at local peoples’ perception and build 
awareness for its full adoption at different localities of the 
country.  
       Understanding farmer’s perception on natural resource 
management is one of the important factors to have effective 
natural resource conservation intervention. Understanding also 
helps to suggest types of organizational and institutional settings 
that need to be established in order to achieve the objectives of 
area exclosures. Community participation on natural resources 
management helps to create a platform to enhance dialogues and 
negotiations among farmers and outsiders (Wegayehu, 2006). 
Any endeavor attempting to develop sustainable and effective 
soil conservation policies, rules, regulations, institutions and 
strategies need to take farmers´ perception of resource 
management and use into account (Tefera, et al., 2005a).On the 
basis of these premises, this study tries to understand the local 
people perceptions on area exclosures as an alternative strategy 

for rehabilitation of degraded land in Adami Tulu Jido 
Kombolcha District, Central Rift-valley Region, Ethiopia. 
Around 25 area exclosure were existed in the study area, but 
most of which were established in late 2009 with the aim of 
rehabilitating/ restoring degraded lands. The study is conducted 
in two of the area exclosures (Gallo Hiraphe and Qamo Gerbi) 
which were established in 1995 and 2006, respectively. 
Therefore, the present study focused on the different objectives: 
(i) understand local people’s perception on area exclosures in 
relation to socio-economic benefits. (ii) Assess the current 
management practices of area exclosures in the study area and 
(iii) Assess the problems and possible areas of improvement on 
the existing management practices of area exclosures in the study 
area.  
  

II. METHODS  
2.1. Description of the study area 

       The study was conducted in Central Rift-valley Region in 
Adami Tulu Jido Kombolcha District. It is located in East Shewa 
Zone of Oromia Regional State and situated in the central at 163 
km away from Addis Ababa in South direction. Elevation of the 
woreda ranges between 1600-1800m a.s.l., with fairly flat to 
gently sloping terrain. According to traditional agro climatic 
Zonation, its climate falls under semi-arid and classified as “Dry 
Weyna Dega.” The annual rain fall varies from 600-800mm and 
it is characterized by bimodal rainfall. Very short and unreliable 
rain during the months April-May, while most of the rain occurs 
during three months (June-August) and sometimes up to 
September (Adami Tulu Jido Kombolcha Bureau of agriculture 
and metrological station). The natural vegetation in most areas of 
this Central part of the Rift Valley is sparse umbrella shaped 
woodland dominated by Acacia etbaica and Balanite aegyptica, 
and hence, the vegetation of the area can be classified as Acacia-
Balanites woodland (Mohammed, 1993). The present population 
of the district is about 142,861 (71,883 male and 70,978 female) 
(Federal Democratic Republic of Ethiopia Population Censes 
Commission (FDREPCC), 2008).The majority of the population 
belongs to the Oromo Nation and are predominantly Muslim.  
According to the district Agricultural Office much of the 
population depends on subsistence mixed farming of both 
livestock like, cow, sheep, goat, horse, mule, donkey and chicken 
and agricultural crop production like, maize, haricot bean, wheat, 
teff, barley and sorghum. There are also many rural households 
engaged in collecting and selling forest products from natural 
forest. 
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Figure 1- The district study area Map 

 
2.2. Research site selection 
       In the district around 25 area exclosure were exist and they 
cover 2252.5ha (1.6%) of the district total areas. Of the 25 area 
exclosure in the district, two area exclosure namely, Gallo 
Hiraphe and Qamo Gerbi, were identified by purposive sampling 
with the assistance of local extension officers in the district for 
the research. Since socio-economic and environmental viability, 
different management activities such as physical soil and water 
conservation practices, (success or failures) are assumed to be 
influenced by the duration of area exclosures (Betru et al., 2005). 
Thus, the selection was based on age of area exclosures, which is 
Gallo Hiraphe 16 years and Qamo Gerbi 6 years after 
establishment and the rest are established in late 2009.  
 
2.3. Survey and analysis methods  
       Multistage sampling technique was employed to select 
sample households and collect the necessary data for the study. 
In the first stage, two representative areas (Gallo Hiraphe and 
Qamo Gerbi peasant association (PA) were selected purposively; 
the selection of the peasant association was made on the account 

that the two PA areas were old aged as mention on site selection 
section 2.2. In the second stage, as it was assumed that local 
people’s perception about area exclosures is significantly 
influenced by the economic condition of the farmers, wealth 
status was used as a criteria to stratify households into different 
economic categories for the survey. Accordingly, the lists of the 
total households living in the Pas were obtained from the 
respective Pas Administrations. Then, the 776 and 375 household 
heads of Gallo Hiraphe and Qamo Gerbi PAs were stratified 
respectively as ‘poor’, ‘medium’ and ‘rich’ wealth categories by 
assistance of key informants. The criteria for the wealth 
categories were made by information gained from PAs 
Administration (Table-1). In the third stage, based on this 
premises, eight percent of the households from each wealth 
category in each PAs were randomly selected for the survey. 
Accordingly, 62 from Gallo Hiraphe and 30 households from 
Qamo Gerbi: in total, 92 household respondents were randomly 
selected (Table-2) 
 

 
Table-1: Wealth ranking criteria of the two peasant associations 

 
 
Criteria  

Wealth status 
Gallo Hiraphe Qamo Gerbi 
Poor  Medium  Rich  Poor  Medium  Rich  

Farm land <1.5ha 1.5-3ha 3-5.5ha <1ha 1-2ha 2-3ha 
Home in the town  x x   x x x 
Cattles  1-2 4-15 >15 1 milk cow  2-5 5-10 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      586 
ISSN 2250-3153   

www.ijsrp.org 

Goats  3-5 5-13 >13 x <7 7-12 
Sheep 1-5 5-15 >15 x x 5 
Donkeys  x 1-4 4-6 x 1-2 2-4 
Employers  x x 3-5 x x x 

 
Table-2: Total population and sample size of the selected peasant associations 

 
Kebele Rich Medium Poor Total 

 Total Sample Total Sample Total Sample Total Sample 
Gallo Hiraphe 88 7 388 31 300 24 776 62 

Qamo Gerbi 50 4 100 8 225 18 375 30 

Total 138 11 488 39 525 42 1151 92 

 
       Once the sample size was determined, a household survey 
method was used to collect the primary data for the study. 
Accordingly, a semi-structured questionnaire were prepared and 
translated into local language (Afan Oromo). A questionnaire 
was pre-tested in 2 households from each PA, accounting a total 
of 4 households. The questionnaire frequently amended based on 
the feedbacks from pre-test. A total of 2 data enumerators were 
trained on the purpose of the study and appropriate data 
collection methods and respondent approaching norms. Finally, 
the survey was administered through face-to-face interview. In 
order to understand the whole picture of the role of area 
exclosure and view of local people in relation to the research 
problem and complement the data from the household survey, a 
separate focus group discussions (FGDs), review of secondary 
sources and participatory observation were made. For that 
purpose a total of 2FGDs, which was 1FGDs in each PA with a 
member of 6-8 participants were participated, which representing 
all socio-economic classes, gender, Ministry of Agriculture, and 
local NGOs were included in each of the FGDs. 
       The data gathered by household survey were analyzed using 
SPSS 16.0 software to understand socioeconomic characteristics 
of the local community,  causes of land degradation before 
exclosures established,  involvements of the community on the 
role of site demarcation, benefits of area exclosures for the 
community, management practices, current condition of area 
exclosures, the effectiveness of community by-laws,  problems 
they faced due to exclosures, involvements of government and 
local NGOs on the practices, attitudes and feelings of community 
members towards area exclosures. Correlation analysis was also 
used to determine whether there is a significant variation on the 
attitude among different wealth categories (poor, medium and 
rich) about future expansion of area exclosures practices in their 
locality.  Data obtained from FGDs, key informants, and field 
observations were used as supplementary information for the 
formal survey. Finally, results were presented in descriptive 
statistics which includes: tables, percentages graph, 
diagrams/charts as needed to show the number of households 
corresponding to their responses towards area exclosures.  
 

III. RESULT AND DISCUSSION  
3.1. Area exclosures development in the study areas 
       Most of the respondent verified that the areas now under 
area exclosures once had a good cover of acacia woodland 
vegetation; and currently most of the vegetation is deforested and 
the remnant patch in the hillsides increasingly faces serious 
damage. They also said that the sites were seriously degraded 
before a decision was taken to protect it from human and animal 
intervention. Respondents were asked to identify the major 
causes for the massive deforestation of the woodland vegetation, 
trees and shrubs in the area. The main causes of vegetation 
degradation are presented in table 3. As a result of these factors, 
vegetation cover of the area has decreased which indirectly 
results in severe soil and water erosion. This erosion leads to 
smothering of crop lands adjacent to the hillside by sediments 
and washing of the crop field by floods. Due to this the 
productivity of the hillside as well as adjacent farm lands 
becoming decreased. To rehabilitate/restore the degraded areas 
notably hillside areas as well as increasing the productivity of 
adjacent farm lands were becoming the main headache for local 
communities, Office of Agriculture, Local Administration and 
NGO working in the area called Sustainable Environmental and 
Development Action (SEDA). Therefore, they were jointly 
discussed the problems and alternative rehabilitation methods 
(like area exclosures, reforestation and soil and water 
conservation measures). Finally they have reached a consensus to 
establish area exclosures as it is economically feasible, and 
accepted by most of the local community members than other 
alternative methods. The stakeholders reached agreement to 
contribute according to their respective deeds. The Office of 
Agriculture and Local Administration and SEDA, agreed to 
provide training and awareness creation seminars to the local 
communities about the managements activities and overall 
importance of area exclosures and they are still providing these 
services for the local communities. Among the activities, they 
provided training for the local community about management 
practices of natural resources. Furthermore, they provide training 
for women how to make energy saving stoves from locally 
available materials, for instance, concrete stove and mud stove. It 
also provides local communities with training about individual 
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woodlot establishment by providing different tree species in 
order to decreases deforestation pressure as well as over 
exploitation of natural resources.  The Gallo Hiraphe area 
exclosures, relatively the oldest one in the district, was 
established in 1995 with the help of the government, SEDA and 
the communities. The area is located 17 km northwestern of Batu 
town along the road to Butajira Town. The exclosures was 
established in hillside area and covers 260 ha. On the other hand, 
the area exclosures in Qamo Gerbi was established in 2006 with 

the help of government, SEDA and the communities. The area is 
located 14 km north of Batu town and established in hillside area 
and covers 150 ha of lands. Both exclosures were established 
with the aim of achieving sustainable conservation and utilization 
of the remaining vegetation resources and rehabilitating the 
already degraded lands in order to provide economic, social and 
ecological benefits for the local communities. 
 

 
Table 1-The major causes of woodland degradation as cited by respondents (N=92) 

 
Causes  Gallo-hirahpe  Qamo-gerbi  Total 

(n=92) Poor Medium  Rich  Total (n=62) Poor  Medium Rich  Total  
 F % F % F % F % F % F % F % F % F % 
Fuel wood 24 38.7 31 50 7 11.3 62 100 18 60 8 26.7 4 13.3 30 100 92 100 
Construction 
material 

24 38.7 28 45.2 2 3.2 54 87.1 18 60 8 26.7 2 6.7 28 93.4 82 89.1 

Uncontrolled 
fire 

21 33.9 22 35.5 7 11.3 50 80.7 18 60 7 23.3 4 13.3 29 96.6 79 85.9 

Farm tools 23 37.1 14 22.6 2 3.2 39 62.9 3  --  -- 10 3 10 42 45.7 
Overgrazing  4 6.5 8 12.9 5 8.1 17 27.5 6 20 5 16.7 4 13.3 15 50 32 34.8 

F: Frequency  
 
3.2. Local community by-law over area exclosures 
       The local communities in both study sites have rules and 
regulations (by-law) on area exclosures in order to assist the 
administration and utilization of the resources gained from 
exclosures. The by-law formulated up on the agreement of local 
community members through discussion. As a result they 
decided to protect exclosed sites from illegal activities. Based on 
this, as key informants, participants of focus group discussions 
and most of the farmers indicated, if someone among the 
community violates the rules and regulations (by-law), he/she 
would be punished. For instance, it is stated that no one is 
allowed to cut a tree, or harvest grass from area exclosures or 
grazing their cattle’s inside the exclosures area illegally. Any 
person who violated the rule and graze cattle in area exclosures 
will pay 10 birr and 5 birr fine per animal in Gallo Hiraphe and 
Qamo Gerbi respectively. Similarly, the fine for cutting a tree 
from area exclosures is 50-100 birr. The money collected from 
such fines is used for the purpose of the exclosures themselves 
such as to pay the monthly salary of the guard. In addition to the 
fine, the tools and materials used for cutting trees such as axes, 
ropes and hammers would be confiscated. And if the person who 
violated the rule refuses to pay, the communities will refer 
him/her to the local government administration for punishment. 
Controlled grazing, honey production and wild fruit collection 
activities by the local communities are incorporated in of by-
laws. The by-laws also allow poor people of the communities to 
use the area exclosures in special circumstances such as 
mourning and wedding ceremonies through collecting of woods. 
In both case studies, there are guards recruited from the 
communities themselves to protect the area exclosures. A person 

who can read and write, who has interest in activity, and who is 
accepted by the majority of community members will be selected 
for the job. The month salary of the guardgained from the 
contribution made by the local people and collected from fines. 
In Qamo Gerbi, in addition to the monthly salary, guards are 
allowed to graze very limited number of (3-4 cattle) livestock in 
the area exclosures for specific times as incentive.  
3.3. Benefits of area exclosures 
       As development agents and key informants forwarded, 
initially the main purposes of exclosures were meant for 
environmental rehabilitation and as a strategy for soil erosion 
reduction from farmlands but later on the communities decided 
to harvest and share the grasses. But through a time the local 
people becoming aspire to get more benefits from area 
exclosures. They also said that there is a difference between the 
two sites in Gallo Hiraphe and Qamo Gerbi respectively, on the 
amount of benefits gained from the exclosures. For instance, as 
presented in figure 2 honey production, different wild fruit and 
medicinal tree species availability are higher in Gallo Hiraphe as 
compare to Qamo Gerbi. This may be attributed to the difference 
in the year of exclosures for the two sites and the different 
productivity potential of the sites. Overall, key informants, 
participants of FGDs and majority (96.7%) of the respondents 
confirmed that they had benefited from the nearby hillside area 
exclosures through different ways (Table 6) even though the 
benefits of exclosures assessed by most respondents but about 
34.8% of the respondents complained that there is unequal 
distribution of benefits particularly grass which gained from 
exclosures among local communities. They also said that this 
issue has not been solved to date (Table 6).  
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Table 6- Attitude of local people towards exclosures 
 
 
 
 
 
 
 
 
 
 
 
       The first benefit identified by all respondents in both PAs 
was the vegetation coverage of the land exponentially increased 
(Figure 2). Grass availability of the area for the livestock notably 
for oxen used for ploughing has significantly increased following 
establishment of area exclosures. A similar opinion was 
expressed by key informants and participants of FGDs.When 
they were asked about the observed changes after hillside were 
exclosed, many informants responded that native woody tree 
species that disappeared long time ago have been restored 
following the establishment of exclosures. For instance, Acacia 
etbaica (Dodoti), Balanite aegyptica (Bedenna) and Pappea 
capensis (Wilicha) species reappeared (Hedberg et al., 2006), 
and densities as well as diversities of the flora, particularly of 
grasses, and fauna increased. These indicate that area exclosures 
maintain and increases biodiversity by restoring of degraded 
lands. This thought supported by Emiru et al., (2003), who 
studied area exclosures around Eastern Zone of the Tigray, 
Wukro district and stated that species that could not be observed 
for many years in some parts of eastern Tigray, namely Olea 
europaea subsp. cuspidata and Juniperus procera, reappeared, 
densities and diversities of the flora, particularly of grasses, and 
fauna increased following exclosures establishment. About 
88.7% and 90% of the interviewees from Gallo Hiraphe and 
Qamo Gerbi respectively, identified reduction of flooding risk 
and changes in local weather as other benefits of the 
establishment of the area exclosures (Figure 2). Participants of 
FGDs also indicated that exclosures increase the productivity of 
adjacent hillside farmlands by reducing risk of soil erosion which 
comes from the upper hillsides by acting as a physical barrier. 
This idea agreed with the conclusion of other similar works in 
different parts of the country that argue exclosures can be used as 
a strategy for reduction of soil erosion, and minimizing high 
flooding hazards through increased roughness of the land 
because the regenerated vegetation inside exclosures can 
effectively disconnect the coarse sediment transfer by 
encouraging deposition and preventing sediment supply. For 
instance, Emiru (2002) works around Wukro district, 
Descheemaeker (2006) works in Tigray Highlands and Kibret 
(2008) works in Kallu district, Southern Wello. Consequently, 
exclosures also increases the productivity of adjacent hillside 
farm lands by reducing flooding risk which comes from upper 
hillside. As key informants in study sites indicated that 
exclosures improves soil quality and productivity by fallen plant 
parts decomposing, which leads to accumulation of organic 
matters of the exclosures. This finding is similar with that of 
Emiru, (2002), in Wukro district, who stated that area exclosures 
could be used as a strategy for biodiversity conservation, 

minimizing flooding hazards, improving soil quality and 
productivity by enriching soil nutrients through nutrient 
recycling, built soil organic matter and reducing loss of nutrients 
from a site. About 83.3% and 10% of the respondents for Gallo 
Hiraphe and Qamo Gerbi respectively, indicated that promotion 
of hillside exclosures enhanced their honey production due to  
increase in a  number of different flowering trees and shrub 
species. Furthermore, key informants said that currently a 
significant number of farmers in Gallo Hiraphe are participating 
in honey production inside area exclosures and they get 
considerable products. Whereas, in Qamo Gerbi even though the 
local communities participated on honey production the product 
is not as good as that of Gallo Hiraphe as the currently flowering 
plants species of the area at present are not much divers. 
However, as the vegetation coverage and diversity of flowering 
plants increase in future, area exclosures could become a highly 
suitable for sustaining large numbers of bee colonies and 
promoting beekeeping practices in a large scale in the PA. 
Increases insects in area exclosures may also enhance the 
pollination of crops which indirectly increases productivity of 
area as explained in the group discussions with focus groups and 
experts in the Agricultural Bureau. This finding also agreed with 
that of Descheemaeker (2006), works in Dogu’aTembien 
districtin central Tigray, states that some insects and wild bees 
residing in exclosures may increase the pollination of crops. In 
contrast Descheemaeker (2006), also stated that there may be 
some possibilities that area exclosures may contribute negatively 
to the nearby land use types, such as harboring rodents and pests 
that can damage crops and increase pressure on the remaining 
pasture. But from the practical point of view exclosures can be 
considered as effective means of soil and water conservation 
measure. In both case studies most interviewees (77.4% and 
63.3% for Gallo Hiraphe and Qamo Gerbi respectively) and 
participants of FGDs, notably the elders, mentioned that different 
wild animals have returned back to the area after the exclosures 
were established. These include hyenas, foxes, rabbits, leopards, 
civets, monkeys and different bird species. Likewise, in study 
sites, interviewees explained that different medicinal and wild 
fruit trees and shrub species were observed following the 
establishment of area exclosures. This is also agreed with Tefera 
et al., (2005) who stated that exclosures improve access of local 
people to wood like firewood, fodder, construction materials and 
non-timber forest products such as gum and resin. Generally, key 
informants also explained that exclosures are providing many 
social, economic and environmental products and services. In 
area of steep slopes, exclosures become better amendments for 
soil and nutrient conservation. Furthermore, their effect to 

Questions Gallo Hiraphe Qamo Gerbi Total 
Yes 
(N=62) % Yes 

(N=30) % Yes 
(N=92) % 

Are there any benefits you gained from 
area exclosures?        59 95.2 30 100 89 96.7 

Is there any problem in sharing the 
benefits? 23 37.1 9 30 32 34.8 
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conserve the biological diversity of flora and fauna is paramount 
importance. Likewise, area exclosures create suitable habitat for 

the wild fauna as well as esthetic landscape for the local 
communities by restoring/rehabilitation the degraded lands.  
 

 
 

Where; VC = Vegetation coverage of the exclosed area, FRR = Flood risk reduction, HP = Honey production, EWL = 
Existences of Wildlife, WFTSA = Wild fruit tree species availability and MTSA = Medicinal tree species availability. 

Figure 2- Types of benefits the local community gained from area exclosures 
 
3.4. Management practices of area exclosures 
       Management activities as being indicated by the most 
respondents and participants of FGDs would be necessary for the 
attainment of the objectives of area exclosures. They also pointed 
out that a completely exclosed and untouched area exclosures 
could not be sustainable.  The conservation of biological 
diversity in protected areas could be successful through the 
intervention of the communities on the management practices. 
This idea was supported by Gadegesin (2000); conservation of 
biological diversity in protected areas will be successful through 
the intervention of local communities through management 
activities. The new environmental policy of the region is trying 
to reverse the situation by supporting local people to organize, 
plan to execute decisions that concern land management and the 
conservation and sustainable use of biodiversity. Concerning the 
current management status of the exclosures, most of the 
respondents are very much interested for the protection of the 
hillside exclosures in both case studies. About 78.3% of the 
respondents said that the area exclosures are properly managed 
by the local communities. However, the remaining 5.4% of the 
respondents had no detail information about the proper 
management practices of the hillside exclosures (Table 7). 
Majority of interviewees responded their happiness on the 
current management activities. But the rich farmers in the 
communities were highly participated in management practices.  
This is because, the richer farmers need to harvest more grass in 
order to feed for more animals than the poorest farmers. 

Consequently, development agents of the Agricultural Bureau 
and most of respondents explained that different management 
activities are applied by the local communities on area exclosures 
including excluding livestock and different human activities 
which cause severe land degradation, in order to prevent further 
degradation of ecosystems. Moreover, enrichment plantings took 
place to advance restoration of the overall ecological conditions 
of the areas. This finding coincides with Abiy (2008) works at 
Kelala Dalacha, Central Rift Valley of Ethiopia and Wolde 
(2007) works at Douga Tembein, Central Tigray and the authors 
stated that even though, restoration/rehabilitation in area 
exclosures is natural regeneration, in some cases exclosures 
management in Ethiopia involves enrichment plantings of native 
and/or exotic species as well as soil and water conservation 
activities as supplementary rehabilitation efforts to foster the 
restoration processes.In study sites soil and water conservation 
activities, such as soil bund, micro basin and trench, are practiced 
by the local communities so as to increase the water holding 
capacity of the area. This finding in line with Betru et al., (2005) 
who stated that in some parts of the country soil and water 
conservation activities are also being undertaken. The purposes 
are to prevent further degradation of the ecosystems, and to 
advance restoration of the overall ecological conditions of the 
degraded areas.As most participants of FGDs  mentioned that the 
community themselves are the responsible body for the current 
management practices of the protected areas because of their 
belief that area exclosures are their own common properties. 
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Only few were saying that the protected areas are the properties 
of government and community and both are responsible for the 
management of the exclosures. Participants of FGDs stated that 
in both study sites the use of grass in cut-and-carry system is not 
yet practiced by the local community rather they used controlled 
grazing system particularly for oxen used for ploughing. This 
may affects the diversity of herbaceous species and natural 
regeneration of newly growing species through animal trampling. 
This idea was supported by Betru et al., (2005), who indicated 
that grazing lands with specific animals have a negative impact 
on diversity of herbaceous species and natural regeneration of 

newly growing species through animal trampling and also by 
creating competition between regenerating woody plants and 
grasses. Since only oxen are allowed grazing inside area 
exclosures, the effects of this single-species controlled grazing 
on biodiversity is an important issue to examine, not only in 
terms of ecological impact, but in terms of the specific 
management practices. As indicated by development agents 
during FGDs fire lines are not developed in both case studies. 
This is due to the fact that the practice takes high cost which may 
not be affordable by local farmers.  
 

 
Table 7- The degree of local farmer’s participation in the management of area exclosures 

 
Degree of local farmers participation 
on management activities 

Responses of  respondents (N= 92) 
Poor Medium Rich Total 
Yes % Yes % Yes % Yes % 

Low  5 5.4 -- -- -- -- 5 5.4 
Moderate 6 6.5 6 6.5 3 3.3 15 16.3 
High  31 33.7 33 35.9 8 8.7 72 78.3 

 
3.5. Challenges associated with area exclosures practices  
       In the study area there is a shortage of fuel wood and grazing 
land after area exclosures were established. Accordingly, 41.3% 
of the respondents identified shortage of fuel wood as a major 
problem of area exclosures. Similarly 35.9% of the respondents 
indicated problems of scarcity of pasture land as a result of the 
establishment of the area exclosures (Table 8). Some participants 
of FGDs notably in Gallo Hiraphe stated that increasing the 

number of wild animals associated with area exclosures is 
another problem they face. While it is often considered as a 
positive outcome, it also has a negative implication on the safety 
of cattle and crop. Furthermore, in both sites they also stated that 
shortage of house construction (wood) materials also assessed in 
negative way followed area exclosures establishment. 
 

 
Table 8- Problems due to exclosure and its alternative sources and strategies to cope with the problems 

 
Problem associated with area exclosures establishment Responses of interviewees 

Yes (N=92) Percentage 

Scarcity of fuel wood 38 41.3 

Shortage of grazing land 33 35.9 

 
       The local communities use alternative energy sources like 
animal dung and crop residue to overcome fuel wood shortage. 
Respondents who use these alternative energy sources accounts, 
97.8%.  About 60.9% of the respondents bought fuel wood, 
kerosene from the market and the remainder used private 
woodlot which accounts 47.5% (Table 9). Whereas, to overcome 
grazing land shortage about 95.7% of the respondents were used 
open site which found around their homestead for grazing. 
Likewise, 75% of the respondents were uses other animal feed 

sources like crop residue and maize straw.  Some respondents 
travel far distances with their cattle in search of pasture as 
indicated in table 8 below.  Furthermore, about 17.4% of the 
respondents in both study area practiced controlled grazing in 
side area exclosures in order to cope up the shortage of grazing 
land in the area (Table 9). Likewise, participants of FGDs said 
that some farmers use locally made mud brick for house 
construction material in order to cope up the shortage of 
construction wood. 

 
Table 2- Alternative sources and strategies to cope with shortage of fuel wood and grazing lands 

 
Alternative strategies to cope up problems of area exclosures Responses of respondents 

Frequency (N=92) % 

Related to shortage of fuel wood 
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Using animal dung and crop residue 90 97.8 
Buying fuel wood 56 60.9 
Collect from private woodlots 42 45.7 

Related to shortage of grazing land 

Using  open site around their homestead   88 95.7 
Travel to other distant area 18 19.6 
Obtained feed sources from crop residues   69 75 

Use of controlled grazing inside area exclosures 16 17.4 

 
3.6. Community attitude to future expansion 
       Even if there was shortage of grazing land and fuel wood in 
the study sites following exclosures, respondents who accounted 
for 72.8% has got a positive opinion for further expansion of the 
practice and to amend the management practices of area 
exclosures in the future in order to rehabilitate other degraded 
lands in their localities (Table 10).  This implies that large 
numbers of the communities have got a constructive outlook 
towards the hillside exclosures practice as means of rehabilitation 
intervention of seriously degraded hillsides in their 
localities.During FGDs with focus groups, they raised one major 
idea. One of the issues they identified as area of future 
improvement for the new area exclosures is the need to amend 
the management activities like developing fire line, construct soil 
and water conservation in a better way and protecting illegal 
hunting from exclosures and around it and constructing of water 
points (reservoirs) for wild animals in order to keep them in side 
area exclosures. This is because animals go away from 
exclosures in order to seek drinking water. Additionally, they 
mentioned that for the success of all this the communities, 
governments and local NGOs work together.About 27.2% of the 
respondents wish to protect and maintain area exclosures using 

the current practice. The reason is that they are afraid of some 
wild animals which have a negative impact on the crop and 
livestock (Table 10).When they were asked whether they are 
happy or not by the current administration body, the majority of 
the respondents in both sites supported the current community 
ownership of the exclosures. In fact 88% of the respondents 
opposed the idea of shifting the ownership of area exclosures 
from the community to individual ownership. One of the reasons 
for opposing individual ownership of area exclosures is they 
argue the cost of management activities will increase under 
individual ownership. For instance, the cost allocated for hire 
guard is minimal when performed by members of the whole PA 
than individuals. Moreover, differences in individual priorities 
regarding land use, including the need for planting different 
(enrichment) tree species, constructing different physical soil and 
water conservation activities would also increase the cost of 
individuals. The remaining 6.5% of the respondents have a view 
that ownership of the closed area should go to the Ministry of 
Agriculture. The reason is that they fear conflict may arise 
among community members on the process of benefit sharing if 
area exclosures ownership hold by the communities (Table 10). 
 

 
Table 3- Local people’s attitude to future expansion and ownership of area exclosures 

 
Attitudes of farmers about future expansion of 
exclosures practices 

Responses of respondents 

Positive respondents 
(N=92) 

Percentage 

Protect and maintain using current practices 25 27.2 

Expand the practices to new areas 67 72.8 

Tenure preference   

Continue with communities ownership 81 88 

Pass to individual 10 10.9 

Pass to Ministry of Agriculture 6 6.5 

 
       A correlation analysis (p<0.01) showed that there is a  
positive attitude among the three categories of farmers (poor, 
medium and rich) and attitudes regarding  future expansion of 
area exclosures inboth case studies (Table 11 ). The result 
indicated that all of the respondents in the study area had a 
positive attitude towards the existing practice of area exclosures 

and planned to expand the practice in the future. But richer 
farmers agreed more easily as compared to the poor farmers to 
rehabilitate the remaining degraded lands through area 
exclosures. This is due to the fact that the richer farmers have 
more animals as compare to the poorest one and more benefited 
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by the grass gained from exclosures as compare to the poorest 
one.  

 

 
Table 4- Correlations of the household’s wealth status with their perception for future expansion of the practices 

 
Household characteristics Pearson Correlation 

Wealth status of the respondents  for Qamo Gerbi .494** 
Wealth status of the respondents  for Gallo Hiraphe      .819** 

 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
Independent variables: Local people’s perception for future area exclosures expansion 
 

IV. CONCLUSION AND RECOMMENDATIONS 
       This study has revealed local people’s perception on area 
exclosures practices. The area exclosures in the study area are 
established in the largely hillside communal lands that are highly 
affected by deforestation and resulting resource degradation. The 
study indicated that about 72.8% of the respondents showed a 
positive attitude towards the establishment of the area exclosures 
and supported the idea of expanding the experience further in 
their respective localities. Most of the respondents (96.7%) also 
confirmed that they had obtained socio-economic and 
environmental benefits from the establishment of the area 
exclosures through control of soil erosion, better availability of 
grass for animal feed, increase in honey production and 
biological diversity of the area, increase in productivity of 
adjacent hillside farmlands, increase the aesthetic value of the 
land as well as create conducive environmental condition for the 
local communities. Economically, the area exclosures have 
increased agricultural productivity of the farmlands, particularly 
those located adjacently, through control of flooding from the 
hillsides to the farms. Consequently, farmers are less exposed to 
soil erosion and resulted problem of loss of productivity. Farmers 
are able to have better quality and quantity of grass from the 
exclosures as the areas are protected from free human and animal 
interference.  In fact, harvesting grass from exclosures for animal 
feed is a highly appreciated benefit of the exclosures by the 
communities. Similarly, the exclosures and the regeneration of 
the natural vegetation have increased the esthetic value of the 
land and create conducive environmental condition for the local 
communities. In terms of ecological services, the area exclosures 
significantly reduced the flooding problem from the hillsides and 
helped for the better environmental protection and management 
of natural resources in the exclosures as well as in the nearby 
farmlands. Overall local farmers have a positive attitude towards 
area exclosures practices in both sites.  
       The research also identified some negative consequences 
associated with the establishment of the area exclosures. 
Shortage of firewood is the major problem identified by the 
41.3% of the respondents. Previously people were collecting 
firewood from the areas now exclosed freely both for household 
consumption as well as for sale. The exclosures of the areas 
restricted farmers’ access to firewood and, consequently, forced 
them to use other often economically and/or environmentally 
expensive options. Use of other alternative sources of energy 

(mainly animal dung and crop residues) and firewood bought 
from market and own farms are the major responses to the 
problem of source of firewood due to the establish of the area 
exclosures. Similarly, the establishment of the area exclosures 
has created scarcity of pastureland in the areas. Although it was 
very poor in quality, farmers used the areas now under area 
exclosures as one of their major pasturelands. Now, they use 
different mechanisms to address this problem. Use small open 
sites around their Homestead, more use of other feed sources 
(such as crop residue) and travel to other distant area with their 
cattle are the major alternative solutions people adopt to address 
the shortage of pasture. Moreover, the use of grass from the area 
exclosures in controlled grazing system inside exclosures has 
limited contribution to minimize the problem of animal feed 
created due to the establishment of the exclosures. 
       Management wise, the area exclosures are managed by the 
community themselves. The management activities include 
guarding, constructing different soil and water conservation 
practices (such as soil bund, micro basin and trench to increase 
water holding capacity of the area as well as to reduces sever 
erosion),  and enrichment planting. They have locally formulated 
rules and regulations (by-law) on area exclosures to assist the 
administration and utilization of resources found inside the 
exclosures. However, unequal distribution of the benefits 
(notably grass gained from exclosures) among all members of the 
communities is indicated as the major management problem of 
the exclosures which may affects future expansion of exclosures. 
Even if there was shortage of grazing land and fuel wood 
following exclosures establishment, as well as unequal 
distribution of benefits from exclosures among the local 
communities in both case studies majority of the communities 
has got a positive opinion for the further expansion of the 
practice to other unprotected areas and amend the current 
management practices. 
       Based on the findings of the study, the following points are 
recommended, which can be helpful for the success of area 
exclosures as a means of rehabilitating the degraded lands in the 
study area.  

 In the study area overall local communities have a positive 
attitude towards the practice of area exclosures. However, 
there is a need to increases its productivity, having more 
area exclosures and amend their management practices. 
Therefore, providing training and creating awareness for 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 10, October 2016      593 
ISSN 2250-3153   

www.ijsrp.org 

the communities about different management practices that 
can enhance productivity are essential.  

 The optimistic view of the local community to rehabilitate 
degraded lands through exclosures and make them 
productive is a very important aspect for the success of the 
area exclosures in the study area. Therefore, close 
collaboration of the Agricultural Office and existing local 
NGO with the local people is indispensable in order to 
maintain the positive attitude, amend the management 
practices and to address constraints associated with area 
exclosures.  

 The cut-and-carry mode of using grass is not put in to 
practices in the study area which are entitled to rights of 
use. This activity may have facilitated the natural 
regeneration process of the area exclosures by avoiding 
competition between regenerating woody plants and 
grasses. It can also help as a means to insure equal 
distribution of the benefits of the exclosures among all 
members of the community. Thus, the cut-and-carry mode 
of grass use should be put into practice.  

 The current study was conducted on local people’s 
perceptions of area exclosures in relation to socio-economic 
and environmental benefits, current management practices, 
and problems associated to the practices and possible area 
of amendment by the existing management practices. 
Therefore, research is recommended if further studies 
conducted on the diversity of fauna and flora and their 
functional relationships with the development of woody 
vegetation in the exclosures.  
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Abstract- Sociologists have again started meta-theoretical 
debates about their disciplines in terms of crisis, fundamental 
goals and purposes, cores and identities. The achievement of 
“objective knowledge” through this discipline was never beyond 
question. Hence, the articulation of “truth” through the scientific 
approaches applied in social science is also obscure to many 
extents. Of late, often both in academic and in public discussions 
we hear that truth is contingent on time, space and culture. This 
contingency of truth also has been developed in many recent 
academic discourses. However, the basic aim of this paper is to 
enter into the wider debate ofsocial sciences theories in 
understanding the “truth/objectivity.” Through this paper, I argue 
that the forms of truth characteristic of our present are wider than 
social scientists recognized, their relations to objectivity more 
various, and their historicity more complex. The truth regime of 
advanced modernity is characterized by multiple, irreducible 
truth formulae that coexist and sometimes vie for dominance. 
Finally, this paper concludes that a new theory emerges from the 
end of another one and there is no panacea in achieving the 
truth/objectivity. Since, judging all alternatives rather than one is 
better as well as tenable to gain knowledge on 
truth/objectivity.Because trying many alternatives improve our 
self-evidence and self-evidence is comparatively better in 
judging the truth/objectivity.  
 
Index Terms- Truth, Objective Knowledge, Social Science 
Theories, Positivism, Falsificationism, Realism, Anti-Realism, 
Hermeneutics, Feminist Standpoint Theory 
 

I. INTRODUCTION: THE ROAD TO TRUTH 
he transcendental ego is the agent of truth (Sokolowski, 
2000:156). It exercises this agency in many contexts: in 

speech, picturing, reminiscence, practical conduct, political 
rhetoric, clever deception, and strategic maneuvering. A special 
way of exercising the power to be truthful occurs in science, 
whether the science is empirical or rhetoric, and whether it is 
focused on one region of being or another (ibid, p.156).But are 
these scientific approaches/roads are able/enough in searching 
the truth/objective knowledge? In fact, theoretical truth is not a 
fixed entity discovered according to a metatheoretical blueprint 
of linearity or hierarchy, but is invented within an ongoing self-
reflective community in “theorist,” “social scientist,” “agent,” 
and “critic” become relatively interchangeable (Brown, 
1990:189). As a result various ‘rhetorical turn’ has become an 
important intellectual movement in the human sciences, where 
reality and truth are formed through practices of presentation and 
interpretation by rhetors and their publics (ibid, p. 188). 

       Of late, often in academic or in public discussions we hear 
that truth is contingent on time, space and culture. This 
contingency of truth also has been developed in many academic 
discourses (e.g. neopragmatism of Richard McKay Rorty). Some 
philosophical discourse developed on ‘truth’ says truth is time 
bounded or ‘truth regime’. For example, Foucault (2000b: 131) 
considered truth as “truth regime” as a “general politics of truth.” 
Foucault for the first time proposed that “each society has its 
regime of truth, its ‘general politics’ of truth-that is, the types of 
discourse it accepts and makes function as true.” Thus social 
science theories are now called into questions for its 
epistemological construction/reconstruction of truth/objective 
knowledge. 
       This ongoing debate has been spurred because of the 
fragmentation in the social science theories, which has given 
birth to many fugitive questions especially on the essentialization 
of truth/objective knowledge. However, on the one hand, the 
sheer split among the philosophers and philosophies in the 
dynasty of social science adventure posed the conspicuous 
ambiguity to its learners and readers to make a clear-cut sense on 
the truth/objective knowledge, on the other hand, some advocacy 
for these dividedness is going to be entertained by some of the 
philosophers and its stakeholders specially in the web of 
modern/postmodern philosophical endeavors (e.g. queer theory). 
One major aspect of these theories of science of social sciences is 
to cogitate truth and gain the objective knowledge. Though the 
theory of science as a “theoretical understanding of the goals, 
aims, fallibilities, controversies, failures, and achievements of 
science” is seeking to investigate the nature of science, it also 
poses many questions at the same time i.e. “what is science?” 
“What is objective knowledge?” and “What is truth and how can 
we obtain it?”  
       To my mind, the fall of grand-narratives escalated the 
fragmentation of social science philosophies that are engaged in 
searching the truth/objective knowledge. As Brante states that 
sociologists have again started meta-theoretical debates about 
their discipline in terms of crisis, fundamental goals and 
purposes, cores and identities (2001:1).” However, with the flow 
of time and the development of attempts to “learn” the truth, not 
invent or intuit it” (Wallerstein 1995, 13) the new types of 
questions started to emerge, such as “whose objectivity?” which 
introduce a serious doubt that is it actually possible to achieve 
objective knowledge (Wallerstein, 1995: 91) or that truth 
virtually exists. While Sayer states “no philosophy of science can 
promise ‘a royal road to truth’ (2000: 17).” And Tilly (2001) 
believes that social reality is too particularistic to be explained. 
Thus enquires of social science theories regarding the 
development of truth or objective knowledge are under immense 
of scrutinizing.  

T 
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       However, this paper aims to understand the 
‘truth/objectivity’-one of the major aspects of social science 
theories. I do believe, looking at this issue from any single point 
of view (i.e. positivism or realism) will be inadequate as well as 
may mislead us to gain the appropriate and adequate knowledge 
on the issue, rather the discussion from different major 
philosophical trends (i.e. positivism, realism, hermeneutics, 
standpoint (feminism), might be imperative to realize as well as 
to envisage its effects on the issue. Thus this paper attempts to be 
engaged in a wider debate in the theory of science of social 
sciences in understanding the “truth/objectivity.” 
 

II. TRUTH IN POSITIVISM AND FALSIFICATIONISM: VERIFY 
OR FALSIFY 

       In this section I want to offer a set of insights about how the 
truth was configured according to positivistic approach in terms 
of crude objectivity. Positivism is a term with many uses in 
social sciences and philosophy (Hollis, 1994:41). At the broad 
end, it embraces any approach, which applies scientific method 
to human affairs conceived as belong to a natural order open to 
objective enquiry (ibid, p.41). Positivism, pioneered by the father 
of sociology Auguste Comte, has been developed as a 
renunciation of Aristotelian metaphysics (Wallerstein, 1995:10). 
The advocacy on behalf of logical positivism originated in 
Vienna in the 1920’s, further developed and attempted to 
formalize classical Comte’s positivism, paying close attention to 
the logical form of the relationship between scientific knowledge 
and facts (Chalmers, 2004: 3).It refined the idea of gaining the 
truth through verifications as “a proposition has meaning only in 
as far as it can be verified” (Schlic cited in Werkmeister, 
1937:281). Positivists of that school acknowledge the objective 
reality and see science as a way to discover this reality with 
method that enables “us to go outside the mind” (Wallerstein, 
1995:11), which is observation, “the moment of truth when 
hypotheses are tested against the facts of the world” (Hollis, 
1994:42). Thus the creation of the multiple disciplines of social 
science was part of the general nineteenth-century attempt to 
secure and advance “objective” knowledge about “reality” on the 
basis of empirical findings (Wallerstein, 1995:11).  
       Karl Popper also saw the moment of truth in the “one where 
theory is tested against pure observation or brute fact” (Hollis, 
1994:76), but he proposed an opposite approach ‘falsification’ in 
comparison to positivist’s verification. Thus, he was in 
fundamental opposition to this entire construction of knowledge 
and to the assumption of total verifiability (Kraft cited in O’Hear, 
2004:175). Popper claimed that there is no complete verification 
at all of general statement about reality; only an ambiguous 
falsification for it is possible (Ibid, p. 176). This approach 
implies that none of current theories can be accepted as true, only 
as “superior to its predecessors” (Chalmers, 2004:69) or as “the 
best available…better than anything that has come before” (ibid, 
p. 60). Falsificationism shifted the focus in science from showing 
the truth (or what is perceived as truth) to continuous 
improvement of existing knowledge (ibid, p.85) and hence 
falsificationism’s motto can be presented as “progress rather than 
truth (ibid, p. 86).” 
 

With the passage of time positivism have undergone with a lot of 
critiques. The anti-positivist sought to liberate the science from 
stereotypes about a neutral and objective observational basis in 
order to enable theories that ‘produced’ new types of 
observation, in social science as well as in quantum physics 
(Brante, 200:169). The fundamental base of positivism is 
observation/empiricist views and this is considered as passive 
and private, is totally inadequate, and does not give an accurate 
account of perception in everyday life, let alone science 
(Chalmers, 2004:19). Thomas Kuhn did not think that truth lies 
either in verifiability or falsification, rather than “it is bound by 
paradigms” (Benner 2011). The truth for Kuhn was the guidance 
for normal science, which were provided by these sets of 
“general theoretical assumptions and laws and the techniques for 
their application that the members of a particular scientific 
community adopt” (Chalmer, 2004:108). Here he emphasized on 
scientific progress that is launched from “pre-science-normal 
science-crisis-revolution-new normal science-new crisis” (ibid, 
p.8-9). Thus, the whole process of science Kuhn presented as a 
puzzle-solving activity (ibid, p.109) interrupted by crises. 
       Imre Lakatos’ views were somehow similar to those of 
Kuhn’s as he also “saw the merit in portraying scientific activity 
as taking place in a framework” (Chalmers 2004:130), but 
instead of paradigms, he proposed that the truth was framed by 
“research program”, constituted of fundamental principles which 
defined “feature of a science” and could not be “blamed for any 
apparent failure”(Chalmers 2004, 131). Paul Feyerabend, with 
his famous principle “anything goes,” stepped even further and 
revealed the “socially embedded” nature of science (and hence 
the scientific truth). Feyerabend advocated for individual 
freedom in contrast to the institualization of science (Chalmers, 
2004:155-156), as his anarchistic theory of science claims that 
there is no one superior scientific method to obtain the truth 
(ibid, p.150). 
 

III. WAR OF THE WORLDS: TRUTH IN REALISM AND ANTI-
REALISM 

       The fundamental basis behind realism is the acceptance that 
non-observable phenomena actually exist what entitle the 
reality/truth. This philosophical approach includes many 
branches and schools to the notion of truth distinguishing their 
own specialty. Realism is based upon three postulates 
(ontological, epistemological and methodological), which admit 
the existence of independent objective reality, of our possibility 
to achieve knowledge about this reality, and of the fallible, but 
correctible nature of such knowledge (Brante 2011b). According 
to Andrew Sayer “Truth might better be understood as ‘practical 
adequacy’, that is in terms of the extent to which it generates 
expectations about the world and about results of our actions 
which are realized (2000:43)”. 
       Empirical realism emphasize to accept the truth from 
observable atomistic objects, events and regularities among them 
and does not recognize the existence of unobservable qualities 
(Sayer, 2000:11)-which is quite different from the classical 
understanding of realism that appreciates “the world that lies 
behind the appearances” (Chalmers, 2004:226). On the other 
hand, critical realism, truth is socially situated but not socially 
determined one (Baskor, 1978). Thus critical realism 
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discriminates between the objective world and our experience of 
it, and distinguishes among the real (“the structures and powers 
of objects”), the actual (“what happens if and when those powers 
are activated…what they do and what eventuates when they do”) 
and the empirical (“the domain of experience”) (Sayer, 2000:11-
12).  
       On the other hand, scientific realism claims that the objects 
of scientific knowledge exist independently of the minds or acts 
of scientists and those scientific theories are true of that objective 
world. Thus scientific realism aims science at achieving true 
statements about the world and it behaves, at all levels, not just at 
the level of observation and recognizes the current theories as 
“truer than earlier theories” (Chalmers, 2004:238). Whereas, 
Conjectural realism focuses on the fallibility of knowledge and 
proposes that “the very fact that we can declare past theories to 
be false” is the indication of existence of “a clear idea of the 
ideal that those past theories have fallen short of” (Chalmers, 
2004:240).  
       Anti-realism claims that there are no normative truths about 
what it is rational to believe. While realism accepts existing 
theories as “candidates for the truth” (Chalmers, 2004:231), the 
opposite school-anti-realism-considers theories only as means “to 
correlate and predict the results of observation and experiment” 
and theories are not appropriately interpreted as true or false 
(Chalmers, 2004:231). According to Bas van Fraassen, “the merit 
of theory is to be judged in terms of its generality and simplicity 
and the extent to which it is borne out by observation and leads 
to new kinds of observation” (cited in Chalmers, p. 232). 
However, the main clash between realists and anti-realists lies in 
the question if we can consider theories as “at least 
approximately true,” taking into account that they are “so 
predictively successful”(Chalmers, 2004:235). The anti-realist’s 
answer is that the productiveness of the theory does not indicate 
its truthfulness (ibid, p. 236). 
       The opponents of realism (mostly led by Jacques Derrida, 
Michel Foucault, Richard Rorty, Thomas Kuhn, Hilary Putnam) 
vigorously denied that that all or most of what we encounter in 
the world exists and is what it is independently of human 
thought-rather they made a strong argument on the reality that, 
all or most of reality depends on human conceptual schemes and 
beliefs. Thus they turned down to the existence of any 
truth/objectivize reality in the essentialization of science and the 
knowledge achieved through this scientific process. 
 

IV.  WHEN MEANING MATTERS: TRUTH IN HERMENEUTICS 
       Hermeneutics attempts to formulate a theory of 
interpretation (Warnke, 1987:1), giving priority on seeking of the 
meaning, rather than cause (Hollis, 1994:16-17). Although its 
inception was as a legal and theological methodology, later on it 
developed into a general theory through the work of Friedrich 
Schleiermacher, Wilhelm Dilthey, Martin Heidegger, Hans-
Georg Gadamer, Paul Ricoeur, and Jacques Derrida (Helmstad, 
2011b). It recognizes the historicity of human understanding 
where ideas on truth and objectivity are presented in historical, 
linguistic, and cultural horizons of meaning (Gardner, 2010:9).   
Schleiermacher notes two different methodical forms of 
hermeneutic practice: grammatical and psychological (Warnke, 
1987:13). Where as grammatical interpretation attempts to 

identify the precise meaning of linguistic terms, psychological 
interpretation focuses on the core decision or basic motivation 
that has “moved to the author to communicate (ibid, p.13). Thus 
he suggested that to understand the meaning of a discourse is to 
reconstruct the original intentions of writers or speakers on the 
on hand, and the circumstances of their lives at the time on the 
other hand. In this way Schleiermacher severs hermeneutics from 
questions of ‘truth’ (Warnke, 1987:14) what is developed from 
the experience of alien and possibilities of misunderstanding as 
universal (Gadamer, 2004:179).  
       Wilhelm Dilthey characterizes the development of modern 
hermeneutics as a “liberation of interpretation from dogma” 
(Warnke, 1987:5). Hediscusses the genesis of human sciences 
out of the context of what he calls ‘life’ and ‘lived experience’ 
(Harrington, 2001:47). Life signifies our human experience of 
existing in a world that we feel as both exterior to us and of our 
own making and lived experience denotes our ‘inner’ experience 
over time (ibid, p.48). Thus, Dilthey had tried to establish the 
autonomy of the logic of such studies as history, textual 
interpretation and the investigation of social norms, practices and 
institutions (Warnke, 1987:2). Finally he claimed that social 
scientific findings were to be repeatable in the same way as 
natural scientific experiments and in both cases truth/objectivity 
was to mean an elimination of subjective intrusions (Warnke, 
1987:2). 
       Whereas, Dilthey emphasized on process of objective 
understanding, Heidegger declined the importance of objectivity 
as it was influenced by the model of the natural sciences 
(Gadamer, 1995:6), rather he claimed that our understanding 
cannot transcend its historical situation, that the knowledge to 
which it attains is always partial and revisable and, most 
importantly this circumstances is not seen as a limitation of its 
objectivity (Warnke, 1987:40-41). Further he claimed that the 
notion of “objective’ understanding is rather an illegitimate 
importation form the natural sciences via Diltheyian 
hermeneutics (ibid).  
       Gadmer’s account of hermeneutics reflection on truth and 
objectivity emphasizes the necessity of distinguishing between 
two forms of understanding: the understanding of truth-content 
and understanding of intentions (Warnke, 1987:7). Whereas, the 
first form of understanding refers to the kind of substantive 
knowledge, the second senses of understanding, in contrast, 
involve knowledge of conditions and this kind of understanding 
thus involves an understanding of the psychological, 
biographical, or historical conditions behind a claim or actions as 
opposed to a substantive understanding of the claim or actions 
itself. What is understood is not the truth-content of a claim or 
the point of an action but the motives behind a certain person’s 
making a certain claim or performing a given action (Warnke, 
1987:7-8). And ultimately we cannot achieve the truth as under 
Gadamer’s instruction; we are urged to recognize that we enter 
the hermeneutics circle borne by our prejudices (Gardner, 
2010:53-56). Thus our ideas as to what constitutes an objective 
judgment (positivism) and rational decision (realism) are 
themselves ideas of particular tradition (Warnke, 1987:80). 
       To conclude this section, it is suffice to say that according to 
hermeneutics views “we are always involved in interpretation 
and that we can have no access to anything like “the truth” about 
justice, the self, reality or the “moral law”. Our notions of these 
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“truths” are rather conditioned by the cultures to which we 
belong and historical circumstances in which we find ourselves 
(Warnke, 1987:1)-and its changeable essence as “this century’s 
knowledge is the next century’s superstition” (Warnke, 
1987:161).  
 

V. FROM FEMINIST LENS: TRUTH IN FEMINIST STANDPOINT 
THEORY 

       The foundation of feminist theories of social science is 
marked as the critique of existing social science theory and often 
questioning its ‘objectivity’ in general and “ability of these social 
sciences to account for their reality” (Wallerstein, 1995:51), in 
particular. Feminist lens often goes with underpinning the 
question, “how is it possible to get the “truth/objective 
knowledge’ from a theory (including feminist theory, as cited by 
Haraway, 988: 575) that stands without a clear standpoint? As a 
result, a new web in the development of feminist philosophy-‘the 
feminist standpoint theory’ has been emerged during 1970s-
1980sprimarily led by Sandra Harding, Patricia Hill Collins, 
Nancy Hartsock, Susanne Hekman, Dorothy Smith (Mulinari, 
2011). 
       Hekman (1997:341-342) in her article“Truth and Method: 
Feminist Standpoint Theory Revisited” has featured the feminist 
standpoint theory through the following stages: 1) Nancy 
Hartsock (1983) in “Money, Sex, and Power” criticized 
positivism and tried to “define the nature of the truth claims that 
feminists advance and to provide a methodological grounding 
that will validate those claims”; 2) Dorothy Smith unfolded the 
sociological method from the “standpoint of women”; 3) Sandra 
Harding formalized the scientific grounds for standpoint theory; 
4) black feminist standpoint was articulated by Patricia Hill 
Collins; 5) in late 1980s and early 1990s the criticisms of 
standpoint theory mounted; 6) in the late 1990s feminist 
standpoint theory occupies a much less prominent position for 
several declining developments (i.e. discredit of Marxism, 
opposed postmodernism and post-structuralism). 
       The feminist standpoint “expresses female experience at a 
particular time and place, located within a particular set of social 
relations” (Hartsok, 1983b: 303).Hartsock distinguished between 
the truth of women and men, but tried to avoid the idea of 
multiplicity and hence relativeness of truth (Hekman, 1997:343). 
She pointed out that material life structures our understanding 
and stressed that the dominant society group decides what is 
‘real’. Since, from a common ground it is impossible to 
understand the women situation. As Mulinari (2011) states that 
the special position of women gives them a special 
epistemological standpoint, which makes possible a view of the 
world that is more reliable and less distorted.  
       On the other hand, Harding argues not for epistemological 
but sociological relativism: some accounts of the world are better 
than others. But there are different accounts of the world rooted 
in distinct and objective position. In a response Haraway argues 
that objectivity from a feminist approach should instead be 
perceived as “situated knowledge. “Situated knowledge means 
someone, with a specific perspective, in a specific historical and 
social context does all that research. Hence, objectivity from this 
approach is not about its neutrality but how to handle the context 

and the perspective from which the research is derived from 
(Haraway 1988: 581, 583). 
       While, Collins advocacy for standpoint theory indicates the 
problematic power relations where she claims, “Standpoint 
theory argues that groups who share common placement in 
hierarchical power relations also share common experiences in 
such power relations. Such shared angles of vision lead those in 
similar social locations to be predisposed to interpret these 
experiences in a comparable fashion (1997:377).”Since, feminist 
standpoint theory is very imperative in locating as well in 
understanding women position more actively and accurately. 
However, some fugitive questions also raised in placing the 
feminist standpoint theory as Haritaworn asked the question 
“how can we bring differential positioning into community with 
each other without causing epistemic violence (2008:2.8)?” 
While Smith confused with the embodiment of standpoint theory 
as she argues “a major problem is the reification of “feminist 
standpoint theory (1997:392).” 
       However, to conclude this section, we can say that 
standpoint theory considered knowledge as situated, but yet 
possible to be “true” and proposed the idea of existence of 
“multiple standpoints from which knowledge is produced” 
(Hekman 1997, 342) with the problematized consequence of 
existing of “multiple truths and multiple realities” (ibid, p. 351), 
also described as “modernist paranoia” (Harding 1997, 387).  
 

VI. TRUTHURAMA: CONCLUSION 
       In relation to the notion of the truth, every theory has its own 
focus of concern or area. In this regard Sayers (2003:2) states 
that each discipline likes to flatter itself that it is more 
fundamental than all the others. In positivism-truth exists in 
observable world and can be obtained by verification. In 
falsificationism-truth does not exist on our current stage of 
development, but we can obtain it through the continuous process 
of falsification. In paradigm shift-truth exists in the frames of 
paradigms and we can obtain it until we face an anomaly relevant 
enough for starting a crisis.  
       According to Laktos-truth exists and is framed by ‘research 
program’ and we can obtain it since it is safeguarded by 
‘protective belt’. In epistemological anarchism-truth exists and 
we can obtain it if we abandon dominant methodologies that 
restrict scientific progress. In hermeneutics-actual truth does not 
exist, the truth that we have is formed by our history and 
tradition, and hence we cannot obtain real truth, but are only 
supposed to investigate the meaning of the word and producing 
its interpretations. In standpoint theory-situated truth does not 
exist in a world with dominance, but can be obtained if we 
change our reality. In realism-truth exists in observable and 
unobservable world, but cannot be obtained as every theory is 
partially true. In anti-realism, truth does not exist and cannot be 
obtained as we are stuck in never-ending searches for truth. 
       Being a graduate of social sciences, I have not only gained 
an orientation in the different philosophical branches of social 
sciences but also have been confused with the idea of 
truth/objectivity. Since, I often ask questions myself, is there any 
truth? Is it possible to gain the objective knowledge? And is there 
any royal way to learn the truth? My articulation goes with 
assumption that, for the same phenomena/fact (i.e. religion or 
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origin of species) the perception among the people is quite 
different. Then which one is really true?  
       In fact, a shared, naturalistic belief in the unity of science to 
gain the truth/objective knowledge is a matter of long 
controversy/disputes (Hollis, 1994:15). The outbursts of these 
disagreements are very conspicuous in different theories of social 
sciences in terms of ontological, methodological, and 
epistemological essentialization. For example, in the case of 
ontological knowledge about structure and actions, with Marx 
contending that action is determined by structure. On the 
contrary, While Mill argues that all phenomena of society arise 
from the actions and passions of human beings (ibid, p.115). In 
case of methodology, the debate is distinguished by the idea of 
generality, for instance to laws of nature, or to the particular, for 
instance to specific mechanisms.  
       And the third is epistemological, with Mill upholding an 
empiricist view that knowledge is a matter of experience and 
Marx needing a theory, which allows knowledge of an 
underlying reality (Hollis, 1994:15). These disagreements exist 
not only among the major philosophical endeavors (i.e. classical 
and contemporary, positivistic and interpretative, micro and 
macro, realism and anti-realism, idealism and materialism, 
hermeneutics and rationalism, grand-meta and standpoint etc.) 
but also in between any single trend. For example, in case of 
Positivism, it seemed to me that one philosophical enquiries has 
been developed from the ending-line (weakness, opposite view) 
of another philosophical enquires (i.e. verification (Comte)-
falsification (Popper)-neither verification nor falsification rather 
paradigm (Kuhn)-not paradigm but research program (Laktos) 
and Feyerabend turned down any scientific superiority. 
       However, despite these disagreements, I do believe that the 
attempt of different social science theories should be object-
oriented, because without making sense towards objectivity it 
would be more obscure in gaining the knowledge on 
truth/objective knowledge, for what we claim for, through this 
theoretical approaches. To conclude, it is suffice to say that, as 
there is no panacea, since judging all the alternatives is better as 
well as tenable to gain knowledge on truth/objectivity than to 
judge only one option. Because trying many alternatives improve 
our self-evidence and self-evidence is comparatively better in 
judging the truth/objectivity. As Hollis argues, “anything self-
evident is thereby true  (1994:24).” 
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Abstract- Non-governmental organisations have since the 
colonial period played a major role in socio economic 
development in Kenya through designing and implementing 
projects as well as the actual provision of basic needs services to 
the disadvantaged groups in rural and urban areas. The main 
objective of this study was to determine the effect of financial 
planning on project deliverables of Non-Governmental 
Organizations. The study aimed at analyzing the financial 
planning that will lead to a better project deliverable of NGOs. 
The study focused on the aspects of financial planning which 
include financial objectives, financial resources, financial 
efficiency and financial standards and their effect on the project 
deliverable of NGOs. The scope of the study was Pastoralist 
Integrated Support Programme (PISP), Marsabit town, Marsabit 
Sub- County, Marsabit County. The literature review highlighted 
the variables used in this study and review what other people 
have said about them. The researcher reviewed literature of past 
studies which was related to and consistent with the objectives of 
this study. Important theoretical and practical problems are 
brought out, relevant literature on the aspects pertaining to the 
effect of financial planning on the project deliverable of non-
governmental organizations in Kenya. A total of 40 employees 
were interviewed in the office. The researcher used census 
method since the target population was less than one hundred 
persons. Data was collected using Questionnaires which were 
both closed ended and open ended, where descriptive statistics 
was utilized to organize and describe the data while excel 
computer package was used to present the analysis in tables, pie 
charts and bar graphs. The research found out that the effect of 
financial objectives to project deliverables was good. The 
organization was able to achieve its set project targets due to the 
use of financial planning. The study also found out that financial 
resources affected the project deliverables in PISP, as adequate 
financial planning resources resulted to achievement of project 
set targets. The study further found out that financial efficiency 
affected the project deliverables in PISP. An efficient financial 
system improved the performance of projects which 
consequently led to timely achievement of set project targets. 
Lastly, the research found out that financial standards influenced 
the performance of projects.  The financial planning policies and 
procedures set by PISP determined how accurate the financial 
reports submitted to the donors were; they also ensured that the 
project funds were well utilized per each specific project 

deliverable. The study recommends for management to ensure 
financial objectives are set to determine the amount that is 
needed or desired, the time frame in which it must be made and 
how the money will be spent. It was also recommended that 
management needs to ensure adequate, suitable and appropriate 
financial resources are available to ensure achievement of project 
deliverables. Further, management should ensure financial 
planning is in place for optimized utilization of scarce resources. 
Further studies were recommended on the individual aspects of 
financial planning that is financial objectives, financial resources, 
financial efficiency and financial standards. Also, a study could 
also be carried out focusing on factors influencing formulation of 
financial plans or even challenges faced during formulation of 
financial plans in Non-Governmental Organizations in Kenya. 
 
Index Terms- Financial planning, Financial Resources, Financial 
Efficiency, Financial Standards 
 

I. INTRODUCTION 
lanning is a process which is concerned with deciding in 
advance what, when, why, how, and who shall do the work. 

Generally, planning involves establishment of organizational 
objectives and policies; identification of alternative courses of 
action and programs and selecting the best course of action and 
program. Financial planning is the task of determining how an 
organization will afford to achieve its strategic goals and 
objectives.  
       The financial planning activity involves assessing the 
business environment; confirming the business vision and 
objectives; identifying the types of resources needed to achieve 
these objectives; quantifying the amount of resource (labor, 
equipment, materials); calculating the total cost of each type of 
resource; summarizing the costs to create a budget; and identify 
any risks and issues with the budget set (Koteen, 1997). Non-
Governmental Organizations are facing more challenging times, 
thus executives are tasked with more strategic responsibilities of 
financial planning in the face of increasing costs of offering 
public services and falling tax revenues thus increasing the 
difficulty and importance of financial planning.  
       Financial planning offers important tools that help Non-
Governmental Organizations determine their current conditions 
and plan for its future. Accounting and financial analysis aid in 
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making sure that an organization has what it needs to operate 
successfully. Budgeting allows an administrator to plan, make 
proper choices, and decide on the mission and direction of an 
organization. However, while plans and strategies are often 
stated in a number of elements, resource allocation has always 
remained the principal means of implementing them. 
Consequently, an organization's budget, which embodies its 
resource allocation decisions, has become the only visible 
manifestation of its strategic planning process. Performing 
financial planning is critical to the success of any organization. It 
provides the business plan with rigor, by confirming that the 
objectives set are achievable from a financial point of view. It 
also helps the CEO to set financial targets for the organization, 
and reward staff for meeting objectives within the budget set. 
       In Kenya, NGOs began as self-help groups in the years of 
1960s when the first president of Kenya began to encourage 
grassroots growth through coming together in spirit of what was 
referred to as ‘harambee’ The harambee spirit kept most of the 
self-help groups growing (Wanjohi 2010). In the past two 
decades the governments throughout the developing world have 
seen an explosion in the number of foreign and local non-
governmental actors providing social services in their territory.  
       According to Gathara (2013), 53% of health care is delivered 
through private sector which are public based organisations or 
faith based organisations. Consequently, the influence of NGOs 
in augmenting the work done by the government and 
international is gaining recognition by the day. Their roles are 
more prominent in the traditionally marginalized areas like Arid 
and Semi-Arid Lands (ASALs) where basic government services 
are not readily accessible (Poverty Eradication Network, 2002). 
Essentially, their mission is to provide interventions to local 
communities through carefully designed projects meant to 
empower them so as to ensure implementation of the initiative.  
This entails a lot of financial planning at different levels so as to 
ensure that available financial resources are utilized in such a 
way to ensure maximum efficacy.  
       Traditionally, planning efforts in the Non-Governmental 
Organization sector have often ended unimplemented, meaning 
that planning documents often end up on the 'dusty shelves' as 
their contents is rarely implemented. There seems to be a new 
spirited enthusiasm in the private sector towards financial 
planning. In this regard, the PISP introduced a result-oriented 
budgetary system in its attempt to finance 'outputs' instead of 
inputs and process. These efforts are later consolidated in a 
budgetary reform called Medium Term Expenditure Framework 
(MTEF) initiated by donors and the Treasury. 
       The aim is not only to control expenditure but to link public 
resource allocation (Budget) to public service outcomes and to 
improve public sector efficiency including the use of public 
resources (GOK, 2003). Proper financial management gives 
organizations the tools to analyze areas of deficit and growth. 
With scarcity looming over Non-Governmental Organizations, 
the ability to develop new resources and generate better products 
becomes a vital tool for administrators. Proper financial 
management offers the tools to critically analyze the 
organization's status and potential resources. This management 
tool allows the administrator to pursue the growth of the 
organization. After all, growth in resources means growth in 
services and goods. 

       Despite the necessity to determine whether the financial 
planning adopted in the Non-Governmental Organizations is 
effectively delivering the required results so as to improve on it, 
to the best of researcher’s knowledge there is no information 
available leading to the consistent application of the same over 
time. Hence the main purpose of this research study is to 
investigate the effect of financial planning on the project 
deliverables in Non-Governmental Organizations. 
       The main purpose of the study was to determine the effect of 
financial planning on the project deliverables of Non-
Governmental Organizations with specific focus on PISP. The 
specific objectives were: to determine how financial objectives 
affect the project deliverables of NGOs in Marsabit Town, 
Marsabit Sub County, Marsabit County, to assess how financial 
resources affect the project deliverables of NGOs in Marsabit 
Town, Marsabit Sub County, Marsabit County, to establish how 
financial efficiency affect the project deliverables of NGOs in 
Marsabit Town, Marsabit Sub County, Marsabit County and to 
examine how financial standards affect the project deliverables 
of NGOs in Marsabit Town, Marsabit Sub County, Marsabit 
County. 
 

II. LITERATURE REVIEW 
       Financial objectives are needs or goals for the future. 
Financial objectives determine the amount that is needed or 
desired, the time frame in which it must be made and how the 
money will be spent. Goals should direct the operations and 
resources of the organization's operations in key external and 
internal areas. Goals are critical because they provide the 
important element of accountability to the financial planning 
process (Stillman, 2000). Financial Planning helps to focus the 
attention of the CEOs and subordinates towards organizational 
objectives. It predetermines the objectives and defines line of 
action to complete the work.  
       Management of any organization is formed to attain defined 
objectives. Thus, good management is the management by 
objectives. Financial planning serves as the blue print of the 
course of action and eliminates the unnecessary and useless 
activities. It focuses on priorities and facilitates to the 
management to make right decision at the right time (Willoughby 
and Julia, 2001). Financial Strategies are specific allocations of 
time, money and effort, and are designed to achieve the various 
goals and objectives. The strategies selected must reflect the 
priorities of the utility as expressed by the mission, goals and 
objectives. Unfortunately, virtually every utility organization is 
faced with the reality of limited resources, and therefore, the 
strategies must reflect carefully considered choices, and should 
be evaluated in terms of resources required, results expected, 
probability of successful implementation and potential impact on 
overall performance (Finkler, 2005). Financial Planning ensures 
commitment of the management towards organizational goal. It 
set the feelings of responsibility of managers. It facilitates to 
convert individual goals to organizational objectives. It clearly 
defines authority and responsibility of each and every authority. 
No one can avoid or divert his responsibility to others.  
       A financial planning, is generally characterized by the 
following common process patterns identification of basic goals, 
objectives and directing as well as harmonizing all activities in 
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all functional areas in line with these objectives; critical 
examination of the scenario and predicting of probable program 
outcome; costs which includes a consideration of all types of 
costs; direct, indirect, capital and non- capital costs as well as 
support costs which would include employee bonus, fringe 
benefits and other monetary incentives. Alternatives which 
consider all plausible alternatives, strategies for achieving them, 
and the probable consequences of each alternative program in 
terms of costs-benefits ratio relative to identified objectives 
(Hendrick, 2000). 
       An essential purpose of financial planning is to assess the 
financial resources that will be required to implement the 
programmes and activities to achieve the goals and targets of the 
plan, to ensure that funding is available as and when needed, and 
to monitor the efficient use of resources and of progress towards 
reaching the goals and targets (Vinzant and Janet, 1996). The 
processes employed in the allocation of resources serve as a 
means for dealing with complex, competing objectives in a 
manner that ensures organizational success and growth. An 
important question, then, is how does an organization rationally 
allocate its resources in order to achieve its goals? In order to 
make resource allocation decisions, in what at least appears to be 
a rational way, organizations generally do the following: 
Identify/design alternatives (alternative R&D projects, or 
operational plans for alternative levels of funding for each of the 
organization's departments). Identify and structure the 
organization's goals into objectives, sub-objectives, sub-sub-
objectives, and so on. Measure how well each alternative 
contributes to each of the lowest level sub-objectives .Find the 
best combination of alternatives, subject to environmental and 
organizational constraints.  
       Of all the procedures used to make organizational decisions, 
those employed in the allocation of resources are perhaps the 
most powerful; Whether in the private or the Public sectors, the 
processes used for the allocation of resources deal 
comprehensively with the organization as a whole, its component 
units, and the Organizations and people it services. Plans and 
strategies are often stated in a number of elements, resource 
allocation has always remained the principal means of 
implementing them. Consequently, an organization's budget, 
which embodies its resource allocation decisions, has become the 
only visible manifestation of its strategic planning process (Toft, 
2000). 
       The budget embodies a plan articulated in financial terms or 
allocation of funds for execution of projects and programs of 
government within a given time frame in order to achieve pre-
determined program objective(s). Improved budgeting system is 
the program-based budget which relates funds allocation to 
activities and places emphasis on costs-objectives. Performance 
budgets on the other hand, also program-based, tend to 
emphasize costs-benefits. A performance budget will generally 
indicate standards for measuring performance and projected 
program impact.  
       One of the parts of financial planning is to select a best 
course of action by evaluating many alternatives. While selecting 
a course of action, the benefit of the organization is taken into 
consideration. It also provides guidelines and procedures to 
complete the work. It also helps for the optimum utilization of 
resources, avoiding wasteful efforts and money and minimizing 

wastage. Besides, it also avoids the concept of trial and error or 
hit and misses and defines a clear line of action.  
       The selection of best cause of action, definition of clear line 
of action and optimum utilization of resources contributes to 
improve overall working efficiency of the organization. 
Alignment is essential to operational efficiency and effectiveness 
at the organization level and is the key to advancing other 
organizational issues such as transparency, compliance and risk 
mitigation. From the top three benefits listed above, you get a 
clear picture that private entities are focused on elements of 
operations — resources, cross-departmental programs and 
budgeting (Poister and Gregory, 1994).  
       Financial Planning encourages innovative thought and 
creative action among the CEOs. An effective financial planning 
encourages man to think about new knowledge, idea, procedures, 
technique and strategy for the completion of work. It also helps 
to create new modified course of action. This is essential for the 
growth and expansion of working areas of the business. It 
contributes to motivate and develop moral values among the 
employees. It is also helpful to maintain up-to-date position in 
business operation and face business complexity. The CEOs 
innovate and create new strategy to complete the predetermined 
work in this ever-changing environment (Kathryn et al, 2002). 
       Financial Planning plays an important role to facilitate better 
coordination among all the authorities and units of the 
organization. It clearly defines in advance what, when, and by 
whom the work should be done. For this purpose, it clarifies the 
authority and responsibility of each and every employee from top 
level of the organization. This is helpful to harmonize the 
relationship between all employees and develop a feeling of team 
spirit or group work among them (Denhardt, 2000). "In absence 
of proper planning of interrelated units, it is difficult to 
accomplish goal and there is possibility of wastage of resources. 
Thus, planning is the primary instrument to facilitate better 
coordination in the organization. 
        Financial Planning is the initial tool to business success. It 
plays a key role for the successful operation of the business. It 
helps to select the best course of action among many alternatives 
and defines clear line of action. Besides, it brings unity in action, 
minimizes cost and effort and coordinates among all the 
members of the organization. Ultimately, it helps to develop 
working efficiency and to achieve predetermined goals in an 
effective way. Thus, financial planning is the best for the 
successful operation of business activities (Berry and Wechsler, 
1995). Financial Planning contributes to develop a system and 
uniformity in organizational performance.  
       It clearly defines authority and responsibility of each and 
every employee from upper to subordinate levels. It integrates 
and unites all the possible efforts of the organization. It avoids 
random activity and the concept of trial and error. It provides 
order rationality to the organization. It brings maturity in 
decision and makes simplification on its implementation. It 
brings coordination to complete the work in systematic and 
efficient manner and ultimately helps to minimize time and cost. 
Therefore, financial planning is essential function for the 
successful completion of organizational performances so that it 
can adjust itself in this competitive and ever changing 
environment of the society. It plays an important role to maintain 
unity in action and coordination among all the units and 
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employees, improve productivity, maintain effective control and 
develop overall working efficiency of the business (Finkler, 
2005). 
       Financial Planning defines the minimum standard of work to 
be achieved and time to complete the job. It is helpful to compare 
the actual performance achieved with that of predetermined or 
standard fixed. The CEO evaluates the actual achievement of 
work interval of time. This is helpful to identify the deviation, if 
any, between actual and planned performances. In case any 
deviation is there, the management can take necessary steps so 
that defined work can be completed in given time. Thus, 
planning makes control meaningful and effective (Aristigueta, 
1999). 
       Defining standards involves ensuring the execution of the 
plan and continually evaluating the plan's effectiveness in 
deviation from the objectives. Resource allocations can also be 
monitored as these too will have been pre-planned and, where 
appropriate, allocated to the agreed actions. Immediate risk 
actions should be built in with the other project activities as an 
integral part of the overall project management plan. Other 
actions will be dependent upon the risk materializing and will be 
triggered by the occurrence of risk metrics and milestone events 
(Denhardt & Denhardt, 2006). 
       Standards monitoring and control also records risk metrics 
associated with implementing contingency plans and needs to be, 
of course, an ongoing process for the duration of the project. 
Naturally the risks change as the project matures; new risks may 
develop or the anticipated risks disappear. The elements of the 
process of risk monitoring and control may involve choosing 
alternative strategies, implementing a contingency plan, taking 
corrective action(s), or even re-planning the project. It is 
important for the risk response owner to report periodically to 
both the project manager and the risk team leader on the 
effectiveness of the plan, any unanticipated unwanted effects and 
any mid-project programme correction needed to mitigate the 
risk occurrence. 
       Monitoring and control is a continuous process which exerts 
accountability over budget holders and involves the reviewing 
and adjusting of spending and financial targets during each year. 
Plan provides a clear guide to the strategy of the authority and 
underlying values, objectives, targets and performance criteria 
against which actual performance can be measured and reported 
(Eadie, 1997). 
       Financial Planning is one of the important tools to forecast 
and anticipate future uncertainties and risks. The management 
has to work in an environment which is uncertain and ever 
changing. The change in environment may occur due to 
economic, social, political and technological changes. Planning 
helps an enterprise to make study about future challenges and 
uncertainties which may arise in the future course of action. 
Thus, it helps management to face future with greater strength 
and confidence. The systematic and practical planning provides 
guidelines to the management to complete the work in efficient 
manner (Koteen, 1997). 
       Standards management involve establishing specific action 
plans to manage the risks and, more importantly, the 
identification of fall-back plans to drive, inform and support risk 
response planning. Effective risk management demands an active 
process of regular risk reviews and the commitment to anticipate 

and influence events before they happen by taking a proactive 
approach; provide knowledge and information about predicted 
events; inform and, where possible, improve the quality of 
decision making; avoid covert assumptions and false definition 
of risks; make the project management process clear and 
transparent; assist in the delivery of project objectives in terms of 
benchmarked quality, time and cost thresholds; allow the 
development of scenario planning in the event of the 
identification of a high-impact risk; provide improved 
contingency planning; provide verifiable records of risk planning 
and risk control (Ellingson and Jacob, 2001).  
       Some activities of risk monitoring and control use triggers to 
indicate that a risk is occurring as defined during the risk 
response planning stage. This is one of the outputs of the action 
plan and as such triggers are events or consequences that cause 
activation of the corrective actions: a fallback plan, updating of 
the risk plan and use of the risk identification checklists. The 
concept of monitoring and feedback of risk information is a 
standard systems approach. When choosing the object of this 
control loop application, the project manager must consider the 
value of the control provided and judge this against the cost of 
obtaining it.  
       The factors that need to be considered are: the degree of 
detail needed to provide the desired status or performance 
information; the frequency of the feedback needed about the 
project status or its performance; the accuracy of the feedback of 
the measurement required to provide the desired status or 
performance information; the timeliness of the feedback 
including how soon the data is required to support decision 
making on the project; the level of management attention 
required to obtain the information, the type of records that must 
be maintained and the format in which information must be 
provided; the cost of producing and using the data. Generally the 
greater the frequency, the level of detail, accuracy and timeliness 
all serve to increase the cost of the process. 
       As new risks are identified throughout the project it is 
possible that the increased project exposure will exceed its 
available contingency. However, risks can be 'retired' when they 
occur and these become business issues to be addressed by the 
fallback plan or when the risk window date has passed without 
the risk occurring due to good management, a change of 
circumstances or simply the passage of time. On the basis of the 
retired risks, the contingency set aside for them should be 
released at that point and made available as contingency for any 
new risk which may emerge (Eadie, 1997). 
       On this basis for the risk management plan to be of 
maximum benefit, the project must be monitored against it and 
this should typically involve: coordinating the risk activities 
alongside the other project work; monitoring resource usage 
against limits and resolving any conflicts; monitoring risks to 
ensure that they remain within the agreed project limits; 
monitoring risks to ensure that they do not become too large to 
manage effectively; monitoring risks to ensure that they do not 
threaten the viability of the project objectives; re-evaluating the 
risks to the project as outlined in the risk strategy; implementing 
an agreed problem resolution process for any risks or issues that 
fall outside the authority of the project team. For example, an 
environmental risk which may impact on more than one of the 
project's stakeholders' implementing an agreed problem 
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resolution process for any risks or issues that are not being 
effectively managed by the risk owner, and as a consequence, 
other stakeholders who may be adversely affected. Such 
problem-solving escalation demonstrates good project 
management; it should not be viewed as an admission of failure 
(Kathryn, et al, 2002). 
       Oduor (2003), he carried out a study on the effect of 
financial planning strategies on the financial performance of the 
local commercial banks in Kenya analyzing the manner in which 
financial strategies have impacted the high financial performance 
of the local commercial banks in Kenya. He carried out a survey 
study on the commercial banks in Kenya where wanted to 
identify which strategies were the banks applying that were 
bringing about the high financial performance they were 
achieving. He collected data from the commercial banks which 
showed that the banks had indeed applied financial planning 
techniques and strategies in tis operations that led to the high 
financial performance of the banks. 
       Kalimalwendo (2005), he carried out a study on the weak 
application of financial planning and budgeting in the 
development of the co-operative sector analyzing how financial 
planning was not well applied. He wanted to investigate the 
reasons why financial planning was not being applied in the co-
operative sector in East Africa. He carried out his study in 
Tanzania and Kenya where he wanted to know why cooperative 
societies were not keen on applying financial planning in 
managing its financial resources. He observed that many 
cooperative societies in East Africa were mismanaging its 
finances to the extent that some were either dissolved or shut 
down altogether. He collected data from the cooperative societies 
in Kenya and Tanzania which showed that they applied very little 
financial planning in managing its finances and as a result 
deduced that a weak application of financial planning resulted in 
poor management of the cooperative finances and poor financial 
performance of the cooperative sector. 
       Mohammed (2008), he carried out a study to determine the 
importance of financial planning in micro finance firms. The 
study was addressing the need for such firms to apply financial 
planning in the management of its resources to enhance 
efficiency and minimize costs in the micro finance firms in 
Kenya. He carried out his study on micro finance firms among 
them being Kenya Women Finance Trust which is one of the 
fastest growing micro finance firms specializing on providing 
finances to women intending to start their business ventures. He 
wanted to identify which financial planning techniques were 
being applied by the firms in managing and allocating its 
financial resources so as to enhance efficiency, expand and 
minimize its costs. He collected data from micro finance firms 
which showed that firms which had opted financial planning 
techniques in managing and allocating resources achieved high 
efficiency, growth and minimized their costs. The firms which 
had applied little or no financial planning techniques had lower 
efficiency and slower financial growth. 
       Mwaura 2013, in his study on the effect of financial planning 
on the financial performance of automobile firms in Kenya 
indicated that different automobile industry faced challenges 
when formulating their financial plans. He also found out that 
performance measure such as market share, liquidity and 
financial planning strategies are important to the financial 

performance of firms in automobile industry in Kenya. He 
concluded that financial planning is to determine where the 
organization has been, where it is now and where it is going. The 
study showed that there is strong relationship between financial 
planning and achievement of firm’s objectives. 
 

III. RESEARCH METHODOLOGY 
       The researcher adapted descriptive research design in 
obtaining the information pertaining to the effect of financial 
planning in NGOs. The selection of this design is justified by the 
fact that it enables the researchers to determine and report issues 
just as they are in current situations. This form of research design 
thus assists the researcher to identify the selection and opinions 
of the respondents.  
       Another justification for the choice of the design is that it 
uses data derived from case studies which not only allows the 
researcher to bring out details from the point of view of the 
participants but it also tends to be selective focusing on only 
issues fundamental to the subject of the study (Mugenda & 
Mugenda, 2005).   
       The total population was forty (40) respondents composing 
the management staff, finance staff and planning staff. A census 
study of the entire population was done. To achieve the research 
objectives, both primary and secondary data was used to answer 
the research questions. Questionnaire was used to collect primary 
data from the respondents. Questionnaires consisting of 
structured and non-structured questions were used to collect data 
from the top management, middle level management and 
operational staff of PISP. The researcher used both primary and 
secondary sources to collect data. Secondary data was collected 
from the relevant sources such as reports, newsletter and 
unpublished data to supplement the primary data; while Primary 
data was collected using Questionnaires. The researcher chose 
self-administered questionnaires method for all respondents as it 
was inexpensive and allowed the respondents to complete the 
questionnaire at a convenient time. The researcher administered 
questionnaires containing mainly open and closed ended 
questions to the sample respondents. 
       The researcher asked for permission to carry out the research 
from the station PISP in Marsabit Town. The researcher’s own 
opinions did not influence the respondent to answer questions in 
a certain manner. There were no verbal or visual clues to 
influence the respondent. The respondent only gave what was 
required and therefore remained relevant to the objectives of the 
study and therefore all the data given was of use to the 
researcher. The questionnaire was hand-dropped and picked later 
for analysis. Hand-dropping was appropriate as the researcher 
was closer to the respondents. The researcher used one 
questionnaire with common questions to all the respondents. The 
respondents needed to indicate their level of working in the 
organization. The point of the data collection was PISP in 
Marsabit Town. 
       In order to test validity of data collection instruments, the 
researcher sampled some few questionnaires; pick some few 
respondents of the target population before the actual research 
period for a sample study. This helped the researcher to attest 
how reliable the data collected by the questionnaires was. In this 
study, reliability of the data was ascertained by pre-testing the 
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questionnaire with a selected sample of employees from PISP. 
The reliability of the questionnaires was determined by the pre-
test that was carried out on a few employees of Pastoralist 
Integrated Support Programme (PISP) .This gave the researcher 
an assurance that the chosen instrument was fit to give the 
desired result. 
       The initial phase of analysis involved coding of the raw data 
into an orderly sequence of information in the form of tables. It is 
imperative that objective data categorization methodologies are 
used to isolate and highlight relevant trends Averages, dispersion 
frequencies and percentages should accurately serve this purpose. 
A content analysis was performed on the data to allow for in-
depth understanding of the issues in the case. A spreadsheet was 
used to record the raw data. The data obtained after performing 
content analysis was cleaned and interpreted to form useful 
information. The content analysis technique was chosen for the 
purpose of having clarity, preciseness, and ease of understanding 

and better interpretation of the results. Descriptive statistics was 
used to present quantitative descriptions in manageable form by 
simply describing what the data shows. It is imperative that 
objective data categorization methodologies were used to isolate 
and highlight relevant trends. Averages, dispersion frequencies 
and percentages should accurately serve this purpose. There was 
further processing for presentation of results in a variety of 
graphs and charts using Ms Excel. Conclusions were then drawn 
from the findings and recommendations made. 
 

IV. RESEARCH FINDINGS AND DISCUSSION 
4.1 Response rate 

       Out of the 40 questionnaires that were distributed, 34 were 
duly completed and returned to the researcher. 

 

 
Figure 4.1: Response rate 

 
       From the Figure 4.1 above staff responded well to the request of the researcher to provide details for a research study.  
 

4.2  Gender distribution 
Table 4.1: Gender distribution 

Gender of Respondents                              Frequency Percentage 
Male  20 59% 
Female 14 41% 
 
       According to table 4.1 above, 20 (59%) of the respondents were male while 14 (41%) of the respondents were female. This 
implies that more males are employed at PISP than females.   
 

4.3 Pilot Study 
       From the analysis of four respondents who were sampled for pilot study which helped the researcher to attest how valid and 
reliable the data collected by the questionnaires was. 
 

Table 4.2: Response from Pilot Study 
 
Sample Number Cronbach Alpha 
Management 1 0.7532 
Finance staff 2 0.7231 
Planning Staff 1 0.7123 
 
 
 

24%

35%

41%

Response Rate

Management
Finance Staff
Planning staff
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4.4 Descriptive Analysis 
       Kothari (2008) describes descriptive research design as informational in nature. It reports the nature and the degree to which the 
data is to be addressed. The selection of this design is justified by the fact that it enables the researchers to determine and report issues 
just as they are in current situations. 
 

4.4.1 Descriptive Analysis of Financial Objectives on Project Deliverables 
 

 
 

Figure 4.2: Descriptive Analysis of Financial Objectives on Project Deliverables 
 
       Figure 4.2 above shows that 24% management staff, 35% finance staff and 41% planning staff of the respondents were in 
agreement that financial planning programme exists in PISP and positively affect the project deliverables. 
 

4.4.2 Descriptive Analysis of Financial Resources on Project Deliverables 
 

 
 

Figure 4.3: Descriptive Analysis of Financial Resources on Project deliverables 
 
       Figure 4.3 above shows that 62% which was composed of the 6 management, 7 finance staff and 8 planning staff of the 
respondents were in agreement that project deliverables were very good in PISP, 29% which was composed of the 2 management, 4 
finance staff and 4 planning staff of the respondents also supported that the project deliverables were good and 9% 1 Finance and 2 
planning staff of the respondents agreed that the project deliverables were fair. 
 

4.4.3 Descriptive Analysis of Financial Efficiency on Project Deliverables 
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Figure 4.4: Descriptive Analysis of Financial Systems Efficiency on project deliverables 
 
       According to Figure 4.4 above 62% of the respondents were in agreement that financial systems efficiency were very good in 
PISP, 26% of the respondents agreed that financial system efficiency were good while the remaining 12% of the respondents agreed 
that financial efficiency on the project deliverables were fair. 
 

4.4.4 Descriptive Analysis of Financial Standards on Project Deliverables 
4.4.5  

 
 

Figure 4.5: Descriptive Analysis of Financial Standards in PISP 
 
       Figure 4.5 above shows that 68% of the respondents were for 
the view that financial standards in PISP was excellent while 9 
respondents 26% said that it was good. The remaining 2 
respondents 6% rated financial standards as fairly good. This 
implies that financial standards have boosted project deliverables 
in PISP. 
 

4.5 Qualitative Analysis 
       Seventy eight percent of the respondents commented that the 
performance of project deliverables in PISP is high compared to 
other organizations operating in the same region. The 
respondents also agreed that financial planning positively 
affected the performance of project deliverables. The respondents 
also commented that the sustainability of current financial 
objectives in PISP as compared to its contribution to the project 
deliverables was very viable and sustainable. 
       On the financial resources 70% of the staff commented that 
PISP has very good financial resources as they receive donor 
fund and also work closely with the Government of Kenya. In 

addition they commented that adequate financial resources led to 
achievement of project targets. The respondents also explained 
that PISP currently does not have any borrowings or loans from 
lending institutions. 
       100% of the respondents commented that PISP has an 
accounting system. They also explained that efficient financial 
system positively affect the project deliverables in an 
organization through easy management  of the project by 
systematically following the set project targets in a set time 
frame. 
       80% of the respondents commented that financial standards 
which are the financial policies and procedures in PISP are 
excellent. This is because financial reporting is done timely as 
per the reporting timelines and accurately as per the requirement 
of the donors.  This has improved the financial planning process 
in PISP which has led to achievement of the project deliverables. 
 

4.6 Summary of Data Analysis 
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       Majority of the respondents were planning staff that 
constituted 41% while finance staff and management staff 
constituted 35% and 24% respectively. Out of the total 
respondents, 59% were males while 41% were females. A total 
of 100% of the respondents were for the opinion that the 
financial objectives positively affected the PISP project 
deliverables. (24%) management staff, (35%) finance staff and 
(41%) planning staff of the respondents were in agreement that 
financial planning programme exists in PISP and positively 
affect the project deliverables. The respondents also commented 
that the sustainability of current financial objectives in PISP as 
compared to its contribution to the project deliverables was very 
viable and sustainable. The main objective of the study was to 
determine the effect of financial planning on project deliverables 
in Non- Governmental Organization in Kenya. The research 
found out that the effect of financial objectives to project 
deliverables was good. The organization was able to achieve its 
set project targets due to the use of financial planning. 
       Sixty two percent of the respondents were of the opinion that 
PISP financial resources were very good (29%) of the 
respondents were of the opinion that the project deliverables 
were good and the remaining (9%) were of the opinion that 
project deliverables were fair. The respondents commented that 
adequate financial resources led to achievement of project 
targets. The respondents also explained that PISP currently does 
not have any borrowings or loans from lending institutions. The 
study found out that financial resources affected the project 
deliverables in PISP, as adequate financial planning resources 
resulted to achievement of project set targets. Financial planning 
therefore has an effect on the how the specific projects 
deliverables are met and the stronger the financial resources in an 
organization the more the project deliverables achieved.  
       Financial efficiency in PISP was rated 62%, the respondents 
were of the opinion that that financial systems efficiency were 
very good, while 26% of the respondents were of the opinion that 
that financial system efficiency were good, the remaining 12% of 
the respondents agreed financial efficiency was fair to project 
deliverables. 100% of the respondents commented that PISP has 
an accounting system. They also explained that efficient financial 
system positively affect the project deliverables in an 
organization through easy management of the project by 
systematically following the set project targets in a set time 
frame. The study further found out that financial efficiency 
affected the project deliverables in PISP. An efficient financial 
system improved the performance of projects which 
consequently led to timely achievement of set project targets.  
       Out of the total respondents, sixty eight percent of the 
respondents were for the view that financial standards in PISP 
were excellent while respondents 26% said that it was good. The 
remaining respondents (6%) rated financial standards as fairly 
good. This implies that financial standards have boosted project 
deliverables in PISP. Respondents commented that financial 
standards which are the financial policies and procedures in PISP 
are excellent. This is because financial reporting is done timely 
as per the reporting timelines and accurately as per the 
requirement of the donors.  This has improved the financial 
planning process in PISP which has led to achievement of the 
project deliverables. The research found out that financial 
standards influenced the performance of projects. The financial 

planning policies and procedures set by PISP determined how 
accurate the financial reports submitted to the donors were and 
they also ensured that the project funds were well utilized per 
each specific project deliverable. 
 

V. SUMMARY OF FINDINGS, CONCLUSION AND 
RECOMMENDATIONS 

5.1 Summary 
       The main objective of the study was to determine the effect 
of financial planning on project deliverables in Non- 
Governmental Organization in Kenya. The research found out 
that the effect of financial objectives to project deliverables was 
good. The organization was able to achieve its set project targets 
due to the use of financial planning. The study found out that 
financial resources affected the project deliverables in PISP, as 
adequate financial planning resources resulted to achievement of 
project set targets. Financial planning therefore has an effect on 
the how the specific projects deliverables are met and the 
stronger the financial resources in an organization the more the 
project deliverables achieved. The study further found out that 
financial efficiency affected the project deliverables in PISP. An 
efficient financial system improved the performance of projects 
which consequently led to timely achievement of set project 
targets. Lastly, the research found out that financial standards 
influenced the performance of projects.  The financial planning 
policies and procedures set by PISP determined how accurate the 
financial reports submitted to the donors were; they also ensured 
that the project funds were well utilized per each specific project 
deliverable. 
 
5.2 Conclusion 
       The study therefore found out that financial planning helps 
to focus the attention of the management and employees towards 
organizational objectives. It predetermines the objectives and 
defines line of action to complete the work. The study also shows 
that essential purpose of financial planning is to assess the 
financial resources that will be required to implement the 
programmes and activities to achieve the goals and targets of the 
plan, to ensure that funding is available as and when needed, and 
to monitor the efficient use of resources and of progress towards 
reaching the goals and targets. The study concludes that financial 
planning ensures selection of best cause of action, definition of 
clear line of action and optimum utilization of resources 
contributes to improved overall working efficiency of the 
organization. Lastly, the study concludes that financial planning 
defines the minimum standard of work to be achieved and time 
to complete the job. It is helpful to compare the actual 
performance achieved with that of predetermined or standard 
fixed. 
 
5.3 Policy Recommendations 
       The study recommends for management to ensure financial 
objectives are set to determine the amount that is needed or 
desired, the time frame in which it must be made and how the 
money will be spent. It was also recommended that management 
needs to ensure adequate, suitable and appropriate financial 
resources are available to ensure achievement of project 
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deliverables. Further, management should ensure financial 
planning is in place for optimized utilization of scarce resources. 
 
5.4 Suggested Areas for Further Studies 
       Further studies are recommended on the individual aspects 
of financial planning that is financial objectives, financial 
resources, financial efficiency and financial standards. Also, a 
study could also be carried out focusing on factors influencing 
formulation of financial plans or even challenges faced during 
formulation of financial plans in Non-Governmental 
Organizations in Kenya. 
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Abstract- Geothermal energy has been used for centuries 
throughout the world. Although geothermal energy is much more 
environmentally friendly than other types of energy production, 
there are still aspects of geothermal energy development that can 
have negative social, economic, and environmental impacts. The 
aim of this study was to investigate the impact of the Menengai 
Geothermal Development Project on the adjacent community. 
Specifically, the study sought to examine the effect of landscape 
alteration, environmental pollution, population change, and 
social responsibility activities associated with the project on the 
livelihood of adjacent communities. The target population of the 
study comprised of 1120 households situated in a 5 KM radius of 
the Menengai Geothermal Project. From this population, a 
sample of 104 participants was selected using clustered random 
sampling. Data was collected using structured questionnaires, 
and analyzed using descriptive and the Pearson correlation 
technique.  The statistical program for social sciences (SPSS) 
was used in the analysis. Results showed that landscape 
alteration (r= -0.202) and environment pollution (r= -0.260) had 
statistically significant, negative, but weak relationships with the 
livelihood of local communities. Social responsibility activities 
(r= 0.733) had a positive and strong relationship with the 
livelihoods of local communities. Only population change was 
found to have an insignificant relationship with community 
livelihood. The study recommended that geothermal project 
implementing companies should invest in social responsibility 
activities in order to optimize impact on community livelihoods. 
The company should also develop project designs and 
technologies that minimize landscape alterations and 
environmental pollution. 
 
Index Terms- Community Livelihood, Environmental Pollution, 
Landscape Alteration 
 

I. INTRODUCTION 
n the modern economic environment, society expects 
corporations to be more socially responsible. The notion that a 

corporation is an economic institution engaged in the production 
of goods and services with the end-in-view of maximizing profits 
and shareholder’s value has been de-emphasized and many at 
times challenged. As a central part of modern society, 
corporations are viewed as economic institutions with ethical 
responsibilities to society (Randolph, 2007). The modern 
corporation is not only concerned about its economic 

performance and its fiduciary duty to its owners, but also 
concerned with the well-being of its employees, the welfare of 
the community, the health of the environment and many other 
societal concerns.  
        Given the accelerated demand for energy and especially 
electric power in Kenya, and the fact that the country relies 
heavily on hydro power and fossil fuels, the need to expand the 
energy sector has become a necessity and not an option. The 
country faces difficult choices to increase the supply of 
electricity to meet the industrial growth envisioned in the Vision 
2030 economic blueprint (KIPPRA, 2007). The fluctuation in 
international oil prices puts pressure on electricity tariffs. The 
country’s demand for electricity is also growing at a high rate 
compelling the government to explore options of increasing 
power supply to the citizens to support economic growth. As a 
result, the government with the support of many development 
partners has invested significantly in the development of green 
energy including: hydro, geothermal, wind and solar power.   
        According to Moxon (2004), most power projects in the past 
have given much attention to the technical design and economic 
issues of the project rather than their environmental and social 
impacts. For instance, the Akosombo and Kpong dams in Ghana 
were constructed to purposely generate electricity for the 
industrial and domestic uses. At the time of the constructions, 
Environmental Impact Assessment (EIA) was not a planning and 
management tool available in the country. The projects were 
driven by economic concerns while their social and 
environmental impacts were largely ignored.  
        Realization of power projects inevitably come with changes 
in the natural environment, lifestyles, and socio- cultural 
(Johnson et al, 2008). The social impacts are the effects of the 
society in general and to the host community in particular (De 
Jesus, 1995). Mwawughanga (2003) cites a wide range of 
possible social impacts of power projects which include the 
relocation of affected communities if the project is located in 
habited areas, which leads to transferring of the people to new 
environments that may be incompatible leading to lower 
productivity and destruction of community structures. The 
projects would also lead to increase in local population due to 
migrant workers coming to the project which may cause a strain 
to the available resources and lead to conflicts. 
        Due to the constructions, landscape alteration affects the 
hydrology of the construction area. Further, influx of migrant 
workers may affect the health of the people as a result of 
increased incidences of epidemics and communicable diseases. 
However, the project may also result in increased job and 
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business opportunities thus making use of the local skills, 
improving the incomes and improving the living standards of the 
people (Mwawughanga, 2003). According to Agbemabiese and 
Byrne (2005), in order to make power projects sound and 
sustainable energy alternative, increased attention need to be paid 
to the environmental and social issues when they are built with 
respect to achieving efficiency in project planning and 
management. 
        Geothermal energy is a source of electricity generation 
worldwide. Currently, geothermal powersupplies energy needs in 
more than 24 countries and most of the energy needs in Iceland 
(Glassley, 2010).  TheUnited States is the world’s largest 
producer of geothermal energy, with a current capacity of 
3,093megawatts (MW). The largest geothermal development in 
the world is located at the Geysers north of San Francisco, in 
Sonoma County, California. Geothermal power is considered a 
cost effective, reliable,sustainable, and an environmentally 
friendly alternative to fossil fuels. Because of its dependence 
onareas of heat transfer that are accessible from the earth surface, 
geothermal plants have usually been located in the vicinity of 
tectonic plate boundaries (Matek, 2014)   
        The Kenya government has commenced the process of 
realizing 5000 MW of geothermal energy over the next 20 years 
(Ngugi, 2012), which is envisioned to be the world’s largest 
geothermal power production. Currently, projects whose total 
capacity exceeds 800 MW are under implementation and an 
additional 800 MW projects are scheduled to commence in the 
next five years. It is estimated that the development of the 5000 
MW will cost about 18 billion US dollars. The Geothermal 
Development Company Limited (GDC), a special government 
vehicle was formed to spearhead exploration and development of 
geothermal resource in the country. GDC is partly facilitated by 
the Government of Kenya to meet its mandate and raises the 
other part of the required resources through credits, external 
financing and, in future, through steam sales revenues. 
        Geothermal energy has been used for centuries throughout 
the world. Recently, because of a push to diversify forms of 
energy away from fossil fuels, geothermal energy has been 
researched and utilized to great effect (Berrizbeitia, 2014). 
Although geothermal energy is much more environmentally 
friendly than other types of energy production, there are still 
aspects of geothermal energy development that can have negative 
social, economic, and environmental impacts.  Some of the 
negative impacts include loss of vegetation, changes in riverine 
flow patterns and regimes, involuntary resettlement, health 
problems, loss of cultural values, marginalization of local people, 
inundating of valuable agricultural land, drought and severe 
reduction of flow downstream (Tortajada, 2001). The Menengai 
Geothermal power project is one of the largest geothermal power 
projects that are currently under implementation in the country. 
According to the African Development Bank (2013), the project 
covers an area of 88 KM2, which was previously used by 
adjacent communities as agricultural land, livestock grazing land, 
source of water for domestic use, and tourism attraction. The 
project has introduced massive civil works in the area, as well as, 
influx of workers from other regions. Despite its magnitude and 
existence for over five years, its impact on the livelihood of the 
adjacent communities has not been established. This study, 
therefore, sought to analyze how the Menengai Geothermal 

Power Project has affected the livelihoods of resident 
communities.   
        The broad objective of the study was to analyze the impact 
of Menengai Geothermal Power Project on the livelihoods of 
adjacent communities. The specific objectives of the study were: 
to assess the relationship between landscape alteration and the 
livelihood of communities surrounding the Menengai 
Geothermal Power Project, to establish the relationship between 
environmental pollution and the livelihoods of communities 
around the Menengai Geothermal Power Project, to determine 
the relationship between population change and the livelihood of 
communities around the Menengai Geothermal Power Project 
and to establish the relationship between social responsibility 
activities and the livelihood of communities around the 
Menengai Geothermal Power Project. 
 

II. LITERATURE REVIEW 
2.1 Landscape Alteration and Livelihood of Communities 
        Geothermal plants require relatively little land in 
comparison to nuclear or coal plants and they do not require the 
damming of rivers or tunnels, open pits or oil spills. They are 
clean because they neither burn fossil fuels nor produce nuclear 
waste, and can be sited in farmland and forests and share land 
with cattle and local wildlife (Noorollahi, 2005). But, geothermal 
energy must be utilized relatively close to its resource in order to 
reduce heat and pressure losses and disruption to the landscape. 
The exploitation can change the landscape and land use because 
of the required land for drill pads, access roads, steam lines and 
transmission lines in addition to the power plant (Hunt, 2001).  
        In many places, the development of geothermal projects has 
become controversial, mainly because many of the geothermal 
prospects are within protected zones such as national parks or 
natural reserves. Withdrawal of reservoir fluid through drill holes 
can lead to a pressure decline in the reservoir and may cause hot 
springs to dry up. Reservoir depressurization may also enhance 
boiling at shallow depths and in this way enhance fumarolic 
activity. It is difficult to predict these changes before production 
(Noorollahi, 2005). 
        Landscape alterations include use of land, changes to 
landscape and to natural features. Land surface is needed during 
the different life cycle stages of a geothermal power plant, and 
this may be temporal mainly during construction, reclamation or 
permanent mainly during operation (Rybach, 2005). Geothermal 
energy production is focused at the resource below the 
subsurface and, thus, the manipulation, alteration and depletion 
of the geothermal reservoir is associated with the use of 
underground resources. Equivalent to the assessment of fossil 
fuel or open pit mining, however, this is not considered a critical 
environmental issue. However, studies show that the land 
alterations affect the surrounding communities significantly. 
        According to Bayer et al., (2013) a general assessment of 
social impacts in geothermal projects is hardly possible. 
However, geothermal energy production often is concentrated in 
regions with extraordinary landscapes, which are touristic 
attractions with mud pools, geysers, fumaroles and steaming 
ground, and are often remote and pristine (DeJesus, 1995). By 
extinction of geothermal surface features, and industrial 
development in such regions, there is a high risk that land of high 
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social value is lost. This includes the prominent role of such 
landscapes and geothermal features for indigenous people, 
ethnic, religious and social groups that have traditional ties to the 
land, such as in New Zealand (Fukutina, 2012)   
        Investigations into the socio-economic and environmental 
impact of geothermal energy on the rural poor in Kenya focusing 
on Olkaria geothermal energy revealed that the landscape 
alteration during implementation of the project had a far reaching 
effect to the surrounding communities (Mariita, 2002). To a large 
extent, the severity of drought depends upon the level of 
resources exploitation in the area. The report established that, 
soil erosion was generally severe unless the land is carefully 
managed. This had a negative impact on the Maasai communities 
living in the area whose main source of livelihood was 
pastoralist.  
 
2.2 Impact of Environmental Pollution on Community 
Livelihood 
        Proponents of geothermal power development claim a 
number of benefits in support of their projects. First, they insist 
that geothermal power generation is ‘clean’, that is, it has fewer 
environmental consequences than other sources of power 
generation (Rosenberg, Bodaly and Usher, 1995). In an imperfect 
world, geothermal power is a form of energy which has the 
fewest imperfections of all. It is virtually non-polluting. Contrary 
to these sentiments, Rosenberg (1995) argues that large scale 
geothermal development produces a broad range of 
environmental impacts. Chief among these impacts are landscape 
destruction, contamination of food webs by mercury, and 
possibly the evolution of greenhouse gases.  
        The extent to which geothermal exploitation affects the 
environment is proportional to the scale of its exploitation 
(Dickson &Fanell, 2005). In general, the environmental effect is 
more significant in plants with geothermal direct-use applications 
and potentially greater in the case of conventional back-pressure 
or condensing power-plants. This is particularly relevant in 
regards to air quality. Although geothermal power plants are 
environmentally active because of their renewable energy status, 
they pose an environmental threat because of hydrogen sulphide 
gas that is contained in most geothermal steam sources. If not 
correctly disposed, this gas can cause health and safety problems. 
Although the consequences of air quality pollution may be high, 
the probability of such events is considered low for which it is 
deemed an acceptable risk (Peralta, et al., 2013).  
        An analysis of the Argonne National Laboratory concluded 
that geothermal waters pose a large potential risk to water 
quality, if released into the environment, due to high 
concentrations of toxics including antimony, arsenic, lead, and 
mercury, but that the risk of release can be virtually eliminated 
through proper design and engineering controls (Clark, Harto, 
Sullivan & Wang, 2011). Nonetheless, the release of toxic 
substances, especially hydrogen sulfide remains of concern. 
Geothermal adversely affects communities where wastes are not 
properly managed as geothermal process waters are offensive 
smelling from hydrogen sulfide and contaminated with ammonia, 
mercury, radon, arsenic and boron. Geothermal fluids can be 
processed in a completely closed-loop system and then re 
injected, mitigating these problems. 

        Noise emissions are most critical during exploration and 
well drilling. Since the installation of wells is often not finished 
when geo fluid production starts, and during operation new ones 
are continuously drilled to increase or maintain production level, 
for injection, temporal noise problems are potentially present 
during the entire life cycle of a plant (Vezmar, Spajic, Topic 
&Sljivac, 2014). Geothermal development projects are also 
associated with increased risk of seismic events, land subsidence 
or lifting, which may also be seen as a threat to local biodiversity 
(Berrizbeita, 2014). Higher noise levels are also found closer to 
geothermal projects, as a result of vehicular movements. 
Rodriguez and Arevalo (2007) also found well pads, power 
plants, access roads, and pipelines associated with geothermal 
development impeded the natural flow of rainwater causing 
disturbances such as flooding among local communities. 
        Other concerns raised regarding the impact of geothermal 
project on the environment include the increasing dust levels and 
smells the project could bring if it expands towards their 
homesteads, a rise in respiratory diseases (asthma), eye 
problems, colds and flu's, displacement/ resettlement from their 
present homes, the reduction in land size(s) as the project 
expands (Bw’Obuya, 2002). Pipes that carry steam from wells to 
power production stations can also pose significant threat to 
wildlife. Further the reduction in grazing land for their wildlife 
can also be viewed a negative environmental impact of 
geothermal development project, Vezmar, Spajic, Topic  and 
Sljivac (2014) noted that in most cases, geothermal wells, power 
plants, and power grids take up valuable space that was previous 
used as grazing land for wildlife and livestock for local 
communities.  
 
2.3 Population Changes in Adjacent Communities 
        Mega infrastructure projects lead to drastic changes in the 
population of adjacent communities. This was evident in Rossour 
and Malan (2007) study where it was found that the Berg River 
Dam project led to massive in-migration that changed the 
demographic and cultural scape of adjacent communities. 
Barrantes (2006) while focusing on the socio-economic 
consequences of geothermal development in less developed 
regions of Las Pailas, argued that public acceptance of the 
project and integration of new workers in the existing indigenous 
social community could presents a potential social impact. 
Evidence of population changes among communities surrounding 
the OlKaria Geothermal Project was also found in Bw’Obuya’s 
(2002) study where it was revealed that only 1.4% of the work 
force at Olkaria East was from the local community. 
        In their study of the social economic impacts of the Olkaria 
Geothermal exploitation on the adjacent Maasai Communities, 
Mariita (2002) found that the project had led to a reduction in 
family size due to the gradual decrease in land sizes. Further, 
there was an increase in miscarriages or children being born with 
deformities or retardation as the project expended harmful 
pollutants in addition to erosion of their cultural values by 
outsiders. Some residents cited displacement or resettlement 
from their present homes. Influx of new population into the 
construction sites on the other hand had some positive impacts. 
The study revealed that the greatest benefits were the 
mushrooming of shopping centres, water and sale of souvenirs to 
tourists at the cultural centre. This resulted in increased income 
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levels and subsequent rise in living standards and quality of life 
of residents. In addition, the employees of the geothermal plant 
provided market for sale of animal products. 
        In their study to establish the impact of a geothermal power 
plant on a poor rural community in the Olkaria geothermal power 
plant in Naivasha,Bw’Obuya (2002) sought opinions from five 
families who used to stay in the area before the projects and 
revealed several impacts of the projects on their social economic 
lives. The families revealed that they were simply asked to move 
without any compensation and barred from grazing within the 
game park. However, they appreciated the permission to use 
some of KenGen facilities such as transport, schools, and shops. 
They were especially grateful to KenGen for providing them 
with piped water, which reduced cases of water borne diseases 
like cholera and typhoid. Some claimed that bathing in the 
KenGen effluent waters has assisted them in managing some skin 
ailments. Most of them said that the noise or gas emissions did 
not discomfort them in any way. Neither as far as they know 
have any of their animals been hurt by the project facilities. 
        Another study conducted by Anon (2013), in Romania, to 
determine the community perceptions on mining in relation to 
the level of involvement revealed that mining companies actively 
involved in community life and acted as part of the community. 
Further, they liaised with the local people on a very frequent 
basis, with communication and consultation being more frequent 
than was observed across the other sites discussed in different 
countries. As a result, the RoşiaMontană community had by far 
the highest level of people considering themselves to be 
sufficiently engaged by the mining company. Similarly, 
RoşiaMontană also had the highest level of people rating the 
mining company as improving in how they met public 
expectations. Additionally, 96 % of respondents felt positive 
about mining in general. This may reflect the importance people 
place on mining to their overall identity/heritage/traditions, 
where all the people responding considered it important and also 
the high level of community involvement in the mining.  
        Local communities, governments, and local organizations 
have increased awareness of the effect of large scale industrial 
activity in their environments. The expectation is that there will 
be a complete disclosure of all the potential impact of the 
industrial activity. Because of the large number of variables 
involved in an operation such as geothermal energy extraction, 
consideration of all the possible consequences of the activity may 
not be possible which may lead to community opposition to 
geothermal energy projects. In particularly sensitive areas, the 
development of geothermal sources may not be feasible. For 
example, there is an ongoing debate whether the development of 
geothermal energy is even an option in Wildlife Conservation 
areas in Kenya, in spite of the immense social needs of the 
community that would be addressed by such industrial activity 
(Oduor, 2010). In addition, there is an increasing conflict of 
interest between the growth of the tourism industry, population 
growth and resort community development with their high 
demands for water and the needs of the geothermal plant. This 
applies specifically to the Long Valley Caldera Geothermal Area. 
        In Bali, Indonesia, geothermal development is limited due to 
severe religious, cultural, as well as, environmental concerns by 
the public. Currently, for example, the Balinese community, 
religious leaders, and the local government do not accept a 

planned 163 MW plant at Bedugul in Bali (Rybach&Mongillo, 
2006). Some followers of traditional Hawaiian religious practices 
were convinced that geothermal power is harmful. Whereas 
many natural beauties in nature parks and other protected areas 
can be excluded from geothermal development, thermal springs 
(mainly their flow-rate) are often influenced by nearby 
geothermal fluid production wells. Frequently, the effects 
become visible only after a certain time (Fukutina, 2012). Large-
scale hydro-geological effects from geothermal power generation 
may mitigate the productivity of hot springs, and thus it 
competes with the tourist sector.  
 
2.4 Corporate Social Responsibility Programs and 
Community’s Livelihood 
        Corporate Social Responsibilities (CSR) are strategies put in 
place by corporations or firms to conduct their business in a way 
that is ethical and society friendly beyond the legal requirement 
(Schieng, 2009). CSR can involve a range of activities such as 
working in partnership with local communities, socially sensitive 
investment, developing relationships with employees, customers 
and their families, and involving in activities for environmental 
conservation and sustainability. CSR activities require 
engagement with internal and external stakeholders, it enables 
enterprises to better anticipate and take advantage of fast 
changing societal expectations and operating conditions 
(European Commission, 2011). Social responsibility enterprises 
can build long-term employee, consumer and citizen trust as a 
basis for sustainable business models.  
        The concept of social responsibility is also gaining 
popularity in the project management field. Schieng (2009) noted 
that many project managers were using social responsibility 
initiatives as strategies for increasing the reputation of their 
projects thereby reducing risks related to disputes. Most social 
responsibility programs focus on sharing the economic benefits 
of projects with local communities. Mwangi (2010) pointed out 
that, negative social impacts of geothermal development can be 
minimized with the involvement of local communities through 
effective corporate social responsibility policies. According to 
KenGen (2010) the company used social responsibility programs 
in adding value to the communities living around its area of 
operation. The overall goal of the company was to build and 
nurture relationships with the communities and stakeholders.   
        In a study to evaluate the social aspects of geothermal 
development in Olkaria Geothermal project, in Kenya, Gachau 
(2011) found that some of the corporate social responsibility 
projects engaged by the Kengen Company at the Olkaria 
geothermal station include: educational support through 
secondary and university scholarships, water provision to the 
communities for domestic and livestock use, and promotion of 
social afforestation. The company also provided transport to 
schools for educational tours and participation in education days 
and dancing competitions, and to the local community for 
shopping and visiting medical facilities. These CSR activities 
affected community livelihoods by enabling access to education, 
sanitation and health facilities in addition to enhancing 
movement in and out of the villages. 
        In another study, Rodriguez and Arevalo (2007) found that 
the LaGeo Geothermal Development Project in El Salvador 
provided deeper solutions to health and education needs of local 
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communities. The project managers also worked together with 
local communities to initiate self-sustaining programs such as 
allowing communities to plant and harvest non-subsistence level 
crops such as bananas on project land. The condensate run-off 
water from the power plant could be used for irrigation purposes. 
In his study, Mariita (2012) recommended policy and 
institutional measures that would see the Maasai Communities 
living around the Olkaria Geothermal Project enjoy a wide range 
of socio-economic benefits. These measures include the 
installation of a formal Environmental Management System 
(EMS), involving communities in making decisions that may 
have adverse impact on them, and involving communities 
actively in planning and implementation of CSR activities.  
 
2.5 Impact on Livelihood 
        Geothermal exploitation has been found to have a mixed 
impact on the livelihood on the communities surrounding.  The 
provision of energy to remote areas, and creation of job 
opportunities are the positive effects. Local communities, 
however, typically have only a marginal direct employment 
benefit, since mostly specialized people are needed for 
exploration, drilling and plant operation (Mariita, 2012). Instead, 
retail trade, health care and social assistance, accommodation and 
food services sectors often provide potential new sources of jobs 
for local communities (Rybach, 2006). Barrantes (2006) while 
focusing on the socio-economic consequences, consequences of 
geothermal development in less developed regions of Las Pailas 
geothermal argued that public acceptance of the project and 
integration of new workers in the existing indigenous social 
community could presents a potential social impact.  
 
2.6Critique of Existing Literature and Research Gaps 
        Although researchers have undertaken rigorous efforts for 
environment impact assessment on power projects, the 
geographic scope of the studies has been limited. The region-
specific studies have yielded mixed results. On one hand, they 
may confirm the need for region-specific policy design. On the 
other hand, the existing studies do not provide external validity 
for regions with new projects being undertaken. Notably, many 
more studies have been conducted in the western world than in 
Africa. This could suggest that the western countries pay more 
attention to impacts the power projects bring economically, 
socially and environmentally, and accordingly, have undertaken 
more efforts in mitigating the negative issues. In addition, most 
studies are conducted on the basis of single period data. Panel 
data analyses are limited, thus the findings from previous 
analysis in certain regions may not be valid to the other regions. 
Various studies have been advanced which acknowledge the 
social impact of geothermal development projects in various 
parts of the world. Dickson &Fanell, (2005) and Fukutina, (2012) 
outline the importance of community involvement and 
consideration in enhancing success of geothermal projects and so 
was (Anon, 2013). However, majority of the studies sought to 
document the eminent or potential impacts. Mwangi (2010) 
pointed out that; socioeconomic impacts in geothermal 
development were eminent affecting on the Maasai culture and 
way of life in Olkaria also supported by (Mariita, 2002). 
However, the studies failed to explicitly bring out how the 
project social impacts translated to the livelihoods of families 

living around in the long term. Similarly, the KenGen (2010) 
report on the social responsibility programs at Olkaria focused on 
the immediate outcomes of the CSR programmes. The balance 
between the negative and the positive long term effects were 
overlooked. The extent to which geothermal exploitation affects 
the environment is proportional to the scale of its exploitation. 
However, no comprehensive study has been done to relate the 
geothermal projects social impacts and the long term effects on 
the livelihood of the communities where these projects are 
located.  
 

III.  RESEARCH METHODOLOGY 
        This research adopted a descriptive research design and case 
study approach by selecting the Menengai Geothermal Power 
Project. Descriptive design refers to a set of methods and 
procedures that describe variables. Descriptive studies portray 
the variables by answering who, what and how (Babbie, 2002). 
The case study approach was preferred because it allows an in-
depth study rather than breadth. In addition, it placed more 
emphasis on the full analysis of one restricted study area or set of 
conditions with respect to interrelations and distinctions that 
make the case unique in character. In this study, the design 
allowed an in depth enquiry on the effects of Geothermal Power 
project to the livelihoods of the adjacent communities. Case 
study techniques are of immense value in taking decisions 
regarding several management problems case (Schilder, 2001).   
        The study population comprises the entire group of 
individuals, objects, items cases, articles or things with common 
attributes or characteristics existing in space at a particular point 
of time (Majumdar, 2005). According to a feasibility study 
conducted by the African Development Bank (2011), there are 
1120 households in the areas surrounding the Menengai 
Geothermal Field spanning across two Sub Counties: Bahati and 
Rongai.  The study sought information from households around 
the project site. These are the persons who are directly affected 
by the project activities; therefore, can give insights on the extent 
to which the project affects their livelihoods. The target 
population will therefore be 1120 households living around the 
Menengai Geothermal Project. 
        The sampling frame was constructed by considering 
households surrounding Menengai Geothermal project. This was 
done with the help of the local leaders in the two sub counties 
including the area chiefs, assistant chiefs, and village 
elders.From the target population, the researcher applied a 
sample calculation formula by Nassiuma (2000) to determine the 
number of households to be considered in the study.  
 
n= (Ncv

2) / ( cv
2 + (N-1) e 2 ) 

Where n= Sample size 
 N= Population  
 Cv= Coefficient of variation (0.5)  
e= Tolerance at desired level of confidence (0.05)  
 
        The formula determined that 104 households were desirable 
and would produce meaningful data about the population.The 
104 households were selected using the clustered random 
sampling technique. Clustered random sampling is a technique 
which entails dividing the population into groups of 
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heterogeneous characteristics, and then selecting participants 
from each group randomly. This type of sampling was chosen 
owing to the fact the target population is spread between two sub 
counties. In this study, the two sub-Counties (Rongai and 
Bahati), were treated as clusters and 52 household selected from 
each using random sample methods.  
        The study made use of primary data. To assist the researcher 
to gather the primary data, a structured questionnaire that 
accommodated all the critical aspects of study was designed. The 
structured format allowed the inclusion of closed-ended question 
items, which were essential in limiting response details while 
facilitating timely statistical analysis. The questionnaires were 
administered by the researcher to the respondents on a pick and 
drop basis so as to limit interference and also ensure privacy. The 
drop and pick method was used to collect primary data. 
        Prior to the main study, a pilot study was conducted with 30 
respondents from the sample size. This process helped to refine 
the questionnaire, enhance its legibility and minimize the 
chances of misinterpretation. An item analysis was done on the 
questionnaire to establish whether the objectives and items 
measure actually what the study intends.  A content validity test 
was then done by computing the validity index basing on four (4) 
point scale of relevant, quite relevant, somewhat relevant, and 
not relevant.  The proportion of relevant and quite relevant was 
computed from three experts. All the proportions were above 0.5 
indicating that the questions were relevant to the study. To 
improve on reliability in this study, piloting of the questionnaires 
was done among 10 selected households adjacent to the 
Menengai Geothermal Project. These members were then not 
allowed to participate in the actual study to avoid contamination 
of the study sample. The pilot questionnaires were analyzed for 
reliability using the Cronbach’s reliability test.  The judgment on 
reliability of tools was based on FraenkelandWallen (2000) 
guidelines which state that an alpha value of 0.7 infers that the 
tools are adequate and can be adopted for the study without 
amendments. Questions in each study variable gave a Cronbach 
alpha value that is greater 0.7; hence, they were all adopted for 
the study.  
        This section outlines the methodologies that were employed 
in analysis of data. Kothari (2004) defines data analysis as the 
process of computation of certain indices or measures along with 
searching for patterns of the relationship that exist among the 
data group. The study used SPSS software to facilitate empirical 
analysis of data.  
        Data collected from the field was compiled, sorted, and 
coded into a coding sheet and analyzed using a computerized 
data analysis package known as SPSS 21.0. Data analysis was 
done to generate a view of how the objectives were to be 
achieved. This was done using descriptive statistics, which saw 
the use of frequency distribution table, mean and standard 
deviation. In this study, inferential analysis was used to arrive at 
conclusion regarding the effect the geothermal project has on the 
livelihood of local communities. The Pearson correlation 
technique was used in the analysis.  
        The mean, median, percentage, mode and standard deviation 
are the most commonly used descriptive statistics. The mean, 
percentages and standard deviation was used in this study to give 
a description of the data.  A descriptive profile of the respondents 

was first done, followed by a presentation of the variables using 
descriptive statistics.  
 

IV. RESEARCH FINDINGS AND DISCUSSION 
4.1. Introduction 
        The goal of this study is to examine the impact of the 
Menengai Geothermal Project on the livelihoods of adjacent 
communities. Data related to this research issue was collected 
and analyzed. This chapter presents and discusses the research 
findings. The chapter is organized into several sections including 
the response rate, demographic characteristics of the sample, 
descriptive analysis, and inferential analysis.  
 
4.2 Response Rate 
        Out of the 104 questionnaires that were distributed, 96 were 
duly completed and returned to the researcher. This figure 
represents a response rate of 96.3% which according to Mugenda 
and Mugenda (2003) is sufficient to facilitate statistical analysis 
and minimize non-response bias.  
 

Table 4.1: Response Rate 
 

 
4.3 Pilot Test Results 
        The reliability of an instrument refers to its ability to 
produce consistent and stable measurements. Bagozzi (1994) 
explains that reliability can be seen from two sides: reliability 
(the extent of accuracy) and unreliability (the extent of 
inaccuracy). The most common reliability coefficient is 
Cronbach’s alpha which estimates internal consistency by 
determining how all items on a test relate to all other items and to 
the total test- internal coherence of data. The reliability is 
expressed as a coefficient between 0 and 1.00. The higher the 
coefficient, the more reliable is the test. The reliability of this 
instrument was evaluated through Cronbach Alpha which 
measures the internal consistency. Cronbach Alpha value is 
widely used to verify the reliability of the construct. The results 
are presented in Table 4.2. 
 

Table 4.2: Cronbachs Alpha Results 
 

Variable N of Items Cronbach’s 
Alpha 

Landscape Alteration 
Environmental Pollution 
Population Change 
Social Responsibility 
Activities 
Livelihood 

7 
7 
7 
7 
8 

0.727 
0.806 
0.834 
0.932 
0.902 

 

 Frequency Percentage 

Response 96 96.3 

Non-Response 8 3.7 

Total 104 100 
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        The cronbach’s alpha test for all the variables was over 0.7 
which indicates that the study was reliable as per Kothari (2004). 
 
4.4 Demographic Characteristics of the Sample 
        The researcher sought to establish the demographic 
characteristics of the terms as regards to gender, age, and 
education level. According to Sifers, Puddy, Warren, and Roberts 
(2002) analyzing the demographic traits of the sample helps the 
researchers and research consumers to determine whether the 
sample was a close representation of the study population; hence, 
it enables them to judge the generalization of the findings.  
 
4.4.1 Gender Distribution 
        As shown in Table 4.3, a majority of the respondents 
(64.6%) were male while 35.4% were female. This distribution 
match expectations as the study mainly targeted the heads of the 
104 households to be the key informants. It is also consistent 
with data from Kenya National Bureau of Statistics (2013), 
which shows that seven out of ten households are headed by 
males.  
 

Table 4.3: Gender Distribution of Participants 
 
 Frequency Percentage 

Male 62 64.6 

Female 34 35.4 

Total 96 100 

 
4.4.2 Age Distribution 
        In terms of age, many participants (54.2%) fall in the 25 to 
50 years age bracket, 37.5% were above 50 years, and 8.3% were 
below the age of 25 years. This finding is congruent with Otieno, 
Omiti, Nyanamba, and McCullough (2009) who found that the 
average age of household heads in peri-urban areas in Kenya is 
43.33 years.   
 

Table 4.4: Age Distribution of Participants 
 
 Frequency Percentage 

Less than 25 
years 

8 8.3 

25- 50 years 52 54.2 

Above 50 years 36 37.5 

Total 96 100 

 
4.4.3 Education Distribution 
        A majority of the participants (36.5%) had secondary level 
education, 34.4% had college level education, 17.7% had 
university level education, 8.3 had primary level of education, 
and 3.1 had no formal education. The finding is also in line with 
the study by Otieno, Omiti, Nyanamba, and McCullough (2009) 
where it was found that 57.5% of household heads in peri-urban 
areas had secondary education and above.  

Table 4.5: Education Distribution of Respondents 
 

 Frequency Percentage 

No Formal 
Education 

3 3.1 

Primary Level 8 8.3 

Secondary Level 35 36.5 

College Level 33 34.4 

University Level 17 17.7 

Total 96 100 

 
4.5. Descriptive Analysis 
        Descriptive analysis focuses on summarizing the data so as 
to establish trends and patterns (Vaus, 2013). In this study, 
descriptive statistics were used to establish patterns regarding 
landscape alteration, environmental pollution, population 
changes, and social responsibility activities associated with the 
Menengai Geothermal Project, as well as, the livelihoods of 
adjacent communities.  
 
4.5.1 Descriptive Analysis of Landscape Alterations 
        A significant way in which geothermal projects may affect 
livelihoods of adjacent communities is by altering an areas 
landscape. In order to determine the extent to which the 
Menengai Geothermal Projects has led to landscape alterations, 
participants were asked to respond to a set of statements on five 
point scale ranging from strongly disagree to strongly  agree. The 
first statement was whether the Menengai Geothermal Project 
had led to alterations to the area’s landscape. As shown in Table 
4.6, the mean of responses to this statement was 3.20, which 
suggests that a majority of the participants were indifferent 
regarding whether the project had caused landscape alterations. 
        The second statement was that the project had led to 
displacement of community members from their land. The mean 
response to this statement was 2.41, which suggest that a 
majority of the participants disagreed with the statement. This 
finding is consistent with the study by Noorollahi (2005) where it 
was found that many of the geothermal prospects are within 
protected zones such as national parks or natural reserves; hence, 
their exploitation rarely displaces local communities from the 
land. This is, indeed, the case in the Menengai Geothermal 
project situated in the Menengai Caldera, which is a protected 
zone.  
        Regarding the statement that the Menengai project had led 
to destruction of scenery, the mean for the responses was 2.54, 
which suggest that a majority of participants were indifferent on 
this issue. This finding is different from DeJesus (1995) who 
found that geothermal energy production often is concentrated in 
regions with extraordinary landscapes, which are touristic 
attractions with mud pools, geysers, fumaroles and steaming 
ground, and are often remote and pristine. By extinction of 
geothermal surface features, and industrial development in such 
regions, there is a high risk that land of high tourist and scenic 
value is lost. However, the finding is consistent with Bayer et al., 
(2013) who found that a general assessment of social impacts in 
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geothermal projects is hardly possible where projects take place 
in protected zones. 
        A majority of participants also disagreed with the statements 
that landscape alterations caused by the project had a negative 
impact on livestock, agricultural production, and open space and 
recreation opportunities for local people. The findings may be 
explained by the fact that the Menengai Geothermal Projected is 
located in an areas that was previous a protected zone and not 
human settlement (African Development Bank, 2011). The 

finding is also consistent with Noorollahi (2005) who argued that 
geothermal plants require relatively little land in comparison to 
most industrial project; hence, these projects have little negative 
impact associated with the displacement of local communities. 
However, as indicated by a mean of 2.51, many participants were 
indifferent on whether the project had led to alterations that have 
had a negative impact on wildlife and tourism.  
 

 
Table 4.6: Descriptive Analysis of Landscape Alterations 

 
Statement N Min. Max. Mean S.D 
The Menengai Geothermal Project has led to alterations to the 
area’s landscape 96 1 5 3.20 1.253 

The Geothermal Project has led to displacement of community 
members from their land 96 1 5 2.41 1.196 

The Geothermal Project has led to destruction of scenery 96 1 5 2.54 1.104 
Landscape alterations have had a negative impact on livestock 96 1 5 2.46 1.104 
Landscape alterations have had a negative impact on 
agricultural production 96 1 5 2.31 1.079 

Landscape alterations have had a negative impact on wildlife 
and tourism 96 1 5 2.51 1.152 

The project has reduced open space and recreation 
opportunities for local people 96 1 5 2.40 1.165 

Valid N (listwise) 96     
 
4.5.2 Descriptive Analysis of Environmental Pollution 
        The second variable that formed the focus of the study was 
environment pollution caused by the Menengai Geothermal 
Project. As suggested in the theory of Asset Vulnerability 
suggests, a new project can affect the livelihood of local 
community by affect labor and human capital (Moser, 1998). 
Environment pollution from a given project can have a 
significant impact on labor and human capital by affecting the 
health of local population. Participants were asked to respond to 
a set on statements aimed at examining patterns of environment 
pollution associated with the Menengai Geothermal Project.     
        The first statement was that the project had increased air 
pollution within the locality. The mean of responses to this 
statement was 2.78, which suggest that a majority of the 
respondent neither agreed nor disagreed with the statement. The 
finding reflects the inconsistency that characterizes previous 
studies on the environment impact of geothermal projects. A 
study by Rosenberg, Bodaly and Usher (1995) insisted that 
geothermal power generation has fewer consequences on the 
quality of air because it entails little emission of gases. Contrary 
to these sentiments, Rosenberg (1995) argued that geothermal 
development produces a broad range of environmental impacts 
including possible evolution of greenhouse gases.  
        The second statement was that the project had increased 
pollution of community water resources. A mean of 2.36 

suggests that many of the respondents disagreed with the 
statement. This finding concurs Clark, Harto, Sullivan and Wang 
(2011) who found that althoughgeothermal waters pose a large 
potential risk to water quality, if released into the environment, 
due to high concentrations of toxics including antimony, arsenic, 
lead, and mercury, the risk of release can be virtually eliminated 
through proper design and engineering controls. It could be that 
the management of the Menengai Geothermal Project has 
instituted proper design and engineering controls for preventing 
release of toxics. 
        The third statement was that the project had led to 
destruction of scenery. A mean of 2.48 indicates that a majority 
of the participants were indifferent on this issue. The finding is 
different from DeJesus (1995) who found that geothermal energy 
production often has a negative effect on extraordinary 
landscapes such pools, geysers, fumaroles, and steaming ground, 
which are touristic attractions. In regard to soil pollution, a 
majority of the respondents (mean= 2.29) refuted the statement 
that the Menengai Project had contributed to soil pollution. This 
finding also contradicts Rosenberg (1995) who found that large 
scale geothermal development produces a broad range of waste 
products that can lead to contamination of soil. Mariita (2002) 
also found that the OlKaria Geothermal project has resulted in 
loss of vegetation in the area increasing the level of soil erosion.  
 

 
Table 4.7: Descriptive Analysis of Environmental Pollution 

 
Statement N Min. Max. Mean S.D 
The project has increased air pollution within the area 96 1 5 2.78 1.097 
The project has increased pollution of community water resources 96 1 5 2.36 1.125 
The project has led to destruction of scenery 96 1 5 2.48 1.205 
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Waste from project has increased level of soil pollution 96 1 5 2.29 1.132 
The level of noise pollution has increased as result of the project 96 1 5 2.97 1.244 
The project exert pressure on natural resources such as water 96 1 5 2.40 1.128 
The project has led to excessive increase in temperatures within 
the area 96 1 5 2.32 1.100 

Valid N (listwise) 96     
 
        As indicated by a mean of 2.97, a majority of the 
participants were indifferent regarding whether the Menengai 
Project had resulted in noise pollution. This finding does not 
correspond with that Vezmar, Spajic, Topic and Sljivac (2014) 
where it was found that noise emissions are most critical during 
exploration and drilling of geothermal wells. Berrizbeita, (2014) 
also found that higher noise levels were a common incident 
closer to geothermal projects as a result of vehicular movements. 
A majority of the respondent disagreed with the statements that 
the Menengai Project had exerted pressure on natural resources 
and led to excessive increase in temperatures within the area.  
 
4.5.3 Descriptive Analysis of Population Changes 
        Massive projects often lead to changes to the human 
population due to immigration of workers into the project area. 
The theory of Asset Vulnerability suggests that such a change 
can have an impact on the local community by affecting 
relationships between community members (Moser, 1998). In 
regard to whether the Menengai Geothermal Project has resulted 
in changes to the local population, a majority of the participants 
as indicated by a mean of 3.57 (see Table 4.8) were in agreement 
that the project had resulted in an increase in human population 
with the area.  
        The finding is consistent with the study byRossour and 
Malan (2007) where it was found that the Berg River Dam 
project led to massive in-migration that changed the demographic 
and cultural scape of adjacent communities. Bw’Obuya (2002) 
also found that there was evidence of population changes among 
communities surrounding the OlKaria Geothermal Project with 
only 1.4% of the workforce at project being drawn from local 
community. 
        A significant indicator that can serve as evidence of 
population changes within an area is increased congestion on the 
roads, in public facilities such schools and hospitals, and in the 
neighborhoods. However, a majority of the respondents (mean= 
2.95) neither agree nor disagreed with the statement that the 
Menengai Project had caused congestion in their area. The 
finding is not in line with Hyari, El-Mashaleh, and Rababeh 
(2015) who found that the population influx that accompanies the 
commencement of major projects within an area leads to 
overcrowding, congestion, and sustained pressure on local 
services. However, the finding can be explained by the local of 
the Menengai Project in a peri-urban area where congestion may 
not be a significant problem. It may also be explained by the 

expansion of public facilities such as roads, schools, and 
healthcare establishment, which might have reverse the impact of 
the population influx. 
        Impact of project on local population can also be in the form 
of transfer of knowledge, skills, and technology. When asked 
about this issue, a majority of the participants (mean= 4.10) 
agreed that the Menengai projects had led to the diffusion of 
skills, knowledge, and technology to local people. The finding is 
in agreement with Rossouw and Malan (2007), who also found 
that Berg River Dam Project in South Africa had facilitated the 
transfer of skills to local people leading to an improvement in 
their social capital. Another way in which a project can impact 
local population is by increasing conflicts. A mean of 2.43 
indicates that a majority of study participants disagreed with the 
statement that the Menengai project had led to increased conflicts 
within the local communities. 
        Mega projects can also affect local populations by 
weakening the cultural values of the people. As shown in Table 
4.8, a majority of the participants were indifferent regarding this 
issue. The finding fails to affirm that study by Rossouw and 
Malan (2007) where it was found that Berg River Dam Project 
resulted in the erosion of cultural systems of local communities. 
However, as Phelan and Dawes (2013) explain, mega projects 
only have a significant cultural effect with local communities are 
ill prepared for the disruption. It could be that the communities 
adjacent to the Menengai Project were adequately prepared for 
the disruption given that the area is close to Nakuru town, which 
is highly cosmopolitan.    
        The commission of large project can also result in increase 
in crime rates within an area due to influx of people. However, a 
mean of 2.35 indicates that a majority of the respondents did not 
think that the Menengai Project had led to increased crime rates 
in their area. The finding is not congruent with Loney (2013), 
who found that major projects results in increased crime rates 
among Aboriginal communities in Australia. The projects were 
also associated with other negative impacts such as alcoholism, 
teenage pregnancies, school dropout, and family break-up. 
Another change that a project may bring to the local population 
is increment in the prices of assets, goods, and services. When 
asked whether the Menengai project had resulted in an increase 
in the cost of goods and services, a majority of the participant 
neither agreed nor disagreed with the claim.  
 

 
Table 4.8: Descriptive Analysis of Population Changes 

 
Statement N Min. Max. Mean S.D 
The project has increased human population in the area 96 1 5 3.37 1.154 
The project has contributed to congestion in the area 96 1 5 2.95 1.080 
The project has led to the transfer on knowledge, skills, and 
technology to local people 96 1 5 4.10 .989 
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The project has increased conflicts within the community 96 1 5 2.43 1.158 
The project has weakened the cultural values of local people 96 1 5 2.67 1.220 
The project has increased crime in the area 96 1 5 2.35 1.187 
The project has led to an increase in prices of goods and services in 
the area 96 1 5 3.15 1.114 

Valid N (listwise) 96     
 
4.5.4 Descriptive Analysis of Social Responsibility Activities 
        The concept of corporate social responsibility has gain 
impetus within the project management realm. Many projects use 
CSR activities as a strategy for minimizing conflicts with local 
communities and for increasing the legitimacy and support for 
the project. This section examines social responsibilities 
activities undertaken by the Menengai Geothermal Project. A 
significant aspect of social responsibility activities entails 
providing employment opportunities for local people. 
Participants were asked whether Menengai project has created 
employment for local people.  
        As shown in Table 4.9, the mean response to the statement 
is 4.50, which suggests that a majority of the respondents agreed 
that the project has created employment for local people. The 
study is consistent with Mariita (2012) who found that Olkaria 
Geothermal Project had provided employment opportunities for 
local people. It was, however, noted that the employment benefit 
was marginal because the project required specialized skills, 
which was lacking among local communities. Another social 

responsibility activity that a project may undertake is to provide 
business opportunities for local people. When asked to respond 
to this issue, a majority of the research participants were in 
agreement with the claim that the Menengai project had created a 
market for local produce (mean= 4.18) and created business 
opportunities for local people (mean= 4.21).  
        Another aspect of social responsibility entails improving 
social amenities and infrastructure for the local people. A 
majority of the respondents were also in agreement that the 
Menengai project has led to improvement of social amenities 
(mean= 4.24) such water and contributed to the development of 
key infrastructure such as roads and electricity (mean= 4.33). 
These findings are consistent withGachau (2011) who found that 
the Olkaria Geothermal Project engaged in activities such as 
water provision to the communities for domestic and livestock 
use, promotion of social afforestation, provision of transport to 
schools for educational tours, and to the local community for 
shopping and visiting medical facilities.  
 

 
Table 4.9: Descriptive Analysis of Social Responsibility Activities 

 
Statement N Min. Max. Mean S.D. 
The project has created employment for local people 96 1 5 4.50 .894 
The project has created a market for local produce 96 1 5 4.18 .995 
The project has created business opportunities for local people 96 1 5 4.21 .928 
The project has led to improvement of social amenities in the area 96 1 5 4.24 .981 
The project has benefited the community through social initiatives such 
as construction of schools 96 1 5 4.28 1.023 

The project has led to improvement of key infrastructure such as road 
and electricity 96 1 5 4.33 1.002 

The project has increased tourism activities in the area 96 1 5 3.96 .983 
Valid N (listwise) 96     

 
 
4.5.5 Descriptive Analysis of Livelihoods of Local 
Communities 
        Community livelihood refers to the set of activities which 
members of the community need in order to secure the basic 
necessities of life (Mariita, 2006). This section analyzes patterns 
in the community livelihood since the Menengai Project was 
introduced. One of the significant indicate of improved 
livelihood is the improvement of the general wellbeing of 
community members. When participants were asked about their 
wellbeing, the mean of the responses was 4.30 (see Table 4.10), 
which suggests that a majority of the participants were in 
agreement that their overall wellbeing has improvement after the 
commencement of the Menengai project. A standard deviation of 
0.908 suggests that the responses of the majority of participants 
did vary from mean by more than 0.9 units.  
        The findings are not consistent with Loney (2013) who 
found that hydropower projects caused trauma to local 

communities resulting in diminishing wellbeing. Obiozo and 
Smallwood (2014), however, explained that impact of project on 
community wellbeing is dependent on the readiness of the 
community and the design of the project. This explanation 
suggests that the findings may be attributed to the fact that the 
local community in the Menengai Project well adequately 
prepared for the project. The finding could also suggests’ that the 
Menengai Project was designed in a fashion that minimized 
negative impact on community wellbeing. 
        Another indicator of community livelihood is ease of access 
to healthcare services. Health is an important human capital as 
the absence of good health can significantly affect the 
productivity of community members (Moser, 2006). When asked 
to respond to the claim that it is now easier to access healthcare 
services today that 5v years ago when the project had not taken 
root, the mean of responses was 4.19. This mean indicates that a 
majority of the respondent supported the claim. The finding is 
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consistent with Gachau (2011), who found that the OlKaria 
Geothermal Project had increased community access to 
healthcare services by building dispensaries, equipping local 
hospitals, donating ambulances, and providing locals with 
transport to and from Naivasha town where they could get 
advanced health services.   
        Another measure that can be used to assess communities’ 
livelihood is the cost of living. Cost of living affects the 
livelihood of local people by affecting their access to goods, 
services, and productive assets such as vehicle and machinery. 
When asked about the cost of living after the commencement of 
the project, a majority of the participants supported the claim 
(mean= 3.81) that the cost of living had increased after the 
commencement of the Menengai Project. This finding is 
congruent with Rossouw and Malan (2007), who found that Berg 
River Dam Project in South Africa had led to immigration of 

people into the area resulting in a spike in the prices of goods, 
services, and assets.  
        Another major indicator of community livelihood is 
household income. A majority of the participants (mean= 3.92) 
reported that their household income had increased in the past 5 
years. The findings are consistent with Mariita (2012) and 
Gachau (2011) who found that the Olkaria Geothermal Project 
had resulted in job creation, business opportunities, and better 
access to essential services, all of which have an impact on 
household income. The levels of joblessness, security, household 
spending were also used as measures of community livelihood. 
As shown in Table 4.10, a majority of respondents agreed that 
the level of joblessness has declined (mean=3.99), security has 
improved (mean= 4.01), and household spending has increased 
(mean= 3.75) after the commencement of the Menengai 
Geothermal Project. 
 

Table 4.10: Descriptive Analysis of Community Livelihoods 
 

Statement N Min. Max. Mean S D. 
The overall wellbeing of the community has improved after the 
commencement of the project 96 1 5 4.30 .908 

It is easier to access healthcare services today than 5 years ago 96 1 5 4.19 1.019 
The cost of living has increased after the commencement of the 
project 96 1 5 3.81 1.098 

Our household income has increased in the past 5 years 96 1 5 3.92 .981 
The level of joblessness in the community has declined over the 
past five years 96 1 5 3.99 .827 

Security in the area has generally improved since the onset of the 
project 96 1 5 4.01 .923 

Our household spending has increased in the last five years 96 1 5 3.75 1.016 
Valid N (listwise) 96     

 
4.6 Inferential Analysis 
        Inferential analysis focuses on arriving at conclusions that 
extends beyond the immediate data (Vaus, 2013). In this study, 
inferential analysis has been used to arrive at conclusion 
regarding the effect the geothermal project on the livelihood of 
local communities. The Pearson correlation technique was used 
in the analysis.  
 
4.6.1 Relationship between Landscape Alteration and 
Community Livelihood 
        The first objective of the study was to assess the relationship 
between landscape alteration and the livelihood of communities 
living around the Menengai Geothermal Power Project. When 
the two variables were correlated, the Pearson Correlation test 
gave a p-value of 0.049 (see Table 4.11). Since this value is less 
than 0.05, it suggests the existence of a statistically significant 
relationship between landscape alteration and the livelihoods of 
communities at the 0.05 level of significance. This finding is 
consistent with the study by Noorollahi (2005) where it was 
found that geothermal project displaced local communities from 
farmland and leading to a negative effect on the livelihoods. 

The Pearson Correlation Coefficient (r) was -0.202. According to 
Sharma (2012), a negative coefficient indicate that the existence 
of an inverse relationship between the variables being compared. 
This implies that an increase in landscape alteration due to 
geothermal exploration activities would results to a decline in the 
livelihood of local community. This finding also reinforces the 
findings by Noorollahi (2005) where it was found that 
geothermal projects separated local communities from essential 
resources such as farmland grazing fields. Loney (2013) also 
found that huge hydropower project had a negative effect on the 
aboriginal communities because they interfered with forest lands, 
which were a major source of their livelihood.   
        Sharma also explained that a coefficient between 0.1 and 
0.3 signifies a weak relationship; a coefficient between 0.4 and 
0.7 signifies that the relationship is of moderate strength, and a 
coefficient that is greater than 0.7 indicates the existence of a 
strong relationship. The coefficient of -0.202 suggests that 
although the relationship between landscape alteration and 
community livelihood is statistically significant, the link between 
the two variables is weak.  
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Table 4.11: Correlation between Landscape Alteration and Community Livelihood 
 

 Landscape Alteration 

Livelihood 
Pearson Correlation -.202* 
Sig. (2-tailed) .049 
N 96 

*. Correlation is significant at the 0.05 level (2-tailed). 
 
4.6.2 Relationship between Environmental Pollution and 
Community Livelihood 
        The second objective of the study was to establish the 
relationship between environmental pollution and the livelihoods 
of communities around the Menengai Geothermal Power Project. 
As shown in Table 4.12, the Pearson correlation test gave a p-
value of 0.01, which indicates that there is a statistically 
significant relationship between environmental pollution caused 
by geothermal project and the livelihoods of local communities. 
The finding is congruent with the study by Vezmar, Spajic, Topic 
and Sljivac (2014) where it was found that environmental 
pollution from geothermal projects was statistically correlated 
with loss of livelihood among local communities. 
        The correlation coefficient is negative, which suggest the 
existence of an inverse relationship between environmental 

pollution and community livelihoods. This implies that an 
increase in environmental pollution by the project would result in 
a decline in the livelihoods of local communities. This finding 
concurs with Bw’Obuya (2002) who found that the Olkaria 
Geothermal Project in Kenya was marred by concerns regarding 
environmental issues such as increasing dust levels and smells 
the project, a rise in respiratory diseases (asthma), eye problems, 
and colds and flu's. These effects have a negative impact on the 
communities’ human capital resulting in a decline in the 
communities’ livelihood. The coefficient of 0.260 indicates that, 
although statistically significant, the relationship between 
environmental pollution and livelihoods of local communities is 
weak.   
 

 
Table 4.12: Correlation between Environmental Pollution and Community Livelihood 

 
 Environmental Pollution 

Livelihood 
Pearson Correlation -.260* 
Sig. (2-tailed) .011 
N 96 

*. Correlation is significant at the 0.05 level (2-tailed). 
 
4.6.3 Relationship between Population Change and 
Community Livelihood 
        The third objective of the study is to determine the 
relationship between population change and the livelihood of 
communities around the Menengai Geothermal Power Project. 
When the two variables were correlated, the Pearson test gave a 
p-value of 0.367 (see Table 4.13). Since this value is greater than 
0.05, it indicates that there is no statistically significant 

relationship between population change caused by geothermal 
projects and the livelihoods of local communities. The finding is 
not consistent with Rossouw and Malan (2007) who found that 
Berg River Dam Project in South African led to changes in the 
local population due to immigration of workers. This population 
change was statistically associated with changes in the way of 
life of the local people.    
 

 
Table 4.13: Correlation between Population Change and Community Livelihood 

 
 Population Change 

Livelihood 
Pearson Correlation .093 
Sig. (2-tailed) .367 
N 96 

 
       The final objective of the study was to establish the 
relationship between social responsibility activities initiated by 
the implementing company and the livelihood of communities 
around the Menengai Geothermal Power Project. The two 
variables were correlated using the Pearson correlation technique 
yielding a p-value of 0.000 (see Table 4.14). This value indicates 
that there is a statistically significant relationship between social 

responsibility activities of the project and community livelihoods 
at the 0.01 level of significance. The finding is in line with the 
study by Maliganya, Salatiel, and Renatus (2013) where it was 
found that there was a significant relationship between CSR 
initiatives undertaken by the Geita Gold Mine in Tanzania and 
the livelihoods of adjacent communities.  
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Table 4.14: Correlation between SR Activities and Community Livelihood 
 

 Social Responsibility Activities 

Livelihood 
Pearson Correlation .733** 
Sig. (2-tailed) .000 
N 96 

**. Correlation is significant at the 0.01 level (2-tailed). 
 
       The correlation coefficient (r) is positive, which indicate the 
existence of a direct relationship between social responsibility 
activities of the project and the livelihoods of local communities. 
This implies that an increase in social responsibility activities 
will result in improvement in the livelihoods of local people. 
Gachau (2011) also found that the livelihoods of communities 
adjacent to the Olkaria Geothermal Project were boosted by CSR 
activities such building of schools and dispensaries and provision 
of water. The coefficient of 0.733 suggests that the relationship 
between social responsibility activities and the livelihoods of 
local communities is strong.  
 
4.7 Summary of Model 
       The chapter presented the data analysis, findings and 
interpretation. Results were presented in tables, percentages and 
Pearson Correlation coefficient. Both the descriptive and 
inferential statistics was done. The findings of the study indicated 
that there is astatistically significant relationship between 
Landscape alteration, environmental pollution and the 
livelihoods of communities living around. Population change was 
found that there is no statistically significant relationship 
between population change caused by geothermal projects and 
the livelihoods of local communities. 
 

V. SUMMARY, CONCLUSION AND 
RECOMMENDATIONS 

5.1 Summary 
       The first objective was to assess the relationship between 
landscape alterations caused by the geothermal project the 
livelihoods of local communities. Descriptive statistics suggests 
that the geothermal project did not cause major alteration to the 
landscape. A majority of the respondents were indifferent when 
asked whether the project had resulted in landscape alteration 
and rejected claims that the project had displaced them from their 
land or resulted in decreased livestock and agricultural 
productivity. The Pearson correlation test showed that there was 
a statistically significant and negative relationship between 
landscape alteration and livelihoods of local communities. This 
relationship was, however, weak.  
       The second objective was to establish the relationship 
between environmental pollution caused by the project and the 
livelihoods of adjacent communities. Descriptive statistics 
indicate that the Menengai Project has not caused major 
environmental pollution. A majority of participants were either 
indifferent or rejected statements suggesting that the project had 
resulted in various forms of environment pollutions. The Pearson 
Correlation test shows that there is a statistically significant, 
negative, but weak relationship between environmental pollution 
and the livelihoods of local communities.  

       The third objective of the study was to determine the 
relationship between population changes caused by the 
geothermal project and the livelihoods of local communities. 
Descriptive analysis revealed that the Menengai Project had 
indeed led to an increase human population. A majority of the 
respondents also supported the claim that the project had resulted 
in the diffusion of skills and technology to the local people. 
However, a majority of the participants were either indifferent or 
rejected claims that the project had caused congestion in the area, 
resulted in the erosion of cultural value, increased crime in the 
area, and resulted in an increase in the prices of goods and 
services. The Pearson Correlation test showed that there was no 
statistically significant relationship between population changes 
and the livelihoods of local communities.  
       The final objective of the study was to establish the 
relationship between social responsibility activities undertaken 
by the Menengai Geothermal Project and livelihoods of local 
communities. Descriptive statistics showed that the Menengai 
Project has invested in a wide variety of social responsibility 
initiative including creating employment to local people, 
providing business opportunities, developing local infrastructure 
and social amenities, and providing market for local products. 
The Pearson Correlation test showed that there was a statistically 
significant, positive, and strong relationship between social 
responsibility activities of the project and the livelihoods of local 
communities.  
 
5.2 Conclusion 
       Findings of the study have led to the conclusion that there is 
a significant association between geothermal power projects and 
the livelihoods of adjacent communities. Results showed that 
three out of the four aspects of geothermal project that were 
being investigated (landscape alteration, environment pollution, 
population change, and social responsibility activities) had 
statistically significant relationship with the livelihood of local 
communities. Only population change was found to have an 
insignificant relationship with community livelihood. Landscape 
alteration (r= -0.202) and environment pollution (r=-0.260) were 
found to have negative and weak relationships with the 
livelihoods of local communities. Social responsibility activities 
(r= 0.733) had a positive and strong relationship with the 
livelihoods of local communities   
 
5.3Recommendations 
       Findings suggest that geothermal project implementing 
companies should focus on design project in ways that minimizes 
landscape alteration. Available data has showed that these 
aspects of geothermal project have an inverse relationship with 
the livelihood of local communities. Therefore, project 
implementing companies should invest in designs, technologies, 
and practices that minimize the alteration of landscape. Doing so 
would also reduce resistance to the project and create a good 
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rapport for the project among key stakeholders such as 
regulators, financiers, and lobby groups resulting in higher 
probability for success.   
       The research has found out that environmental pollution has 
an inverse relationship with the livelihoods of local communities. 
Controlled engineering processes should be used by the project 
to ensure harmful substances aren’t released to the environment. 
This will ensure an improvement in the health of residents and 
thus would provide labor requirements sufficiently as per Asset 
vulnerability framework. 
       Population change didn’t produce a statistically significant 
relationship when correlated with the livelihoods of local 
communities.  Expansion of public facilities such as roads, 
schools, and healthcare establishment should be enhanced since 
they have reverse impact on population influx. 
       The findings on CSR have significant implications to the 
Menengai Geothermal Project implementing company and 
companies involved in similar projects. First, the findings 
suggest that such companies should increase investment in social 
responsibility activities. Data has shown that CSR activities have 
the strongest link with the livelihood of local communities. 
Therefore, investing in such activities will result in optimal 
benefit for local communities, which will, in turn, reduce 
resistance, increase financiers interest in the project, and increase 
ownership of the project.  
 
5.4 Suggestions for Future Studies 
       The current study only focused on four aspects of 
geothermal projects: landscape alteration, environmental 
pollution, population change, and social responsibility initiatives. 
There are other aspects of geothermal projects that may have an 
impact on the livelihoods of local communities including 
displacement of local communities and potential land grabs. 
Future studies should examine these aspects. The study was also 
limited to answering questions regarding what relationship 
existing between the project aspects and community livelihoods, 
and the direction of these relationships because of the 
quantitative approach used. It could not provide answer 
regarding why these relationships exist. A qualitative in depth 
study is needed to uncover the reason behind these relationships.   
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Abstract- Concrete is traditionally a solid, substantial building 
material. It needs to makeover. Small buildings are replaced by 
high rise buildings and skyscraper.  This arises one of the major 
problem in deriving natural light in building, due to obstruction 
of nearby structures. To overcome this problem, artificial sources 
are used to illuminate building, but artificial light leads to 
increase of heat level in the buildings. To evaluate the 
effectiveness of the smart transparent concrete, the present study 
aims at producing the concrete specimens by combining glass 
rods and optical fibers with different percentage and comparing it 
with the normal concrete. Two tests are carried out compressive 
test and light transmission test and cost comparisons are also 
done. 
 
Index Terms- Glass Rods, Lux, Optical Fibre, Transparent 
Concrete. 
 

I. INTRODUCTION 
A. General 
oncrete has a key role in development of infrastructure & 

housing. Concrete has been used since roman times but its basic 
component has remained the same .Three ingredients make the 
dry mix, coarse aggregates, fine aggregates and cement. Due to 
great economical growth, urbanization, population growth, space 
utilization worldwide, there is drastic change in concrete 
technology. Most of the big buildings are built close to each 
other all in the same areas like sky scrapers There arises one of 
biggest problem in deriving natural light in building due 
obstruction of nearby structures. When buildings are stacks 
closed to each other, there is not much natural sunlight passing 
through it. Translucence is doing a great deal to change that 
image of concrete through the score of creative and sustainable 
application for their patterned light transmitting concrete. 
 
B. Power Consumption 
       In total domestic usage of electricity; 30% of electricity is 
used for lightening purpose only, so it is necessary to utilize 
natural light for illuminating interior of building. 

1) Optical Fiber 
       An optical fiber is a flexible transparent fiber made of glass 
(silica) or plastic, slightly thicker than a human hair. Optical fiber 
is a three layered cable made up of Buffer coating, cladding and 
core. And light transmission carried out through the core of fiber.  
Benefits of optical fibers.  
       1. Safe –There no electric, heat or ultraviolet light in the 
fibers optics cable. Ideal for use in the water precious artifacts 
paintings, combustible surfaces etc.  

       2. Versatile- Multi applications possible from one light 
source.  
       3. User friendly- The cable is durable, UV protected plastic 
so there is nothing to break or burn out, virtually maintenance 
free. 
       These optical fibers have great light transmission capability. 
The typical fibers today are made out of glass or plastic since it is 
possible to make them thin and long. Also both glass and plastic 
are transparent at particular Wavelengths, which allow the fiber 
to guide light efficiently. 
     2)Glass  
       Glass is a non-crystalline amorphous solid that is often 
transparent and has widespread practical technological and 
decorative usage in many things. Glass has many useful 
properties.  
       1. It is transparent. One can see through it.  
       2. Strong & hard. One can put a lot of load on it.  
       3. It is impermeable. It does not allow water or other liquid 
to pass through and it doesn’t get soggy or stained itself.   
                    
    3) Common and Recommended Indoor Light Levels 
       The outdoor light level is approximately 10,000 lux on a 
clear day. In the building, in the area closest to windows, the 
light level may be reduced to approximately 1,000 lux. In the 
middle area it’s may be as low as levels. Earlier it was common 
with light levels in the range 100 - 300 lux for normal activities. 
Today the light level is more common in the range of 500 - 1000 
lux - depending on activity. For precision and detailed works, the 
light level may even approach 1500 – 2000 lux. 
 
C. Objectives of Present Investigation (Paper) 
       Traditionally concrete members are considered as a 
       Structural member only, but in recent days this concept is 
changed and use of concrete as a decorative material for structure 
has come up. It is observed that high performance concrete using 
optical fibers can also be utilized as a decorative material to 
improve elegance of structure by making it partly transparent. 
Hence this project is defined for achieving objectives like; 
       1. Translucent concrete aims at reducing operating energy by 
exploiting vast amount of potential energy in the form of 
sunlight.  
       2. Another additional aim is its pleasing aesthetics that can 
change the image of concrete which is generally perceived as 
dull, pale, opaque, grey material.  
       3. Optical fiber and glass based transparent concrete could 
be regarded as an art which could be used in museum and 
specific exhibitions rather than just construction material. 

C 
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       4. The main objective is saving energy using natural light 
and therefore reducing the amount of heat produced from 
artificial light. 
       5.To study Energy saving for illumination by using 
transparent block for building. 
       6.To study cost effectiveness of this high  performance 
Concrete. 
 

II. MIX PROPORTION 
A. Control mixture for M-20 grade concrete was designed as 
per IS:10262-2009. 
 
Cement :Fine Aggregate :Coarse Aggregate :Water 
1             :        1.83         :       2.21                :   0.50  
 
B. Mould and Specimen Fabrication of Light Transmitting 
Concrete. 
        The glass samples to be fabricated are of 150x150x150mm 
cube. The mould is made up of four plywood faces having 
thickness 5mm with steel based plate. The two faces of plywood 
are undrilled and remaining two faces of plywood are drilled at a 
spacing of 15mm to hold the glass rod in place during casting 
concrete into the mould. Drilled and undrilled plywood plates are 
nailed with each other. Two drilled plywood faces are placed 
opposite to each other so as to orient the glass rods in a single 
direction. The glass rods are cut into sufficient length and placed 
individually through the holes in the two plywood sides facing 
opposite to each other. The samples containing optical fibers 
fabricated are of size 150X150X150 mm cuboids. The mould is 
made up of two plywood side facing each other and the other two 
sides are made up of sun mica which is used for making 
furniture. The specimens were prepared by compaction the 
concrete in three layers. Table vibrator was used for compaction 
of concrete. After completion of compaction, excess material was 
removed and the mould was leveled by using a travel. 
 

 

 
 

Fig.1: Glass Rod & Optical Fiber Specimen 
 
C. De-Moulding and Curing of Cube Specimens 
       The casted mould was kept undisturbed on the leveled 
platform. Then it was de-moulded carefully after 24 hours, from 
casting immediately after de-moulding, the cube specimens were 
marked by their respective identification mark/numbers (ID). 
Carefully transferred these cube to the 
curing tank for water curing. 

III. TESTING OF SPECIMENS 
A. Compressive strength 
       Testing of cubes was carried out in Compression Testing 
Machine of 2000 KN capacity to determine the compression 
strength of design mix. 
 

Table.2 Test Results for optical fiber &glass rods. 
 

Samples Without 
optical 
fibers 
specimen 

        
            Optical 
fiber specimen 

Area 150x150 150x150 
Spacing - 0.8% 0.4% 
 
Compressive 
strength 
(N/mm2) 

3 
days 

15.61 14.62 14.81 

7 
days 

21.80 20.52 20.79 

28 
days 

26.9 25.65 25.99 

   Samples Without 
glass 
specimen 

Glass specimen 

Area 150x150 150x150 
Spacing - 1.5cm 

Spac 
ing 

3.0cm 
Spac 
ing 

4.5cm 
Spac 
ing 

Com
press
ive 
stren
gth 
(N/m
m2) 

3 
days 

15.61 14.57 14.79 14.97 

7 
days 

21.80 20.71 21.02 21.28 

28 
days 

26.90 25.57 25.95 26.27 

 
Cost Of Material For 0.4% Optical Fibers 
Optical fibers= 4.5(RMT)XRs.150/- = 675/- 
Cement=9(bags)XRs.350/- = 3150/- 
FA=0.560(m3)X Rs.600/- =336/- 
CA=0.660(m3) Rs.560/- =372.96/- 
Total cost of material 
=675+3150+336+372.96=Rs.4533.96/- 
The 1 m3 of concrete cost as per DSR Rs.4500/- 
 

Table 3.Cost Comparison for Optical Fibers. 
 

S
r 

%Of 
Optic
al 
Fiber
s 

Cost % 
increases 
in cost 

Conventio
nal Block 

Optical 
 Fibers  
Block 

1 0.8% Rs.3861.20 
+504 
=4365.20 

Rs.5206.72 
+522 
=5728.72/- 

 
31.24% 

2 0.4% Rs.3861.20 
+504 
=4365.20 

Rs.4533.96 
+522 
=5055.96/- 

 
15.82% 
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S
r 
N
o
  

% 
Glass 
Rod 

Cost % 
increa
ses in 
cost 

Conventional 
 Block 

Glass rod 
 Block 

1 12% Rs.3861.20 
+510 
=4371.20 

Rs.4076.57 
+520 
=4596.57/- 

5.36% 

2 6% Rs.3861.20 
+510 
=4371.20 

Rs.3848.20 
+520 
=4368.20/- 

0.11% 

3. 4% Rs.3861.20 
+510 
=4371.20 

Rs.3854.40 
+520 
=4374.40/- 

0.26% 

 
Payback period for glass rod and optical fibers  
0.8% optical fiber- Residential =1year12months)&0.72 
year(9months) 
0.4% optical fiber- Residential=0.5year(6months)&0.36 
year(4months) 
12% glass rod- Residential=0.16year(2months)&0.12 
year(1months) 
8% glass rod- Residential=0year&0year 
4% glass rod- Residential=0year&0year 
 

IV. CONCLUSION 
1. Conclusion regarding compressive strength. 
       28 days compressive strength of conventional concrete of M-
20 grade is 26.90 N/mm2 whereas the 28 days compressive 
strength of light transmit concrete, prepare with glass rods varies 
from 25.57 N/mm2 for spacing of rods 1.5cm (12%) to 26.27 
N/mm2 for spacing of rods 4.5cm (4%).thus the 28days 
compressive strength reduces by 5.2% to 2.4% for 12%,4% glass 
rods respectively. Further the 28days compressive strength of 
concrete prepared with 0.8% and 0.4% of optical fibers is found 
to be 25.65 N/mm2 and 25.99 N/mm2 respectively. Thus 
reduction in the 28 days compressive strength 4.9% and 3.5% 
resp The transparent concrete made with glass rods and optical 
fibers finds its applications mainly in partition wall rather than 
structural element such as columns and beams. The main focus 
of this concrete is transmission of light through it rather than its 
compressive strength. Still the 28days compressive strength is 
slightly reduced as compared to conventional concrete. 
 
2. Conclusion regarding cost: 

       Even if initial cost of the light transmitting concrete is more 
than conventional concrete, but due to continuous increase in 
tariff and payback calculation done, from the payback analysis it 
can be concluded that the saving of electricity bill is Rs.1368.58/-
. So the payback period for excess amount invested for light 
transmitting block will be 1.00 years for domestic consumption 
and 0.72 years for commercial and industrial consumption. 
       It will also reduce the carbon emission which is dangerous 
for environment. Hence this can be treated as one of the high 
performance concrete. The use of this high performance light 
transmitting concrete is beneficial for protecting mother earth. 
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     Abstract: This study entitled the effect of funds management on project performance in Rwanda. The general objective of this 

research is to assess the effect of funds management on project performance in Rwanda. Specific objectives were to analyse 

relationship between budgeting and project performance in Rwanda; to determine the influence of fundraising on project performance 

in Rwanda; to determine the effect of funds allocation on project performance in Rwanda; and to analyse the effect of funds control 

on project Performance in Rwanda.  This research was a descriptive-correlational design and used both qualitative and quantitative 

research approaches. The population of this study was 91 employees. Questionnaires were used in this study as data collection 

instruments. Descriptive statistics were used to determine frequencies and percentages of respondents, while regression analysis and 

Pearson correlation coefficient were used to establish relationship between variables under study. The Statistical Packaging for Social 

Sciences version 16was used in this study. The researcher found that there is a positive relationship between funds allocation and 

project performance in Rwanda, there is a positive relationship between funds control and project performance in Rwanda, there is a 

positive relationship between budgeting and project performance in Rwanda, there is a positive relationship between fundraising and 

project performance in Rwanda. The study also found that the regression analysis equation is projects performance (Y) = -0.274 + 

0.178* budgeting + 0.635* fundraising + 0.136* funds allocation + 0.583* funds control. This implies that the transition from 

managing projects requires more focus on budgeting, fund raising, funds allocation and funds control. Based from the discussion, it is 

concluded that, budgeting, fundraising, funds control and funds allocation plays a big role towards performance of the project. The 

techniques used during this process of budgeting are supposed to make sure that effective management of funds is done. The 

management of the project should always make sure that, budgets systems, funds control, funds allocation and fundraising are clear 

and following the principles of project management to avoid audit queries all the time which may affect the implementation of the 

project activities. 

    KEY WORDS: Fund allocation, Fund control, Fundraising, Fund management, Project, Project performance 

 

I. INTRODUCTION 

All-over the world, fundraising refers to the tactics used by charities to generate  current or future monies and gifts in kind to provide 

services to clients, fund  research, and cover administrative costs. Under conditions of reduced financial support from government, 

fundraising is an important, even critical, source of revenue for charities (Amalraj, 2007). Project funds management refers to the 

management of the cash low of the project. Funds management involves estimating resources requirements and meeting those needs 

in a cost-effective way (Amalraj, 2007). Effective funds management requires project manager to estimate and plan for liquidity 

demands over various periods and to consider how funding requirements may evolve under various scenarios, including adverse 

conditions (Ofori, 2013). According to Albert, David and Ada (2004)a project is  a performance if it delivers what it said it would, on 

schedule and within the agreed budget. Community Processing Center (CPC) are projects set up by ministry of trade and industry 

(MINICOM), Business Development Fund (BDF) and the local nationals in the CPC location, encouraging sector operators to use 
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modern technology in order to compete globally, developing and processing capacity, adding values to local produce, targeting the 

Rwandan market and export. One of the Ministry of trade and industry missions is to facilitate Rwanda’s economic transformation by 

developing processing capacity which is crucial in expanding Rwanda’s export base and promoting value addition in Rwanda (BDF, 

2015). 

II. STATEMENT OF THE PROBLEM 

The study of Freidi (2014) suggested that policy, project planning, monitoring, and communications, solution sustainability, and 

education agency acceptance were among the highly rated determinants that determine the performance of projects. Study of Roque, 

Marly and Carvalho (2013) demonstrated that adopting fund management practices has a significant positive impact on project 

performance. The study of The study of Ofori (2013)contradict that the performance of the project depends on funds management, the 

results from his study indicated that the critical factors that contribute to the performance of a project included top management 

support, effective communication, clarity of project purpose and goals, and project stakeholder involvement.  

Even though, Prabhakar (2008) indicated that most of the projects are either over budgeted, late or are simply not good enough, still 

different managers claimed that those projects have performed well. Different studies suggested different reasons that should cause 

the performance of the projects, but some projects are still failing, where projects failure rate at the World Bank was over 50% in Sub-

Saharan Africa (Lavagnon, Amadou & Denis, 2012).  Therefore, the above findings from different studies allow the researcher to say 

that neither the practitioners nor the academicians seem to agree on what constitutes funds management and project performance. It 

seems to be a rather indescribable concept. However, from the empirical literature and critical review, the researcher recognized that 

different researchers from different countries did not have same understanding on the contribution of funds management on 

performance of the project in therir case studies. This means that there is lack of academic knowledge on the subject of funds 

management and performance of the project context which the current study seeks to bridge by availing data on the same subject 

using dairy community processing center project as a case study, because MINICOM indicated that it is not clear why some of the 

projects fail to achieve the intended objectives in various areas of the country. Although dairy community processing center project 

Burera District was initiated. The document is based on in-depth participatory assessments and development dairy partners, but they 

did not indicate how the project would perform. It was therefore within this background that this study attempted to investigate the 

project planning and success of agriculture projects. 

 

III. RESEARCH OBJECTIVE 

This subsection focuses on the research objectives, that is general objective and specific objectives. 

3.1 General objectives  

The general objective of this research was to assess the effect of funds management on project performance in Rwanda. 

3.2 Specific objectives 

1. To analyze the relationship between budgeting and project performance in Rwanda; 

2. To determine the influence of fundraising on project performance in Rwanda. 

3. To determine the effect of funds allocation on project performance in Rwanda; 

4. To analyze the effect of funds control on project Performance in Rwanda 

 

 

IV. RESEARCH QUESTIONS  

 

1. Is there any relationship between budgeting and project performance in Rwanda? 

2. What is the influence of fundraising on project performance in Rwanda? 

3. What is the effect of funds allocation on project performance in Rwanda? 

4. Is there any effect of funds control on project Performance in Rwanda? 

 

 

V. RESEARCH DESIGN 

 

This research adopted a descriptive and correlational designs. It used both qualitative and quantitative research approaches. This 

research used both qualitative and quantitative research approaches, because descriptive research is a study designed to illustrate the 

participants in an accurate way. This study chose correlational study, because correlational design is a quantitative method of research 
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in which the researcher have quantitative variables from the same group of subjects, and determined the relationship between the 

variables. 

VI. TARGET POPULATION 

The population of this study was 91 employees involved in funds management, including two employees from Ministry of trade and 

Commerce (MINICOM), 67 BDF employees, 4 NIRDA (National Industrial Research and Development) employees and 18 

employees of Community Processing Centre (CPC) in Burera District including one managing director, four finance officers, 10 

investment committee and three production staff (community processing Centre, 2016). 

 

 

VII. SAMPLE DESIGN 

This subsection indicated a list of elements from which the sample is actually drawn. Ideally, it indicated a complete and correct list 

of population members only sample frame was a set of information to be used to identify a sample population for statistical treatment.  

Table 3.1: Sample frame for the selected groups 

Employees from Selected institutions  Target Population 

MINICOM 2 

BDF 67 

NIRDA 4 

CPC 18 

Total  Employees  91 

Source: (community processing Centre, 2016). 

A sampling frame included a numerical identifier for each individual from 91 employees including two employees from Ministry of 

trade and Commerce (MINICOM), 67 BDF employees, four NIRDA (National Industrial Research and Development) employees and 

18 employees of community processing Centre (CPC) in Burera District as indicated into Table 3.1. 

A sample of this study was a smaller group obtained from population. This group was carefully selected so as to be representative of 

the whole population with relevant characteristics. The study considered a sample size that is within the cost constraint but should 

provide the ability to detect an independent variable effect. The level of precision or sampling error was 5% and 95% confidence 

level, total population was91 employees including two employees from MINICOM, 67 BDF employees, four NIRDA employees and 

18 employees from CPCin Burera District, the sample size was determined using the Yamane formula  , and then, n= 75.   

Employees 

This study used simple random sampling and stratified sampling method to choose 75 employees from 91. 

 

VIII. DATA COLLECTION 

8.1 Data collection Instruments 

In this study self-administered questionnaires were distributed to the employees in order to permit free and fair responses related to 

the research questions from the respondents by taking into considerations their positions, knowledge and working position.   

Primary data were considered to be the first hand data the researcher gathered herself as result of the study. The action of collecting 

copies of completed questionnaires copies from the respondents was done by the researcher. The researcher ensured that 

questionnaires are designed in a systematic way that can enable collection of sufficient data. 

The researcher administered the instruments through face to face conduct with respondents who were informed the purpose of the 

study and were requested to express their views on the study topic. Appointments were made with active respondents on when best to 

have questionnaires filled and picked after.  
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For the reliability and the validity of this work, the researcher structured the questions to suit the subject matter. Again questions were 

designed using simple English language ranging from close to open-ended ones. However the close-ended questions dominated to 

avoid the tendency of over burdening the respondents and also not to bore them. This however helped to ensure the validity and the 

reliability of the responses and also enhance the efficiency of the data collection instruments that were used. In dealing with 

reliability, the researcher ensured the degree of consistency and stability of the instrument; hence the research examined several times 

by checking for reliability in relevance, clarity and ambiguity of items in the instrument. For achieving this, a pre-test was carried out, 

a total number of 20 respondents were used for the pretesting. The research instruments were reliable where a Cronbach coefficient 

was above 70%. The validity of research instruments was tested through Spearman–Brown prediction formula, where Predicted 

validity, , is estimated as: 

  
WhereN is the number of tests combined and is the validity of the current "test". The formula predicts the validity of a new test 

composed by replicating the current test N times. The reliability was ensured by testing the instruments for the reliability of values 

(Alpha values) as recommended by Cronbach coefficient. Cronbach recommends analysis for Alpha values for each variable under 

study. Alpha values for each variable under study should not be less than 0.7 for the statements in the instruments to be deemed 

reliable. Pilot study was done in order to test reliability, where alpha value for variables under study was 94.8%. 

8.2 Data analysis 

Descriptive statistics were based on brief descriptive coefficients that summarized given data set, which can be either a representation 

of the entire population or a sample of it. This research used descriptive statistics to determine frequencies and percentages, while 

inferential statistics made inferences about populations using data drawn from the population. Inferential statistics such as regression 

analysis and Pearson correlation coefficient were used to establish relationship between variables under study. The multiple regression  

model used is  Y = β0 +β1X1 + β2X2 + β3X3 + β4X4 + e, where Y: Project performance, X1  = funds allocation ,  X2  = fund control  , X3 

= budgeting .,   X4 = fundraising, βi are coefficients and e is error.  

The Statistical Packaging for Social Sciences (SPSS) software was used in this study. Actual statistical tasks were taken and 

frequency distribution of each major variable were done.  For this study, both qualitative and quantitative data analysis techniques 

were applied.  

IX. RESEARCH AND DISCUSSION 

This parts focuses on the analysis of research objectives, such as determination of the effect of funds allocation on project 

performance in Rwanda; the analysis of the effect of funds control on project Performance in Rwanda; relationship between budgeting 

and project performance in Rwanda; and the influence of fundraising on project performance in Rwanda. 

Table 2: Respondents Rates 

Questionnaires  Number  Rate (%) 

Distributed Questionnaires  75 100 

Returned Questionnaires  71 94.67 

Non-returned Questionnaires 4 5.33 

Source: Data field 

Table 2 indicated that the researcher distributed 75 questionnaires, four questionnaires were not returned, and the returned 

questionnaires were 71. This implies that the respondents’ rate was 94.67%.  

Table 3: Views of Respondents on  budgeting  as a DCPC performance tool 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Yes 50 70.4 70.4 70.4 
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No, there are other 

tools 21 29.6 29.6 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 3 indicates that budgeting is a tool of dairy community processing center project performance in Burera District. Out of 71 

respondents, 70.4% said yes, while 29.6%. This implies that budgeting is a critically important part of the business planning process. 

Managers need to be able to predict whether a project can perform well or not. Therefore, purpose of budgeting is basically to provide 

a model of how the business might perform. Hence, the purpose of budgeting is to provide a financial framework for the decision 

making process. 

 

Table 4: Respondents views on the benefits of  budgeting in DCPC  

  Frequency Percent Valid Percent Cumulative Percent 

Valid Control over money 19 26.8 26.8 26.8 

Avoid spending 

unnecessarily 
24 33.8 33.8 60.6 

Organize spending and 

savings 
28 39.4 39.4 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 4 presents views of respondents on benefits of budgeting in project management. Out of 71 respondents, 26.8% chose control 

over money, 33.8% chose avoid spending unnecessarily, 39.4% chose organize spending and savings. A budget estimate the financial 

performance of a project. Managers can create budgets to plan and manage the financial performance of projects throughout the 

project life cycle. They can create multiple budgets and forecasts for a project to model the financial impact of different planning 

alternatives. 

Table 5: Budgeting helps better investment decisions on future phases 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly disagree 19 26.8 26.8 26.8 

Disagree 8 11.3 11.3 38.0 

Not sure 3 4.2 4.2 42.3 

Agree 23 32.4 32.4 74.6 

Strongly agree 18 25.4 25.4 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 5 present that budgeting helps better investment decisions on future phases Out of 71 respondents, 26.8% chose strongly 

disagree, 11.3% chose disagree, 4.2% chose not sure, 32.4% chose agree, 25.4% chose strongly agree. Project managers can also 

utilize budgets to track ongoing project performance and project status by comparing budget and forecast amounts to actual amounts 

using reporting tools such as project performance reporting and project status inquiry. After creating a project, they can create and 

update a work plan and a staffing plan before they create the initial budget.  
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Table 6: Respondents’ Views on Budgeting and  ability to provide project funding with evidence 

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 6 8.5 8.5 8.5 

Disagree 11 15.5 15.5 23.9 

not sure 4 5.6 5.6 29.6 

Agree 19 26.8 26.8 56.3 

strongly agree 31 43.7 43.7 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 6 shows that budgeting indicates ability to provide project funding with evidence of costs and benefits. Out of 71 respondents, 

8.5% chose strongly disagree, 15.5% chose disagree, 5.6% chose not sure, 26.8% chose agree, 43.7% chose strongly agree. This 

implies that project managers have several options for updating a budget version. They can choose an adjustment option to apply a 

percentage for increasing or decreasing the quantity, raw cost rate, burden cost rate, bill rate, raw cost, burdened cost, and revenue.  

Table 7: Views of Respondents on Budgeting and stakeholders measures of success 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly disagree 7 9.9 9.9 9.9 

Disagree 10 14.1 14.1 23.9 

Not sure 8 11.3 11.3 35.2 

Agree 24 33.8 33.8 69.0 

Strongly agree 22 31.0 31.0 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 7 presents that budgeting provides stakeholders with measures of success. Out of 71 respondents, 9.9% chose strongly disagree, 

14.1% chose disagree, 11.3% chose not sure, 33.8% chose agree, 31.0% chose strongly agree. Stakeholders can also directly edit the 

quantity, rate, cost, and revenue amounts. If stakeholders are planning by time period, projects automatically distributes the edited 

amounts across periods based on the spread curve associated with each planning resource. When they update the quantity, cost, and 

revenue, or rate, projects automatically recalculates all other amounts that are dependent on the edited amounts. 

Table 8: Budgeting and quantification of  outcomes  

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 9 12.7 12.7 12.7 

disagree 4 5.6 5.6 18.3 

not sure 6 8.5 8.5 26.8 

Agree 22 31.0 31.0 57.7 

strongly agree 30 42.3 42.3 100.0 
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  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 9 12.7 12.7 12.7 

disagree 4 5.6 5.6 18.3 

not sure 6 8.5 8.5 26.8 

Agree 22 31.0 31.0 57.7 

strongly agree 30 42.3 42.3 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 8 present that budgeting helps how to quantify outcomes of the projects. Out of 71 respondents, 12.7% chose strongly disagree, 

5.6% chose disagree, 31.0% chose not sure, 33.8% chose agree, 42.3% chose strongly agree. The project explains all the expected 

results that must be achieved by the project. Therefore, outcomes are considered as mid-term results. They are not seen immediately 

after the end of the project activity. But after some time, when they see some change at the ground level because of the project 

activity, then it can be termed as an outcome.  

Table 9: Budgeting reduces financial task dependencies 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Strongly disagree 7 9.9 9.9 9.9 

Disagree 7 9.9 9.9 19.7 

Not sure 8 11.3 11.3 31.0 

Agree 17 23.9 23.9 54.9 

Strongly agree 32 45.1 45.1 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 9 presents that budgeting reduces financial task dependencies. Out of 71 respondents, 9.9% chose strongly disagree, 9.9% chose 

disagree, 11.3% chose not sure, 23.9% chose agree, 45.1% chose strongly agree. This implies that a budget provides a roadmap for 

the financial management of the project including controlling costs. Historical results along with the effects of current revenue and 

cost trends provide the basis for a budget and can help predict the future financial health of the project. It also provides the benchmark 

for reporting future financial results.  

Table 10: Relationship between budgeting and project performance in Rwanda 

  

Budgeting Project performance 

Budgeting Pearson Correlation 
1 .898

**
 

Sig. (2-tailed)  .000 

N 71 71 
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Project performance Pearson Correlation 
.898

**
 1 

Sig. (2-tailed) .000  

N 71 71 

**. Correlation is significant at the 0.01 level (2-tailed). 

Table 10 focuses on the relationship between budgeting and project performance in Rwanda using Pearson correlation coefficient and 

SPSS program. The researcher used perception and opinions of respondents and found the relationship. Table 4.10 presents the 

relationship between variables under study, such as budgeting and project performance. This research used Pearson correlation 

coefficient and found that correlation coefficient (r) equals to 0.898. Therefore, there is a positive relationship between budgeting and 

project performance in Rwanda. 

 

Table 11: Respondents’ views on project support through fundraising? 

  

Frequency Percent Valid Percent Cumulative Percent 

Valid Yes 71 100.0 100.0 100.0 

Source: Data field  

Findings in Table 11 indicates if the project get money to support project through fundraising. All respondents confirmed that dairy 

community processing center project in Burera District got money through fundraising. During fundraising, goal definition is very 

important, the main purpose of this is to give the potential donors a clear idea of where exactly their donations will be going. Setting a 

goal is also a good way to keep project focused and motivated in the fundraising efforts. Once they know all project options, they 

have to choose which platform is best suited to the project’s needs. 

Table 12: How fundraising was done in DCPC in Burera District 

  

Frequency Percent Valid Percent 

Cumulative 

Percent 

Valid Channel Campaign 
46 64.8 64.8 64.8 

Sense of Urgency 

7 9.9 9.9 74.6 

Realistic Goals 18 25.4 25.4 100.0 

Total 71 100.0 100.0  

Source: Data field  

Table 12 presents how fundraising was done in dairy community processing center project in Burera District. Out of 71 respondents, 

64.8% said that fundraising was done through channel campaign, 9.9 % said that fundraising was done through sense of urgency and 

25.4% chose realistic goal. This means harnessing a combination of website content, social media, traditional media (radio, TV, print) 

and email blasts were used.  Therefore, a short campaign creates a sense of urgency.  

Table 13:  Respondents’ Views on Fundraising and project clear objective 
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  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 9 12.7 12.7 12.7 

Disagree 11 15.5 15.5 28.2 

not sure 5 7.0 7.0 35.2 

Agree 21 29.6 29.6 64.8 

strongly agree 25 35.2 35.2 100.0 

Total 71 100.0 100.0  

Source: Data field  

Table 13 shows that fundraising influences the achievement of clear objective. Out of 71 respondents, 12.7% chose strongly disagree, 

15.5% chose disagree, 7.0% chose not sure, 29.6% chose agree, 35.2% chose strongly agree. The purpose of project management is to 

foresee or predict as many dangers and problems as possible; and to plan, organize and control activities so that the project is 

completed as successfully as possible in spite of all the risks. Therefore, effective objectives in project management are specific. A 

specific objective increases the chances of leading to a specific outcome of the project. 

Table 14: Fundraising increases accountability 

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 6 8.5 8.5 8.5 

Disagree 11 15.5 15.5 23.9 

not sure 6 8.5 8.5 32.4 

Agree 25 35.2 35.2 67.6 

strongly agree 23 32.4 32.4 100.0 

Total 71 100.0 100.0  

Source: Data field  

Table 14 present that fundraising increases accountability. Out of 71 respondents, 8.5% chose strongly disagree, 15.5% chose 

disagree, 8.5% chose not sure, 35.2% chose agree, 32.4% chose strongly agree. Fundraisers have an important part to play in the 

overall accountability and transparency of fundraising organizations. They are often the main contact between charities and the public, 

and key to their work is communicating about causes, donations and outcomes, and how they interrelate. 

Table 15: Fundraising creates effective risk assessment 

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 6 8.5 8.5 8.5 

Disagree 4 5.6 5.6 14.1 

not sure 4 5.6 5.6 19.7 

Agree 30 42.3 42.3 62.0 

strongly agree 27 38.0 38.0 100.0 

Total 71 100.0 100.0  

Source: Data field  
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Table 15 present views of respondents on fundraising creates effective financial risk assessment as among. Out of 71 respondents, 

8.5% chose strongly disagree, 5.6% chose disagree, 5.6% chose not sure, 42.3% chose agree, 38.0% chose strongly agree. As we all 

know, fundraising has its risks and so it is important for fundraising Managers to be aware of these and take action to mitigate them. 

Some charities miss out on valuable income because the management and trustees take no interest in fundraising and delegate it all to 

the fundraising staff. This attitude risks missing out on opportunities, particularly in corporate, trust and major donor fundraising. 

Table 16: Respondents’ Views on Fundraising and effective communication 

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 8 11.3 11.3 11.3 

Disagree 3 4.2 4.2 15.5 

not sure 9 12.7 12.7 28.2 

Agree 22 31.0 31.0 59.2 

strongly agree 29 40.8 40.8 100.0 

Total 71 100.0 100.0  

Source: Data field  

Table 16 present that fundraising increases effective communication. Out of 71 respondents, 11.3% chose strongly disagree, 4.2% 

chose disagree, 12.7% chose not sure, 31.0% chose agree, 40.8% chose strongly agree. Yet communication is fundamentally 

important. Projects benefit from getting their brands right and promoting them internally and externally. Identifying a charity's target 

audiences, and developing key messages for each, leads to consistency and saves staff time and effort. Investing in communication 

can improve success of the project. Great communication creates a positive environment. It makes it easier to ask for funds, lobby for 

change or attract service users. But to be effective, communication staff need a charity-wide remit and to be represented at a senior 

level.  

Table 4.17:  Fundraising influences problem anticipation 

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 6 8.5 8.5 8.5 

Disagree 13 18.3 18.3 26.8 

not sure 6 8.5 8.5 35.2 

Agree 14 19.7 19.7 54.9 

strongly agree 32 45.1 45.1 100.0 

Total 71 100.0 100.0  

Source: Data field  

Table 17 shows that fundraising influences problem anticipation. Out of 71 respondents, 8.5% chose strongly disagree, 18.3% chose 

disagree, 8.5% chose not sure, 19.7% chose agree, 45.1% chose strongly agree. When a project embraces a culture of fundraising, in 

which fundraising and program responsibilities are shared among staff and integrated with each other in their planning and 

implementation, these problems lessen, if not disappear. 

Table 18: Determinants which catalyze the success of project due to fundraising 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Ability 11 15.5 15.5 15.5 
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Managerial skills 13 18.3 18.3 33.8 

Experience 25 35.2 35.2 69.0 

Training 22 31.0 31.0 100.0 

Total 71 100.0 100.0  

Source: Data field  

Table 18 presents determinants which catalyze the success of agriculture project due to fundraising. Out of 71 respondents, 15.5% 

chose ability, 18.3% chose managerial skills, 35.2%chose Experience, 31.0% chose training. Experience is the knowledge or mastery 

of an event or subject gained through involvement in or exposure to it. A project manager with considerable experience in a specific 

field can gain a reputation as an expert. The concept of experience generally refers to know-how or procedural knowledge, rather than 

propositional knowledge. 

Table 19: Relationship between fundraising and project performance 

  

Fund raising Project performance 

Fund raising Pearson Correlation 
1 .937

**
 

Sig. (2-tailed)  .000 

N 71 71 

Project performance Pearson Correlation 
.937

**
 1 

Sig. (2-tailed) .000  

N 71 71 

**. Correlation is significant at the 0.01 level (2-tailed). 

Table 19 focuses on the relationship between fundraising and project performance in Rwanda using Pearson correlation coefficient 

and SPSS program. The researcher used perception and opinions of respondents and found the relationship. Table 4.45 presents the 

relationship between variables under study, such as fundraising and project performance. This research used Pearson correlation 

coefficient and found that correlation coefficient (r) equals to 0.937. Therefore, there is a positive relationship between fundraising 

and project performance in Rwanda. 

Table 20: Pearson Correlations Coefficient 

  

Funds Management Projects Performance   

Funds Management 

 

Pearson Correlation 

1 .906
**
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Sig. (2-tailed)  
.000 

N 71 71 

Projects Performance   

 

Pearson Correlation 

.906
**

 1 

Sig. (2-tailed) 
.000 

 

N 71 71 

**. Correlation is significant at the 0.01 level (2-tailed). 

Source: Field Data 

Table 20 shows the correlation between funds management and projects performance. The study used Pearson correlation coefficient 

and found that the coefficient r equals to 0.906. The variation Pearson coefficient correlation is between -1 and 1. According to the 

research, the correlation of 0.906(90.6%) is located in interval 0.75- 1.0 categorized as positive and very high correlation. As the 

significant level is at 0.01(1%), the p-value of 0.000(i.e.0.0%) is less than 1%. This leads to confirm that there is significant 

relationship between funds management and projects performance in Rwanda. 

Moreover, from the above findings and findings of previous researchers as indicated in empirical literature, project managers today 

are organized through a plethora of time-limited activities that translate organizational strategy into action. The projects require a 

visionary perspective to align projects’ goals with the strategic objectives of the organization. While project managers lead the work 

on projects, their responsibility is to ensure alignment of the individual projects with the goals of the organization. Project managers 

thus see their responsibility as being strategic in nature, and play a role of managing the implementation of the strategic goals of the 

organization by ensuring that the overall mission is achieved through the successful completion of planned activities. Indeed, the 

execution of various projects helps to direct the strategic plan of the project and provide both flexibility and competencies. As 

indicated by this study, competency is rooted in knowledge but encompasses the understanding of technical, and communication 

competencies.  

Table 21: How funds are allocated  

  

Frequency Percent 

 Ability of utilization  23 31.1 

Skills 30 44.6 

Experience 14 18.9 

Training 4 5.4 

Total 71 100.0 

Source: Researcher 

Table 21 indicates the managerial competencies of project managers in project performance, out of 71 respondents, 31.1% chose 

ability, and 44.6% chose managerial skills, 18.9 % chose experience, and 18.9% chose training. This implies that, the majority of 

respondents chose managerial skills, where the minority chose training. Therefore, the ability to make decisions and lead subordinates 

within a project. Three most common skills include human skills - the ability to interact and motivate; technical skills - the knowledge 

and proficiency in the trade; and conceptual skills - the ability to understand concepts, develop ideas and implement strategies.  

Table 22: Benefits CPCgot from funds allocation  
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Frequency Percent Valid Percent Cumulative Percent 

Valid Effective planning  24 33.8 33.8 33.8 

Effective organizing 10 14.1 14.1 47.9 

Higher returns 14 19.7 19.7 67.6 

Reduces overall risk 

14 19.7 19.7 87.3 

All of them 9 12.7 12.7 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 22 indicate distribution of respondents the best elements of funds allocation that that must be focused on. Out of 71 

respondents, 33.8% chose planning activities, 14.1% chose organizing, and 19.7% chose higher returns, 19.7% chose reduces overall 

risk and 12.7 chose all of above. This implies that planning activities influence the process of thinking about an organizing the 

activities required to achieve a desired goal. Therefore, it involves the creation and maintenance of a plan. 

 

Figure 1: The effect of funds allocation on project performance in Rwanda 

Source: Data field 

Figure 2 indicate distribution of respondents by funds allocation as a key of conflict resolution. Out of 71 respondents, 11.3% chose 

strongly disagree, 18.3% chose disagree, 5.6% chose not sure, 42.3% chose agree and 22.5% chose strongly agree.  It also indicate 

thatfunds allocation improves project delivery and this is among the effect of funds allocation on project performance in Rwanda. Out 

of 71 respondents, 7.0% chose strongly disagree, 7.0% chose disagree, 7.0% chose not sure, 33.8% chose agree and 45.1% chose 

strongly agree. 

 The study also found that funds allocation reduces administration costs as among. Out of 71 respondents, 12.7% chose strongly 

disagree, 16.9% chose disagree, 11.3% chose not sure, 36.6% chose agree and 22.5% chose strongly agree. Figure 4.2 continue to 

indicate that funds allocation indicates higher efficiency prediction as among the effect of funds allocation on project performance in 

Rwanda. Out of 71 respondents, 9.9% chose strongly disagree, 12.7% chose disagree, 5.6% chose not sure, 29.6% chose agree and 

42.3% chose strongly agree. The most important benefit of funds allocation is that it reduces overall risk, and hence gives the 
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portfolio a chance to earn higher returns. Funds allocation as a strategy simply works because every asset class carries a different 

potential of risk and growth. While equities are high-risky investments, they could also offer the highest possible outcomes of the 

projects.  

Table 23: Funds allocation indicates project-relevant information 

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 4 5.6 5.6 5.6 

Disagree 4 5.6 5.6 11.3 

not sure 4 5.6 5.6 16.9 

Agree 27 38.0 38.0 54.9 

strongly agree 32 45.1 45.1 100.0 

Total 71 100.0 100.0  

Source: Data field 

Findings in Table 23 indicate distribution of respondents on funds allocation. Out of 71 respondents, 5.6% chose strongly disagree, 

5.6% chose disagree, 5.6% chose not sure, 38.0% chose agree and 45.1% chose strongly agree. This implies that relevant 

communications are a critical deliverable of every successful project and a key project management skill. Managers may not have 

thought of communications as an actual project deliverable, but it is.  

Table 24: Funds allocation improves effective resource utilization 

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 6 8.5 8.5 8.5 

Disagree 5 7.0 7.0 15.5 

not sure 4 5.6 5.6 21.1 

Agree 28 39.4 39.4 60.6 

strongly agree 28 39.4 39.4 100.0 

Total 71 100.0 100.0  

Source: Data field 

Results in Table 24 indicate that funds allocation improves effective resource utilization as among the effect of funds allocation on 

project performance in Rwanda. Out of 71 respondents, 8.5% chose strongly disagree, 7.0% chose disagree, 5.6% chose not sure, 

39.4% chose agree and 39.4% chose strongly agree. Effective management of resources is an essential task for projects that are 

managing different projects. It is important for them to efficiently organize and allocate personal as well as equipment for different 

projects, same time avoiding idle resources.  Having the information about the availability of the resource and have those available at 

the right time for the activities plays a vital role in managing the costs and smoothly executing the project activities.  

Table 25:  Funds allocation and project performance in Rwanda 

  

Funds allocation Project performance 

Funds allocation Pearson Correlation 
1 .750

**
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Sig. (2-tailed)  .000 

N 71 71 

Project performance Pearson Correlation 
.750

**
 1 

Sig. (2-tailed) .000  

N 71 71 

**. Correlation is significant at the 0.01 level (2-tailed). 

Table 25 focuses on the relationship between funds allocation and project performance in Rwanda using Pearson correlation 

coefficient and SPSS program. The researcher used perception and opinions of respondents and found the relationship. Table 4.25 

presents the relationship between variables under study, such as funds allocation and project performance. This research used Pearson 

correlation coefficient and found that correlation coefficient (r) equals to 0.750. Therefore, there is a positive relationship between 

funds allocation and project performance in Rwanda. 

 

Table 26: Benefits CPC got from funds control in project management 

  Frequency Percent Valid Percent Cumulative Percent 

Valid Quick feedback  17 23.9 23.9 23.9 

Efficient process 10 14.1 14.1 38.0 

Accurate reporting 19 26.8 26.8 64.8 

Mitigates risk 25 35.2 35.2 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 26 present views of respondents on benefits of funds control in the project management. Out of 71 respondents, 23.9% chose 

quick feedback, 14.1% chose efficient process, 26.8% chose accurate reporting, 35.2% chose mitigates risk. In order to allocate the 

right funds for a specific activity, it is important to know whether the resource has the correct skillset to perform that particular task. 

Funds control allows to have customized fields so that if necessary more information against a funds control can be captured. 

Table 27: Funds control guides the next set of enhancements for the next phase 

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 9 12.7 12.7 12.7 

Disagree 10 14.1 14.1 26.8 

not sure 5 7.0 7.0 33.8 

Agree 29 40.8 40.8 74.6 

strongly disagree 18 25.4 25.4 100.0 

Total 71 100.0 100.0  

Source: Data field 
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Table 4.27 present that funds control guides the next set of enhancements for the next phase and this is the effect of funds control on 

project performance in Rwanda. Out of 71 respondents, 12.7% chose strongly disagree, 14.1% chose disagree, 7.0% chose not sure, 

40.8% chose agree and 25.4% chose strongly agree. This implies that dividing a project into phases in relation to funds makes it 

possible to lead it in the best possible direction. Through the project into phases, the total work load of a project is divided into 

smaller components, thus making it easier to monitor. 

Table 28: Funds control identifies new phase requirements 

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 6 8.5 8.5 8.5 

Disagree 6 8.5 8.5 16.9 

not sure 4 5.6 5.6 22.5 

Agree 22 31.0 31.0 53.5 

strongly agree 33 46.5 46.5 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 28 presents that funds control identifies new phase requirements and this is the effect of funds control on project performance in 

Rwanda. Out of 71 respondents, 8.5% chose strongly disagree, 8.5% chose disagree, 5.6% chose not sure, 31.0% chose agree and 

46.5% chose strongly agree. Findings indicates that funds control is one of the managerial functions used by project management. It is 

an important function because it helps to check the errors and to take the corrective action related to funds so that deviation from 

standards are minimized and stated goals of the organization are achieved in a desired manner. Therefore, funds control is a 

foreseeing action whereas earlier concept of control was used only when errors were detected. Funds control in management means 

setting standards, measuring actual performance and taking corrective action. 

Table 29: Funds control improves future project development efforts 

  Frequency Percent Valid Percent Cumulative Percent 

Valid strongly disagree 8 11.3 11.3 11.3 

disagree 7 9.9 9.9 21.1 

not sure 4 5.6 5.6 26.8 

agree 24 33.8 33.8 60.6 

strongly agree 28 39.4 39.4 100.0 

Total 71 100.0 100.0  

Source: Data field 

Table 29presents that funds control improves future project development efforts. Out of 71 respondents, 11.3% chose strongly 

disagree, 9.9% chose disagree, 5.6% chose not sure, 33.8% chose agree and 39.4% chose strongly agree. Project development 

indicates the process that takes managers to achieve goals of the project. A project development also influenced by a temporary 

endeavor designed to produce a product, service or result with a defined beginning and end undertaken to meet unique goals and 

objectives, typically to bring about beneficial change or added value. 
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Figure 2: The effect of funds control on project performance in Rwanda 

Source: Data field 

Findings Figure 2 shows that funds control improves understanding of the beneficiaries of the project needs. Out of 71 respondents, 

2.8% chose strongly disagree, 9.9% chose disagree, 12.7% chose not sure, 29.6% chose agree and 45.1% chose strongly agree. The 

study also presents that funds control improves effectiveness of the project by enhancing its credibility. Out of 71 respondents, 5.6% 

chose strongly disagree, 12.7% chose disagree 4.2% chose not sure, 35.2% chose agree and 42.3% chose strongly agree. 

The study found that funds control indicates how to quantify benefits of the projects. Out of 71 respondents, 7.0% chose strongly 

disagree, 8.5% chose disagree 7.0% chose not sure, 39.4% chose agree and 38.0% chose strongly agree. Figure 2 also presents that 

funds control helps in understanding the goals of the project. Out of 71 respondents, 14.1% chose strongly disagree, 22.5% chose 

disagree 18.3% chose not sure, 25.4% chose agree and 19.7% chose strongly agree. The study findings indicate that the purpose of 

performance measurement is to help project to understand how decision-making processes or practices led to success or failure in the 

past and how that understanding can lead to future improvements. 

Table 30: Funds control on project performance in Rwanda 

  

Funds Control Project performance 

Funds Control Pearson Correlation 
1 .915

**
 

Sig. (2-tailed)  .000 

N 71 71 

Project performance Pearson Correlation 
.915

**
 1 

Sig. (2-tailed) .000  
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N 71 71 

**. Correlation is significant at the 0.01 level (2-tailed). 

The table 30 presents the relationship between funds control and project performance in Rwanda using Pearson correlation coefficient 

and SPSS program. The researcher used Pearson correlation coefficient and found that the coefficient r equals to 0.915. The variation 

of Pearson Coefficient correlation is between -1 and 1. According to the research, the correlation of 0.915 is located in the interval 

[0.75 – 1.0[categorized as positive and very high correlation. As the significant level is at 0.01 (1%), the p-value of 0.000 (i.e. 0.0%) 

is less than 1%. This leads to confirm that there is significant relationship between funds control and project performance in Rwanda 

using Pearson correlation coefficient and SPSS program. This was also justified by the respondents’ level of agreements on that 

contribution which presented in this study. Therefore, there is a strong positive relationship between funds control and project 

performance in Rwanda. 

Table 31: Effect of funds management on project performance 

Table 4.31 indicates the effect of independent variables (Budgeting, Fund raising, Funds allocation and Funds Control) on the 

dependent variable (project performance).  

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

 (Constant) .274 .149  1.842 .070 

Budgeting .178 .108 -.209 -1.645 .105 

Fundraising .635 .086 .705 7.349 .000 

Funds allocation .136 .061 -.146 -2.213 .030 

Funds Control .583 .109 .607 5.346 .000 

a. Dependent Variable: Project performance    

Source: Field Data 

Table 32 indicates the effect of funds management determinants to the projects performance, the study used SPSS and found that the 

regression analysis equation is projects performance (Y) = -0.274 + 0.178* budgeting + 0.635* fundraising + 0.136* funds allocation 

+ 0.583* funds control. This implies that the transition from managing projects requires more focus on budgeting, fund raising, funds 

allocation and funds control. This requires the project manager to have increased techniques related to strategic efforts over tactical 

skills which can be delegated.  The negative signs on standardized coefficient indicate that if project managers do not focus on 

budgeting, fund raising, funds allocation and funds control, the projects could fail on the rate of the figure given into Table 32. 

 

X. SUMMARY OF FINDINGS CONCLUSION AND RECOMMENDATION 

This section focuses on summary, conclusions, and recommendations. It highlights summary of findings according to three research 

objectives, conclusions where the study answer the research questions, recommendations and ends with suggestions for further study.   

10.0 Summary of Findings 

Concerning the third objective, relationship between budgeting and project performance in Rwanda. In relation to views of 

respondents on benefits of budgeting in project management. Out of 71 respondents, 26.8% chose control over money, 33.8% chose 

avoid spending unnecessarily, 39.4% chose organize spending and savings. The study  present that budgeting helps better investment 

decisions on future phases Out of 71 respondents, 26.8% chose strongly disagree, 11.3% chose disagree, 4.2% chose not sure, 32.4% 

chose agree, 25.4% chose strongly agree. According to budgeting indicates ability to provide project funding with evidence of costs 

and benefits. Out of 71 respondents, 8.5% chose strongly disagree, 15.5% chose disagree, 5.6% chose not sure, 26.8% chose agree, 

43.7% chose strongly agree. 
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The study presents that budgeting provides stakeholders with measures of success. Out of 71 respondents, 9.9% chose strongly 

disagree, 14.1% chose disagree, 11.3% chose not sure, 33.8% chose agree, 31.0% chose strongly agree. The research also found that 

budgeting reduces financial task dependencies. Out of 71 respondents, 9.9% chose strongly disagree, 9.9% chose disagree, 11.3% 

chose not sure, 23.9% chose agree, 45.1% chose strongly agree. The researcher used perception and opinions of respondents and 

found the relationship. This research used Pearson correlation coefficient and found that correlation coefficient (r) equals to 0.898. 

Therefore, there is a positive relationship between budgeting and project performance in Rwanda. 

This subsection focuses on the influence of fundraising on project performance. The study presents that fundraising increases 

accountability. Out of 71 respondents, 8.5% chose strongly disagree, 15.5% chose disagree, 8.5% chose not sure, 35.2% chose agree, 

32.4% chose strongly agree. Fundraising influences the achievement of clear objectives of the project. Out of 71 respondents, 12.7% 

chose strongly disagree, 15.5% chose disagree, 7.0% chose not sure, 29.6% chose agree, 35.2% chose strongly agree. The research 

findings present views of respondents on fundraising creates effective financial risk assessment as among. Out of 71 respondents, 

8.5% chose strongly disagree, 5.6% chose disagree, 5.6% chose not sure, 42.3% chose agree, 38.0% chose strongly agree.  The study 

also presents that fundraising increases effective communication. Out of 71 respondents, 11.3% chose strongly disagree, 4.2% chose 

disagree, 12.7% chose not sure, 31.0% chose agree, 40.8% chose strongly agree. 

This research presents views of respondents on fundraising depends on skills discovery. Out of 71 respondents, 5.6% chose strongly 

disagree, 2.8% chose disagree, 9.9% chose not sure, 11.3% chose agree, 70.4% chose strongly agree. It also shows that fundraising 

influences problem anticipation. Out of 71 respondents, 8.5% chose strongly disagree, 18.3% chose disagree, 8.5% chose not sure, 

19.7% chose agree, 45.1% chose strongly agree. The study present views of respondents on fundraising increases reliability of the 

project. Out of 71 respondents, 12.7% chose strongly disagree, 4.2% chose disagree, 19.7% chose not sure, 52.1% chose agree, 11.3% 

chose strongly agree. In relation to views of respondents on fundraising increases accountability in funds management. Out of 71 

respondents, 7.0% chose strongly disagree, 14.1% chose disagree, 7.0% chose not sure, 42.3% chose agree, 29.6% chose strongly 

agree. The researcher used perception and opinions of respondents and found the relationship. This research used Pearson correlation 

coefficient and found that correlation coefficient (r) equals to 0.937. Therefore, there is a positive relationship between fundraising 

and project performance in Rwanda. 

 

Concerning the third research objective, determination of the effect of funds allocation on project performance. Findings of the study 

indicate distribution of respondents by funds allocation as a key of conflict resolution. Out of 71 respondents, 11.3% chose strongly 

disagree, 18.3% chose disagree, 5.6% chose not sure, 42.3% chose agree and 22.5% chose strongly agree.  The study also indicates 

distribution of respondents on the best elements of funds allocation that that must be focused on. Out of 71 respondents, 33.8% chose 

planning activities, 14.1% chose organizing,19.7% chose higher returns, 19.7% chose reduces overall risk and 12.7 chose all of above. 

The analysis also shows distribution of respondents on funds allocation. Out of 71 respondents, 5.6% chose strongly disagree, 5.6% 

chose disagree, 5.6% chose not sure, 38.0% chose agree and 45.1% chose strongly agree. Findings also indicates that funds allocation 

improves efficiency resource utilization as among the effect of funds allocation on project performance in Rwanda. Out of 71 

respondents, 14.1% chose strongly disagree, 16.9% chose disagree, 9.9% chose not sure, 33.8% chose agree and 25.4% chose strongly 

agree. 

The researcher used perception and opinions of respondents and found the relationship. This research used Pearson correlation 

coefficient and found that correlation coefficient (r) equals to 0.750. Therefore, there is a positive relationship between funds 

allocation and project performance in Rwanda. 

Concerning the fourth research objective, the analysis of the effect of funds control on project performance in Rwanda. This study 

present that funds control guides the next set of enhancements for the next phase and this is the effect of funds control on project 

performance in Rwanda. Out of 71 respondents, 12.7% chose strongly disagree, 14.1% chose disagree, 7.0% chose not sure, 40.8% 

chose agree and 25.4% chose strongly agree. Findings shows that funds control identifies new phase requirements and this is the 

effect of funds control on project performance in Rwanda. Out of 71 respondents, 8.5% chose strongly disagree, 8.5% chose disagree, 

5.6% chose not sure, 31.0% chose agree and 46.5% chose strongly agree. This research presents that funds control improves future 

project development efforts. Out of 71 respondents, 11.3% chose strongly disagree, 9.9% chose disagree, 5.6% chose not sure, 33.8% 

chose agree and 39.4% chose strongly agree. 

 

Findings of the study show that funds control improves understanding of the beneficiaries of the project needs. Out of 71 respondents, 

2.8% chose strongly disagree, 9.9% chose disagree, 12.7% chose not sure, 29.6% chose agree and 45.1% chose strongly agree. Funds 

control improves effectiveness of the project by enhancing its credibility. Out of 71 respondents, 5.6% chose strongly disagree, 12.7% 

chose disagree 4.2% chose not sure, 35.2% chose agree and 42.3% chose strongly agree. 

This study also presents that funds control indicates how to quantify benefits of the projects. Out of 71 respondents, 7.0% chose 

strongly disagree, 8.5% chose disagree 7.0% chose not sure, 39.4% chose agree and 38.0% chose strongly agree. The study continues 

to present that funds control helps in understanding the goals of the project. Out of 71 respondents, 14.1% chose strongly disagree, 

22.5% chose disagree 18.3% chose not sure, 25.4% chose agree and 19.7% chose strongly agree. The researcher used perception and 
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opinions of respondents and found the relationship. This research used Pearson correlation coefficient and found that correlation 

coefficient (r) equals to 0.915. Therefore, there is a positive relationship between funds control and project performance in Rwanda. 

10.1 Conclusion 

Based from the discussion, it is concluded that, budgeting, fundraising, funds control and funds allocation plays a big role towards 

performance of the project. But the techniques used during this process of budgeting are supposed to make sure that effective 

management of funds is done. All departments work together to make sure that, management functions are clear so that planning is 

coordinated. Budgets are prepared to anticipate a future flow of funds as result of putting a specific plan in place. Therefore budget is 

significant incense that it is expressive of the desired future activities of the project given available resources and opportunities at 

hand. Control and allocation of funds guide operating and this means managers do not have to give general answer regarding project’s 

forecasts.  

In relation to the cost and expenses used, the study concluded that managers of the projects analyze the cost and expenses that 

occurred during implementation process compared to the budget allocated for works, goods and services in operations plan   Even if 

some project managers humanize corruption and irregularities through budgeting, budgeting is a very important tool in project 

management. This implies that, there should be some project plan that tend to corruption and irregularities. 

 10.1 Recommendations  

The study findings yielded the following recommendations in view of funds management. To enable meaningful participation, even if 

majority of respondents disagreed that funds management is not a challenge in Rwanda, but some of contractors fails to get contract 

on time and this can affect the contract execution, owners of the project have to manage and award contracts on time in order to 

facilitate contractors in execution of contracts which encourages implementation and performance of the project.  

This research also recommends that Government of Rwanda and other stakeholders should make follow up on the rules, regulations 

and policies of project management in Rwanda. Government of Rwanda is among of the world wide country with zero tolerance 

country in corruption; therefore, this study recommends owners of the project and project managers to follow the strategies set for 

fitting against corruption. The finance department should always make sure that, budgets are prepared, have made risk assessment to 

avoid financial impoundments which will later affect the effective management of project funds.  

The management of the project should always make sure that, budgets systems, funds control, funds allocation and fundraising are 

clear and following the principles of project management to avoid audit queries all the time which may affect the implementation of 

the project activities. Funds allocation should be based on the performance appraisal made if corruption and other bias are to be 

avoided. This will also create balance of resources within the project and all stakeholders would be involved in whatever would be 

implemented. 

This study focused funds management and performance of the project; hence future researchers should focus on; the contribution of 

funds management to the financial performance of Government institutions, funds management and good governance, the 

contribution of funds management to sustainability of the project. 
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