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Study of Insulin Resistance and Lipid Profile in 
Polycystic Ovarian Syndrome 

Dr.SUDHA AMBIGER.M.D 
 

Assistant Professor, Department of Biochemistry , Universiti Sains Malaysia KLE International Medical Programme.Belgaum 590010,Karnataka. 
 
 Abstract- Polycystic ovarian syndrome is most common 
endocrine disease and metabolic disorder  in adolescence and  
reproductive women. In PCOS women insulin resistance thought 
to be the uniting pathogenic factor in the development of glucose 
intolerance, obesity, lipid abnormalities, HTN and coronary 
artery disease .This study is under taken to measure insulin 
resistance in PCOS and to see the relationship of insulin 
resistance with lipid profile. Case control study was done taking 
60 women PCOS and 60 age matched healthy women as 
controls. In all the subjects, concentrations of fasting plasma 
glucose, serum TG, serum TC and HDL were estimated using 
enzymatic methods in semiautoanalyser. Fasting serum insulin   
and measured by CLIA using Lumax-CLIA microplate reader.  
HOMA IR, serum LDL concentration, were calculated from 
estimated parameters. The mean concentrations of all the 
parameters were significantly increased in women with 
polycystic ovarian syndrome when compared with healthy 
women except serum HDL concentration, which was 
significantly decreased. Insulin resistance was significantly 
positively correlated with serum lipid profile and except with 
serum HDL, which was significantly negatively correlated. This 
study suggests that insulin resistance in PCOS is associated with 
dyslipidemia. Hence in PCOS women if measurement of insulin 
resistance and serum lipid profile is done early, the disease 
progression can be prevented and prevent future complications.  
. 
Index Terms- Dyslipidemia, Insulin resistance, Lipid profile & 
Polycystic ovarian syndrome. 
 

I. INTRODUCTION 
            Polycystic ovarian syndrome is most common 

endocrine disease and metabolic disorder in adolescence and 
reproductive women which is first reason for female 
infertility 1.According to Rotterdam (2003) polycystic ovarian 
syndrome is defined as having any two of following:      

1) Oligo/anovulation  
2) Clinical/biochemical signs of hyperandrogenism 
3) Polycystic ovaries by scan with exclusion of other 

related disorder.2 
In India polycystic ovarian syndrome affects 5-10% of 

reproductive age women among them 76.9% manifest insulin 
resistance3. Common age of presentation is 17-36 yrs (mean age 
24.8)1. Insulin resistance defined as inability of known quantity 
of exogenous or endogenous insulin to increase glucose uptake 
and utilization in individual, as it does in normal individual. 1 
In polycystic ovarian syndrome patients there is relative 
inefficiency of insulin receptors binding to insulin which leads to 

improper transfer of glucose to intracellular compartment and 
this result in relative hyperglycemia, in spite of increased insulin 
producing beta cells. In polycystic ovarian syndrome adipocytes 
there is significant decrease in number of   GLUT4 glucose 
transporters. 4 
 Hyperandrogenism leads to increased hepatic lipase.1.In 
polycystic ovarian syndrome there is increased secretion of 
VLDL particle by liver resulting in elevated TG 
concentration.5Insulin resistance and associated dyslipidemia are 
independent of obesity markers such as BMI, waist to hip ratio.3. 
Overall prevalence of abnormal OGTT in polycystic ovarian 
syndrome reproductive age women is 20%.  It is probably 
beneficial to screen IR in this specific group in order to provide 
optimum management.6 
This study is undertaken to find out prevalence of insulin 
resistance in polycystic ovarian syndrome patients and to 
evaluate relationship of HDL-C, LDL-C, TC, TG with insulin 
resistance in polycystic ovarian syndrome patients. 

II. MATERIALS AND METHOD 
A study will be carried out for a period of one year. The patients 
will be selected from Chigateri General Hospital and Bapuji 
Hospital, Davangere (both hospitals are attached to the teaching 
institute JJM Medical College, Davangere).and private hospital 
in and around JJMMC Davangere. 
      Study will be carried out in clinically   60 diagnosed cases of 
polycystic ovarian syndrome and 60 age matched controls will be 
selected based on inclusion and exclusion criteria.  

Inclusion Criteria: 

CASES; patients between age 17-36yrs diagnosed as polycystic 
ovarian syndrome having clinical features                                                   

 - oligomenorrea (35days)     

- amenorrea (6months)  

- hyperandrogenisum features like acne, hirsuitism, and  

-diagnosed polycystic ovaries by ultrasound  

CONTROLS; 17- 36 years females having normal menstrual 
cycle. 

Exclusion criteria. 
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• Patients having history of  diabetes mellitus, impaired 
glucose tolerance,  

• Pregnancy, breast feeding ,non fasting 
• Patients with untreated hypothyroidism, those on drug 

treatment like antihypertensive, antiplatelet, lipid lowering 
agents, drug affecting glucose &lipid metabolism, 
congenital adrenal hyperplasia, cushing syndrome, 
ovarian/adrenal androgen secreting tumors. 

After taking informed consent, under all aseptic precautions 
about 5 ml of venous blood will be collected in a sterile bulb 
after overnight fasting of 12 hours. 2ml will be collected in 
EDTA vial (for plasma), 3ml in plain vial for (for serum) , it will 
be subjected for centrifugation serum and plasma will be 
separated. Insulin, Serum lipoproteins estimated from serum and 
fasting glucose from plasma. 
Fasting plasma glucose and Serum triglycerides  measured by 
GOD POD method by Erba mannheim chem5 plus Semi Auto – 
analyzer”.Normal Fasting plasma glucose 70-110mg/dl. Normal 
Serum TG levels :- 40-150 mg/dl .Serum Total cholesterol  AND  
serum HDL measured by CHOD PAP METHOD .Erba 
Mannheim Chem5 plus Semi Auto – analyzer”Normal Serum TC 
levels :- 150 -200 mg/dl, ”Normal Serum HDL levels :- 35-75 
mg/dl. serum LDL cholesterol calculated by 7:Friedwalds 
formula 
LDLcholesterol(mg/dl)=Total cholesterol-HDL cholesterol-[triglycerides] 
                                                                                                             5 
Normal serum LDL cholesterol concentration range: < 130 mg/dl  
serum fasting insulin estimated by chemiluminescence 
immunoassay. Normal value of fasting insulin:  5-25µIU/ml. 
Calculation of insulin resistance by using HOMA model (HOMA 
-IR). 8 
 
HOMA -IR = (fasting plasma glucose in mg/dl x fasting serum insulin in µiu/ml)  

 405 
the subject is considered to have insulin resistance if HOMA-IR 
value is more than 2.7. 
Statistical analysis was done using SPSS software, version 17.0.  
Descriptive data were presented as mean ± SD and range values. 
Unpaired student t test used to compare between cases and 
controls. Relationship between insulin resistance and serum 
lipoproteins, was assessed by Pearson’s correlation coefficient.  
For all the tests, the probability value (p-value) of less than 0.05 
was considered statistically significant. 

 

III. RESULTS  
 In the present study, a total number of 120 subjects were 
included.  They were divided into 2 Groups: 
Controls – It consisted of 60 healthy women  
Cases-It consist of 60 PCOS cases 
The present study shows that the mean levels of fasting insulin 
,fasting plasma glucose and HOMA IR are significantly 
increased in subjects with PCOS when compared to healthy 
controls (p < 0.001).(Table 1) 
 
 
 
 

Table 1: Comparision of Fasting plasma glucose, Fasting 
serum Insulin and insulin resistance in study groups. Results 
expressed as Mean ± SD. 
 

 Fasting serum 
Insulin 
(µIU/ml) 

Fasting plasma 
glucose mg/dl 

HOMA-IR 

Control 9.33 ±3.08 94.38±10.36 2.16±0.67 

PCOS Cases 24.50 ±10.03 114.20±30.38 7.29±4.08 

 p value <0.001 HS <0.001 HS <0.001 HS 

Unpaired student’s t-test;  p<0.001: Highly significant;   p<0.05: 
significant 
Prevalance of insulin resistance in PCOS cases 

In insulin sensitive indivials HOMA IR value found to 
be <2.77.In this study out of 60 PCOS cases, 45 cases HOMA IR 
value found to be more then 2.77. So prevalance of insulin 
resistant cases in PCOS cases in this study is 45/60 i,e 75%. 
The present study shows that the mean serum levels of 
triglycerides, total cholesterol and LDL cholesterol are 
significantly increased in PCOS cases when compared to healthy 
controls (p<0.001,p<0.05&p<0.05 respectively) except the mean 
serum HDL cholesterol level which is significantly decreased 
(p<0.05). (Table 2) 
Table2: Comparison of serum concentration of 
triglycerides(TG), total cholesterol (TC), HDL cholesterol 
and LDL cholesterol among study subjects. Results expressed 
as Mean ± SD 

 
TG(mg/dl) TC (mg/dl) 

HDL 
(mg/dl) 

 LDL  
(mg/dl) 

Control 124.97±13.87 152.43±25.78 53.84±5.18 73.59±27.45 

PCOS 
cases 

202.44±30.15 210.05±36.96 33.71±6.74 135.85±38.60 

P value <0.001 ,HS <0.05 ,S <0.05,S <0.05,S 

* Unpaired student’s t-test;  p<0.001: Highly significant;   
p<0.05: significant 
There is significant positive correlation between HOMA IR 
levels and all  lipid profile parameters stated above except serum 
HDL cholesterol, which is negatively correlated.  (Table 3) 
Table 3: Pearson Correlation of HOMA IR levels with lipid 
profile. 

Variables r value p value 

SerumTotal Cholesterol 0.42 0.001* 

Serum Triglycerides 0.60 0.00 ** 

Serum HDL Cholesterol -0.51 0.00 ** 

Serum LDL Cholesterol 0.40 0.002 * 
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: 

 Graph1:Fasting  glucose , fasting  insulin  and insulin 
resistance HOMA IR in cases and controls 

 
Graph 2:  Lipid profile in cases and controls. 

 

Graph 3: Correlation of insulin resistance with lipid profile 

 

DISCUSSION 

Polycystic ovary syndrome (PCOS) is the most frequent 
endocrine disorder seen in pre-menopausal women, affecting 5–
10% of this population. It is characterized by menstrual 
irregularities and biochemical and/or clinical hyperandrogenism 
such as hirsutism, seborrhoea and acne. Regardless of the 
presence of obesity, many are also insulin resistant .9 

PCOS is a heterogenous disorder for which several 
pathogenic mechanism have been proposed. The main 
mechanism is abnormal gonadotropin secretion, with excess 
circulating LH and low FSH. Hypersecretion of androgen by 
ovarian and adrenal gland which provide substrate for 
pheripheral aromatisation to estrogen also play role in 
development of PCOS10 .PCOS women have insulin resistance, 
which results in compensatory hyperinsulinemia. The defect in 
insulin action in PCOS appears to be at the post binding level 
which involves glucose transport. Insulin resistance may be 
accompanied by a defect in insulin induced inhibition of 
lipolysis.10 

Prevalance in this study is 45/60 i,e 75%. This is similar 
to anuradhaclara et al3 where prevalance of IR  in PCOS found to 
be 76.9 % and is in consistant with previous studies that showed 
Indian PCOS women to be more insuin resistant then there white 
counterparts3. Prevalance of insulin resistance differs by method 
used to estimate IR. In a study done by pikee saxenaet 
al11 prevalance found to be 88%.They used 2 hour post glucose 
insulin level to identify IR. 

In a study done by Jolantaet al12insulin resistance was 
found in 16% of patients according to G0/I0, in 28% of patients 
according to G120/I120, and in 18% of patients according to 
HOMA-IR. Here G0/I0 (fasting glucose to insulin ratio; cut-off 
value 4.5), G120/I120 (glucose to insulin ratio 120 minutes after 
oral glucose administration; cut- off value 1). The results 
obtained may be different from the results of other authors, 
because of the too small number of patients in the study group. 
QUICKI, HOMA-IR and fasting insulin to fasting glucose ratio 
are the most useful index in the evaluation of resistance to 
insulin. However, DeUgarte et al believe that the greatest 
predictive value is characterized by HOMA-IR.12  

Presence of insulin resistance is quoted as the main 
reason for elevation of fasting glucose levels in these studies. S 
pikee et al82 found that in patients with normal glucose tolerance, 
values of glucose remain in the normal range due to adequate 
insulin response. A woman with IR, normal glycemic levels may 
be noticed after a glucose challenge because the pancreas will 
have to secrete excess insulin in order to keep the blood sugar in 
the normal range. However, with time the β-cells become 
increasingly dysfunctional and fails to secrete enough insulin to 
correct the prevailing hyperglycemia , resulting in increased 
glucose level.82 

In 2012 Mandrelle K and co-workers conducted study. 
which aimed to evaluate the prevalence of metabolic syndrome 
in women with polycystic ovary syndrome. They found that 
hyperinsulinemia and insulin resistance are the common 
underlying metabolic abnormalities seen in PCOS and metabolic 
syndrome 13. 

Insulin resistance in PCOS is characterized by 
decreased sensitivity to insulin in peripheral tissues, notably 
muscle and adipose tissue, but not in liver that is in contrast to 
the insulin resistance of type II diabetes where hepatic resistance 
present. Hyperinsulinemia in women with the polycystic ovary 
syndrome appears to reflect the hypersecretion of insulin itself, 
rather than of proinsulin and its split products.14  

The cellular mechanism of insulin resistance in the 
polycystic ovary syndrome remains controversial. It may be 
because of reduced binding of insulin to its receptor, whereas 
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two recent studies using peripheral adipocytes (recognized target 
cells for insulin action) have shown normal binding but reduced 
insulin-mediated glucose transport, suggesting a postr eceptor 
defect. The mechanism underlying this phenomenon has not been 
fully characterized, but decreased expression of the insulin-
dependent glucose-transporter protein GLUT-4 has been 
described. 14 

Quantitative insulin sensitivity check index (QUICKI) 
was developed to improve the sensitivity of fasting 
measurements. QUICKI has been well correlated to clamp 
measurements in obese and non-obese patient. QUICKI also 
demonstrates correlation with HOMAIR15. Because of 
infeasibility of euglycemic insulin clamp method, across globe 
HOMA method is regarded as gold standard test for measuring 
insulin resistance in clinical practice and population based 
research studies .There is a strong positive correlation between 
HOMA IR and euglycemic insulin clamp IR.16 

In a study conducted by  Cheung L et al showed that  
high TG and low HDL-C are the characteristic types of 
dyslipidaemia seen in insulin-resistant subjects although the 
presence of obesity exacerbates the insulin resistance state 
associated with PCOS, even lean PCOS women have features of 
insulin resistance compared to age matched lean control 
subjects17.Both insulin resistance and hyperandrogenemia 
contribute to dyslipidemia in PCOS. Testosterone decreases 
lipoprotein lipase activity in abdominal fat cells, and insulin 
resistance impairs the ability of insulin to exerts its antilipolytic 
effects by altering expression of lipoprotein lipase and hepatic 
lipase.18 
 In  a study conducted by  Shabir I et al showed  that the 
maximum subjects PCOS women as well as family members had 
dyslipidemia in the form of low HDL and high triglycerides.19 

Insulin plays a key role in TG metabolism as it normally 
reduces availability of large TGRLs particles, synthesized by a 
distinct pathway compared with smaller VLDL particles. In 
insulin resistant subjects, insulin fails to suppress synthesis of 
large VLDL particles. In addition, insulin resistance is associated 
with increased flow of free fatty acid to liver, increased lipid 
synthesis in the liver, and decreased clearance of VLDL 
particles, all of which increase VLDL concentrations in plasma. 
Increased secretion of very low density lipoprotein (VLDL) 
particles by the liver results in elevated plasma TG concentration. 
Subsequently TGs are exchanged for cholesterol esters by the 
activity of CE transfer protein. This process results in TG 
enriched high density lipoprotein (HDL) particle that are 
catabolised more rapidly, and CE enriched VLDL particle that 
are converted in to small dense LDL particle. 5,20 

As a consequence insulin resistance contribute to low 
HDL, high TG and high LDL. Due to reduced levels of HDL 
cholesterol, reverse transport of cholesterol to liver is impaired 
leading to its reduced excretion. Therefore these patients have 
increased serum levels of total cholesterol. Hyperandrogenism 
has been associated with increased hepatic lipase activity5,20. 
Thus, dyslipidemia may precede the association with insulin 
resistance and increased risk for CVD.5,20 
Conclusion 

This study shows close relationship between insulin 
resistance, altered atherogenic lipid profile in PCOS patients.  
The significantly increased concentrations of fasting plasma 

glucose and fasting serum insulin along with increased values of 
HOMA IR are seen in these patients when compared to healthy 
women.  This signifies presence of insulin resistance in women 
with PCOS. 

.  Insulin resistance play a role in development of 
dyslipidemia in PCOS independent of obesity .The variation in 
lipoprotein causes a pathological status which may lead to 
damage of tissues, tissue proliferation and cardiovascular 
inflammation. Since dyslipidemia usally associated with insulin 
resistance in PCOS, It is of great clinical importance to 
determine whether the PCOS patients are combined with insulin 
resistance and to take treatments for insulin resistance for 
symptom improvement and long-term prognosis in PCOS 
patients. PCOS symptoms can be improved if insulin resistance 
is controlled after lifestyle intervention and proper treatment.  
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Abstract- Population density, diversity, and species association of soil groups in general and species association of a soil 

isopod Phyloscia javanensis in particular was studied. The monsoon season has maximum soil animal group density followed by post 
monsoon and summer. The vertical migration and thermal sensitivity of most of the soil animals contributes to the decrease of 
population density of most of the groups in summer in both ecosystems. The species under special study showed maximum 
association in monsoon in both ecosystems and least during summer. This species has low association ability when compared with 
others micro-arthropod groups. This is because the soft bodied animal often happens to be the prey of many of the soil macro 
arthropods and Gastropods. So they always go to the seat of safety in the crevices of pebbles and stones. So their density will be 
always low in the collecting samples. 
 

Index Terms- Animal association, seasonal variation, soil macro invertebrates, isopod, Phyloscia 
 
 

I. INTRODUCTION 
he soil is at the inter phase between the atmosphere and lithosphere. It also has an interphase with water bodies of fresh and salt 
(Anderson et.al., 1978). The soil sustains the growth of many plants and animals and forms part of the biosphere. Soil macrofauna 

includes vertebrate animals mainly of burrowing types such as mole and rabbits which live partially or wholly underground. 
Microfauna represent small invertebrate animals included in the phylum annelida, arthropoda, nematoda and mollusca. The microbiota 
includes the soil algae, bacteria, fungi and protophyta  

 
Soil microfauna play an important role in all the decomposition process in the soil. The most important groups involved in 

the turnover of organic matter are Arthropods and Annelids. Soil microarthropods include the Isopods, Arachnids Insects and 
Myriapods. The more numerous are the mites and many of the insects present as adults and larvae. Mites and spring tails feed on plant 
remains and fungi in the litter especially where thick mats build up agricultural land and undisturbed grassland. Their droppings 
appear as characteristic pellets in the litter. They may also be found in the large pores. Some species of mites prey on spring tails 
(Ulrich and Fiera, 2009, White, 1979,). 

 
Many beetles and insect larvae live in the soil. Some of them feed saprophytically whereas others feed on living tissues and 

are serious pests of agricultural crops. The termites have been called the tropical analogue of earth worms and indeed they are 
important of all forms of litter-tree trunks, branches and leaves in the forests and especially the seasonal rainfall regions (Savanna) of 
the tropics. Most species are surface feeders and build nests called termitaria by packaging and amenting together soil particles with 
organic secretions and excrement (Anderson et. al., 1978, Wood, 1988). Millipedes feed on vegetation much of which in the form of 
living roots, bulbs and tubers. Earthworms are more important in the consumption of litter than all other invertebrates. Earthworms 
feed purely on dead organic matter (Bhatnagar, 1975). 

 
Relevance of soil studies based on the relationship of soil organisms and their association had been a subject of curiosity 

among pedologists for long time. Various types of soil organisms interact with each other. This interaction may be either interspecific 
or intraspecific in nature (Choudhuri and Roy, 1970). Extensive data in this regard is quite helpful to arrive at conclusions. Present 
study assesses the correlative basis for the association among the soil organisms, their density and diversity with special reference to 
soil isopod, Phyloscia javanensis (Rich). 
 
 

II. MATERIALS AND METHODS 
 
Experimental groups 

T 
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Soil animal groups of various orders inhabiting along with Phyloscia javanensis were selected for this study. Species 
association of different groups in general and association of Phyloscia javanensis in particular were studied. 

 
Collection of samples 

Soil samples were collected from eight different sites of Chengannur Taluk of Central Kerala, of which four were grasslands 
and other four were agricultural land respectively from 2013 June to 2014 February. Samples were collected in three seasons viz 
monsoon (June-August), post monsoon (September- November) and summer (December – February). Ten samples of moist surface 
soil were collected from each study site using a soil auger (25cm2 area). The collected soil samples were transferred to polythene 
cover and brought to the soil laboratory. The soil samples were then taken to the Berlesse funnel apparatus and the animals were 
extracted in beakers containing 2% picric acid.  After the extraction of animals, they were identified order wise with the help of a 
dissection microscope and their numbers counted. The population density (mean ±SD in m2) of each group was then calculated. 

 
Association study 

Ten samples were collected from each habitat during different seasons. Presence or absence data for a pair of group were 
considered to find out the association between species. The method described by Robert (1974) was followed to find out association 
coefficient (C). The data were arranged in a 2×2 contingency table and the association coefficient was calculated as follows: 
If bc > ad > a        then, C =   ad –  bd 
                                            (a+b) (a+c) 
 
If bc > ad and a > d then,   C =   ad –  bc 
                                                 (b+d) (c+d) 
 
If ad > bc then,  C =   ad –  bc 
                                (a+b) (b+d) 
 
Where,     a = Sample containing both species A and B 
b = Sample containing only species B 
c = Sample containing only species A 
d = Sample containing neither species. 
C = +1 = maximum association; 
C = -1 = negative association and 
C = 0 = association by chance.  

The isopod Phyloscia javanensis was selected specifically from each sample during sorting to find out its association with 
other groups during different seasons. 

Mean and standard deviation was calculated for the animal density estimation. A two way Anova test was conducted to find 
any significant difference in the population density of different animal groups at different collection sites and also between different 
groups.  

 
 
 

III. RESULTS & DISCUSSION 
 
Population density and diversity 
 
 Grassland Community – Monsoon Season (June- August) 

Eleven groups of soil animals were recorded from the grassland community during monsoon season. They were Acari, 
Diplopoda, Isopoda, Annelida, Collembola, Hymenoptera, Isoptera, Orthoptera, Coleoptera, Gastropoda and Pauropoda. Collembolans 
were the most abundant group where as Coleoptera and Orthopetera were least abundant in both monsoon and postmonsoon (Table 1 
and 2). 

Table 1 
Density and diversity of soil organisms at different sites in the grassland community during monsoon                                    

(Mean + SD per m2) 
 

Species Site I Site II Site III Site IV 
Acari 11.85 + 1.65 10.54 + 1.73 14.45 +134 13.36 + 2.08 

Diplopoda 18.54 + 1.55 07.65 + 0.09 10.74 +1.73 11.22 + 2.56 

Isopoda 13.74 + 2.08 08.45 + 2.64 05.54 + 1.89 10.45 + 1.56 
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Annelida 09 .65+ 2.64 11.66 + 1.65 07.96 + 1.41 12.14 + 1.98 

Collembola 26.47+ 2.08 24.48 + 1.33 30.47 +2.64 20.65+2.081 

Hymenoptera 10.56 +1.732 08.56 + 3.60 12.54 + 2.56 14.00 +1.527 

Isoptera 06.98+ 2.645 04.78+ 1.73 03.54 + 2.64 07.87 + 1.732 

Orthoptera 01.89 + 1.98 03.56 + 1.73 0.00 + 0.00 0.00 + 0.00 

Coleoptera 02.56 + 1.73 0.00 + 0.00 01.45 + 1.73 01.98 + 0.89 

Gastropoda 04 .78+ 1.98 06.45+ 3.60 03.87 + 1.73 05.56 +2.645 

Pauropoda 7.67 + 3.98 04 .78+ 1.89 03.89 + 1.32 05.65 + 1.732 

 
Table 2   

Population density and diversity of soil organisms at different sites in the grassland community during post monsoon                              
(Mean + SD per m2) 

 
Species Site I Site II Site III Site IV 

Acari 16.45 + 2.51 14 .47+ 2.46 20.33 + 1.73 17.74+ 1.66 

Diplopoda 12.33 + 1.01 16.87 + 1.52 19.14 + 1.01 10.47 + 1.73 

Isopoda 09.36+ 3.60 15.45 + 1.45 12.78 + 1.03 11.65 + 2.25 

Annelida 08.41+ 3.21 13.54 + 1.52 14 .47+ 2.64 17.85 + 1.45 

Collembola 35.69 + 4.35 34.98 + 3.60 32.99 + 2.64 31.85 + 1.65 

Hymenoptera 04.36+ 1.02 08.99+ 2.01 07.74 + 1.45 06.45 + 1.66 

Isoptera 07.17 + 1.73 03.69+ 1.33 04.25 + 0.25 09.89 + 1.73 

Orthoptera 01 .36+ 0.36 00.00 + 0.00 03.36 + 0.21 01.45 + 1.73 

Coleoptera 01.58 +1.01 02 .58+ 1.73 00.00 + 0.00 01 .88+1.66 

Gastropoda 03.88 +1.73 02.98 +2.00 03.36 +1.45 06.87 + 2.64 

Pauropoda 04 .47+ 1.65 03.65 + 2.64 05.89 + 2.64 06.98 + 1.73 

 
Two way Anova conducted revealed that there is significant difference in the population density of different groups of 

animals (F = 60.4254, P< 0.05) and no significant difference between the density of same group of animals at different sites (F = 
1.0668, P> 0.05)       

 
Grassland Community- Summer (December –February) 

During summer season Orthoptera and Coleoptera were not at all represented in the sample in all sites. Here also Collembola 
predominates among the soil animals. Acari, Isopoda, Diplopoda and Annelida were moderately represented whereas Gastropods and 
Pauropods were least represented (Table 3). 

Table 3  
Population density and diversity of soil organisms at different sites in the grassland community during summer season                          

(Mean + SD per m2) 
 

Species Site I Site II Site III Site IV 
Acari 10.25 + 02.66 08.88 + 01.73 12.99 + 01.32 09.98 + 01.73 
Diplopoda 11.58 + 01.54 09.65 + 01.73 10.98 + 01.32 06 .21+ 01.33 
Isopoda 07.78 + 01.01 09.47 + 02.64 10.88 + 01.02 06.45 + 01.01 
Annelida 08.89 + 01.73 04.96 + 01.58 04.97+ 00.04 03.99 + 01.21 
Collembola 22.89 + 02.64 18 .65+ 01.47 19.97 + 01.98 21.01 + 02.64 
Hymenoptera 16.79 + 01.52 14.88 + 01.73 17.47 + 01.33 13.04 + 00.57 
Isoptera 07.99+ 01.73 05.78 + 01.73 04.08 + 01.73 06 .32+ 01.73 
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Orthoptera 00.00 + 00.00 00.00 + 00.00 00.00 + 00.00 00.00 + 00.00 
Coleoptera 00.00 + 00.00 00.00 + 00.00 00.00 + 00.00 00.00 + 00.00 
Gastropoda 02.97 + 02.01 05.91 + 02.64 04.64 +01.73 03.63 + 02.64 
Pauropoda 02.99 + 01.78 04.96+ 02.02 02.99 + 01.73 01.98 + 01.01 

 
A two way Anova conducted showed that there is significant difference in the population density of different animal groups 

(F = 65.232, P< 0.05) whereas no significant difference was found in the density of same animal groups at different sites (F = 0.8955, 
P> 0.05)  
 
Agricultural land Community -Monsoon (June – August) 

Nine groups were identified from different sites of agricultural land community during monsoon. Collembola were the most 
abundant group followed by Acari and Isopoda. Isoptera and Coleoptera were not at all represented whereas Orthoptera were obtained 
from one site. population density was observed for Gastropoda, Diplopoda, Pauropoda and Annelida (Table 4). 

 
Table 4  

Population density and diversity of soil animals at different sites of agricultural land community during monsoon season   
(mean + SD per m2) 

 
Species Site I Site II Site III Site IV 

Acari 11.11 + 1.65 13.45 + 1.52 09.14 + 1.32 14.96+ 1.23 
Diplopoda 07.45 + 1.73 05.47 + 1. 73 03.74 + 1.21 07.47 + 1.73 
Isopoda 06.32+ 2.02 04.85 + 1.732 07.01 + 1.25 08 .85+ 2.14 
Annelida 03.87 + 1.36 02.22 + 1.02 03.98+ 1.73 04.74 + 1.21 
Collembola 18.87 + 2.64 14.47 + 2.32 13.78 + 0.54 12.54 + 1.36 
Hymenoptera 06.78 + 1.12 04.88 + 1.02 05.87 + 1.73 05.47 + 2.64 
Isoptera 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 
Orthoptera 00.00 + 0.00 01.87 + 1.98 00.00 + 0.00 02.99± 2.01 
Coleoptera 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 
Gastropoda 03.89 + 1.73 04.47 + 2.21 02.74+1.73 04.45 + 1.36 
Pauropoda 03.45 + 2.64 03.01 + 4.35 06.56 + 1.73 04.12+ 2.54 

 
A two way Anova conducted showed that there is significant difference in the density of different groups (F = 40.465, P < 

0.05) and no significant difference in the density of same groups at different sites  (F = 1.419, P> 0.05). 
 

Agricultural land Community - Post Monsoon (September-November) 
Only eight groups of soil animals were recorded from agricultural land community during post monsoon season. Isopetra, 

Coleoptera and Orthoptera were not at all represented in any of the study sites. Acari and Collembola were well represented. 
Diplopoda and Isopoda were moderately represented whereas Pauropoda, Gastropoda, Hymenoptera and Annellida were least 
represented (Table 5). 

 
Table 5 

Population density and diversity of soil animals at different sites of agricultural land community during post monsoon                          
(mean + SD per m2) 

 
Species Site I Site II Site III Site IV 

Acari 12.54 + 2.64 15 .54+ 2.54 13 .98+ 2.08 10.88 + 3.12 
Diplopoda 08.33 + 1.73 10.87 + 2.32 13.58 + 3.78 09.87 + 2.64 
Isopoda 08.41+ 2.64 07.87 + 1.73 09.25+ 2.33 04.84 + 2.64 
Annelida 03.45 + 1.22 05.32 + 2.64 02.04+ 1.21 07 .98+ 2.01 
Collembola 12.47+ 2.64 11.96 + 2.01 10.78 + 2.64 13.87 + 3.05 
Hymenoptera 06.85 + 2.32 04 .25+ 1.04 00.00 + 0.00 05.07 + 2.04 
Isoptera 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 
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Orthoptera 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 
Coleoptera 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 
Gastropoda 00.00 + 0.00 02.99 + 1.73 01.87 +1.01 00.00 + 0.00 
Pauropoda 03.48 + 3.60 01.45 + 1.01 02.05 + 1.73 03.47 + 1.73 

 
Two way anova conducted with this data showed a very significant difference in the population density of different animal 

groups     (F = 32.115, P<0.05) and no significant difference between the population density of animal groups at different sites (F = 
0.148, P> 0.05). 

 
Agricultural land Community – Summer (December – February) 

Only seven animal groups were extracted from the agricultural land community during summer. Gastropoda, Coleoptera, 
Orthoptera and Isoptera were not at all represented. Collembola were well represented followed by Acari and Diplopoda. Isopoda and 
Hymenoptera were moderately represented whereas Annelida was least represented (Table 6). 

 
 

Table 6 
Population density and diversity of soil animal groups at different sites in the agricultural land community during summer  

(mean + SD per m2) 
 

Species Site I Site II Site III Site IV 
Acari 07.25 + 1.73 09.47 + 1.05 06 .87+ 1.21 08.65+ 3.01 
Diplopoda 06.65+ 1.73 05.98+ 1.10 07 .25+ 2.64 06.98 + 2.64 
Isopoda 04.47+ 2.47 03.98 + 3.35 02.65+ 1.73 04.74 + 1.25 
Annelida 02.25 + 1.02 02.85 + 2.64 03.85+ 1.01 01.47 + 1.01 
Collembola 10.89+ 1.73 13.36+ 1.73 09.87 + 2.64 12.58 + 5.56 
Hymenoptera 06.98 + 1.04 08.32 + 2.64 04.47+ 1.73 07.87 + 1.32 
Isoptera 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 
Orthoptera 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 
Coleoptera 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 
Gastropoda 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 00.00 + 0.00 
Pauropoda 00.00 + 0.00 02.45+ 1.21 01.32 + 0.05 01.74+ 0.02 

 
Two way anova conducted with this data showed a very significant positive difference in the density of different animal 

groups (F = 63.21, P< 0.05) and no significant difference in the population density of same animal groups at different sites (F = 
1.9365, P>0.05)  

 
SPECIES ASSOCIATION 
 
 Species association in grassland soil – Monsoon 

A very good species association among soil animal groups was found in the grassland soil during monsoon. A significant 
positive association (C=+1) was found between Acari and Diplopoda, Isopoda, Collembola and Hymenoptera; Diplopoda has positive 
association with Acari, Isopoda, Collembola, Hymenoptera, Gastropoda and Pauropoda. Isopoda has positive association with Acari, 
Diplopoda, Annelida, Collembola, Hymenoptera, Coleoptera and Gastropoda. Annelida has positive association with Isopoda, 
Collembola, Hymenoptera, Coleoptera and Gastropoda. Collembola has negative association (C= -1) with only Orthoptera and 
Gastropoda and by chance association with Coleoptera (C=0). Similarly Hymenoptera has negative association with only Gastropoda 
and Pauropoda. Isoptera has positive association with Collembola, Hymenoptera, Orthoptera, and Coleoptera. Orthoptera has positive 
association with Hymenoptera, Isoptera and Coleoptera. Coleoptera showed a positive association with all the other groups except 
Acari, Diplopoda, and Pauropoda. 

Gastropoda has association with Diplopoda, Isopoda, Annelida, Coleoptera and Pauropoda and by chance association with 
Acari. Pauropods have positive association with only Diplopoda, Collembola and Gastropoda (Table 7). 

 
Table 7   

Species association coefficient between different animal groups in the grass -land soil during monsoon season 
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Acari - +1 +1 0 +1 +1 -1 -1 -1 0 -1 

Diplopoda +1 - +1 0 +1 +1 0 -1 -1 +1 +1 

Isopoda +1 +1 - +1 +1 +1 0 0 +1 +1 -1 

Annelida 0 0 +1 - +1 +1 0 -1 +1 +1 -1 

Collembola +1 +1 +1 +1 - +1 +1 -1 0 -1 +1 

Hymenoptera +1 +1 +1 +1 +1 - +1 +1 +1 -1 -1 

Isoptera -1 0 0 0 +1 +1 - +1 +1 0 -1 

Orthoptera -1 -1 0 -1 -1 +1 +1 - +1 -1 -1 

Coleoptera -1 -1 +1 +1 0 +1 +1 +1 - +1 -1 

Gastropoda 0 +1 +1 +1 -1 -1 -1 -1 +1 - +1 

Pauropoda -1 +1 -1 -1 +1 -1 -1 -1 -1 +1 - 

 
Species association in the grassland soil –Post monsoon 

During Post monsoon species association was less between different groups compared to monsoon season. Acari have well 
association except with Orthoptera, Coleoptera, Gastropoda and Pauropoda and by chance association with Hymenoptera and Isoptera. 
Diplopoda has negative association with Gastropoda and Pauropoda and by chance association with Isoptera, Orthoptera and 
Coleoptera. Isopoda has negative association with Orthoptera and Gastropoda and by chance association with Isoptera and Pauropoda. 
Annelida and Colembola have negative association with only Orthoptera. Hymenoptera has by chance association with Acari, 
Collembola, Isoptera and Gastropoda. Isoptera has positive association with Annelida Orthoptera, Coleoptera and Pauropoda.  
Orthoptera has positive association with Isoptera, Coleoptera and Pauropoda. Coleoptera has negative association with only Acari. 
Gastropoda has positive association with Annelida and Collembola. Pauropoda has negative association with Acari and Diplopoda 
(Table 8). 

 
Table 8   

Species association coefficient between different animal groups in grassland soil during post monsoon 
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Acari - +1 +1 +1 +1 0 0 -1 -1 -1 -1 

Diplopoda +1 - +1 +1 +1 +1 0 0 0 -1 -1 

Isopoda +1 +1 - +1 +1 +1 0 -1 +1 -1 0 

Annelida +1 +1 +1 - +1 +1 +1 -1 0 +1 +1 

Collembola +1 +1 +1 +1 - 0 0 -1 +1 +1 +1 

Hymenoptera 0 +1 +1 +1 0 - 0 -1 -1 0 +1 
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Isoptera 0 0 0 +1 0 0 - +1 +1 0 +1 

Orthoptera -1 0 -1 -1 -1 -1 +1 - +1 0 +1 

Coleoptera -1 0 +1 0 +1 +1 +1 +1 - 0 +1 

Gastropoda -1 -1 -1 +1 +1 0 0 0 0 - 0 

Pauropoda -1 -1 0 +1 +1 +1 +1 +1 +1 0 - 
 
Species association in the grassland soil- Summer 

During summer most of the soil animal groups showed a significant positive association or by chance association (Table 
6.14). Negative association was found only between Collembola and Pauropoda; Hymenoptera with Isoptera and Orthoptera; Isoptera 
with Hymenoptera, Orthoptera and Pauropoda; Orthoptera with Hymenoptetera, Isoptera and Pauropoda; Coleoptera with Pauropoda 
and Pauropoda with Collembola, Isoptera, Orthoptera and Coleoptera (Table 9). 

 
Table 9 

Species association coefficient between different animals groups in grassland soil during summer season 
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Acari - +1 +1 +1 +1 +1 0 0 +1 0 +1 

Diplopoda +1 - +1 +1 +1 +1 +1 0 +1 0 +1 

Isopoda +1 +1 - +1 +1 +1 0 0 +1 +1 0 

Annelida +1 +1 +1 - +1 +1 +1 0 +1 0 0 

Collembola +1 +1 +1 +1 - 0 0 +1 +1 0 -1 

Hymenoptera +1 +1 +1 +1 0 - -1 -1 +1 +1 0 

Isoptera 0 +1 0 +1 0 -1 - -1 +1 0 -1 

Orthoptera 0 0  0 +1 -1 -1 - +1 +1 -1 

Coleoptera +1 +1 +1 +1 +1 +1 +1 +1 - +1 -1 

Gastropoda 0 0 +1 0 0 +1 0 +1 +1 - +1 

Pauropoda +1 +1 0 0 -1 0 -1 -1 -1 +1 - 
 
Species association in agriculture soil- Monsoon 

A very well positive association was seen between different groups in the agricultural soil during monsoon. Negative 
association was seen only with Acari with Isoptera, Orthoptera and Gastropoda; Annelida with Isoptera, Orthoptera and Pauropoda; 
Collembola with Orthoptera, Gastropoda and Pauropoda; Hymenoptera with Orthoptera; Isoptera with Gastropoda, Coleoptera  with 
Pauropoda and Gastropoda with Pauropoda (Table 10). 

 
Table 10  

Species association coefficient between different animal groups in agriculture soil during monsoon season 
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Acari - +1 +1 +1 +1 +1 -1 -1 0 -1 +1 

Diplopoda +1 - +1 +1 +1 +1 +1 0 +1 0 +1 

Isopoda +1 +1 - +1 +1 +1 +1 0 +1 +1 +1 

Annelida +1 +1 +1 - 0 0 -1 -1 0 0 -1 

Collembola +1 +1 +1 0 - +1 +1 -1 0 -1 -1 

Hymenoptera +1 +1 +1 0 +1 - +1 -1 0 +1 +1 

Isoptera -1 +1 +1 -1 +1 +1 - +1 +1 -1 0 

Orthoptera -1 0 0 -1 -1 -1 +1 - +1 0 +1 

Coleoptera 0 +1 +1 0 0 0 +1 +1 - 0 -1 

Gastropoda -1 0 +1 0 -1 +1 -1 0 0 - -1 

Pauropoda +1 +1 +1 -1 -1 +1 -1 +1 +1 -1 - 
 
Species association in the Agricultural Soil- Post monsoon. 

In the Postmonsoon season by chance association was more prevalent among different groups than negative association. 26 
positive association, 16 by chance association and 13 negative association was seen between 11 groups identified (Table 11). 

 
Table 11 

 Species association coefficient between different animal groups in the agriculture soil during post monsoon 
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Acari - +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 
Diplopoda +1 - +1 +1 0 0 +1 -1 -1 +1 0 

Isopoda +1 +1 - +1 0 0 +1 -1 0 0 -1 
Annelida +1 +1 +1 - +1 +1 0 0 +1 -1 0 

Collembola +1 0 0 +1 - +1 +1 -1 0 -1 0 
Hymenoptera +1 0 0 +1 +1 - -1 -1 -1 -1 +1 

Isoptera +1 +1 +1 0 +1 -1 - +1 -1 0 -1 
Orthoptera +1 -1 -1 0 -1 0 +1 - +1 0 0 
Coleoptera +1 -1 0 +1 0 -1 -1 +1 - +1 -1 
Gastropoda +1 +1 0 -1 -1 -1 0 0 +1 - +1 
Pauropoda -1 0 -1 0 0 +1 -1 0 -1 +1 - 

 
Species association in the agriculture soil- Summer 

During summer positive association was more when compared to by chance association and negative association. Collembola 
has maximum by chance association with others groups. A total of 34 positive association, 12 by chance association and 8 negative 
association was found between 11 groups of soil animals isolated (Table 12). 

 
Table 12  

Species association coefficient between different animal groups in the agriculture soil during summer season 
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Acari - +1 +1 +1 +1 +1 +1 -1 +1 0 +1 

Diplopoda +1 - +1 +1 +1 0 0 +1 +1 0 +1 

Isopoda +1 +1 - +1 +1 0 0 +1 +1 0 +1 

Annelida +1 +1 +1 - -1 0 -1 +1 0 +1 -1 

Collembola +1 +1 +1 -1 - +1 +1 +1 +1 +1 +1 

Hymenoptera +1 0 0 0 +1 - +1 0 +1 -1 -1 

Isoptera +1 0 0 -1 +1 +1 - +1 0 +1 +1 

Orthoptera -1 +1 +1 +1 +1 0 +1 - -1 -1 0 

Coleoptera +1 +1 +1 0 +1 +1 0 -1 - +1 0 

Gastropoda -1 0 0 +1 -1 -1 +1 -1 +1 - +1 

Pauropoda +1 +1 +1 -1 -1 -1 +1 0 0 -1 - 
 
SPECIES ASSOCIATION WITH PHYLOSCIA JAVANENSIS 
Grassland Soil 

During monsoon Phyloscia has positive association with Acari, Diplopoda, Isopoda and Annelida, Hymenoptera, Isoptera 
and Pauropoda. During post monsoon Phyloscia has positive association with Isopoda, Coleoptera and Gastropoda. During summer 
Phyloscia has association with Acari, Diplopoda and Isopoda (Table 13). 

 
Table 13  

Species association of Phyloscia javanensis with others groups during different seasons in the grassland soil 
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Phyloscia javanensis 
 (Monsoon) 0 +1 +1 +1 +1 +1 +1 +1 +1 

Phyloscia javanensis        
 (Post monsoon) +1 0 0 +1 0 -1 +1 -1 -1 

Phyloscia javanensis 
 (Summer) -1 +1 +1 -1 0 -1 -1 0 -1 

 
Agricultural Soil 

In the monsoon season Phyloscia has significant positive association with Acari, Isopoda and Hymenoptera. In the post 
monsoon Lobella associate positively with Acari, Hymenoptera and Isoptera. In summer it associates with only Acari (Table 14). 

 
Table 14   

 Species association of Phyloscia javanensis with other groups during different seasons in the agriculture soil 
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Phyloscia javanensis  
(Monsoon) +1 +1 +1 0 0 -1 -1 0 -1 

Phyloscia javanensis 
(Post monsoon) +1 0 +1 +1 -1 -1 0 0 -1 

Phyloscia javanensis 
 (Summer) +1 0 0 0 -1 -1 0 -1 0 

 
 

 
The population density of most of the soil animal groups was well represented in the grassland soil during monsoon. The low 

density of Orthoptera and Isoptera in soil was due to their adult life in air. Diplopodans were highly found during the monsoon, which 
is the active feeding time of this group. The young leaves of grasses are the prime food of Diplopodans. (Ellis, 1971). 

Post-monsoon temperature of soil favours the reproduction and multiplication of soil micro arthropods (Andren, 1984). This 
accounts for the rapid increase in the density of Collembolan during post monsoon. During post monsoon Coleopterans go very deep 
into the soil for egg laying (Joffe, 1949). This is the reason for the low population density of this group during post monsoon. 

In summer most of the soil animals show vertical migration. They go very deep into the soil to avoid extreme temperature 
rise of the top soil. This is the reason for the low population density of soil animal groups in both grasslands and agricultural soil. 

Comparatively grassland soils showed more population density of most of these animal groups when compared to 
agricultural land soil. This may be due to the undisturbances of the grassland soil when compared to agricultural soil. 

The population density of different groups showed drastic variations in the number among different groups but no significant 
difference among same groups at different sites as revealed by anova tests. This showed that even distribution of species in the soil 
and dominance and over dominance of certain species over the other. 

The species association revealed that maximum possible association was found in the monsoon season in both agricultural 
land and grass land. This is due to the multiplication and reproductive timing of most of the soil groups (Kuhnelt, 1961). The least 
possible maximum association in summer was observed for many of the soil of animal groups. This is due to aestivation and vertical 
migration of most of the prominent group of animals. The group Acari and Collembola showed maximum association in all seasons in 
both grassland and agricultural soil because both groups can tolerate a wide range of temperature and moisture content of soil (Lal, 
1987). 

The isopod Phyloscia javanensis is a soft bodied animal showing high degree of vertical migration. The seasonal variation of 
this species is also drastic and the reproductive timing coincides with monsoon (Kurup, 1982). This is the reason for maximum 
possible positive association of this species with other groups in monsoon at both grassland and agriculture soil and least association 
during post monsoon and summer. 
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Abstract- The paper studied that India’s agricultural share in 
GDP has been steadily declining at the rate of 1.69% per year , 
the industrial share in GDP in India has been catapulting at the 
rate of 0.93% per year and the service sector share in GDP in 
India has been increasing at the rate of 0.747% per year from 
1950-51 to 2013-14 which are statistically significant. The 
sectoral shares have weak cointegration but the shares showed 
the bidirectional causality with growth rate. The VAR model is 
stable showing significant relation with previous period but 
impulse response functions are diverging and the residuals are 
not normal which was tested by Doornik-Hansen normality 
test.VECM showed that errors have been correcting speedily and 
the model is stable since AR polynomial roots lie inside the unit 
root circle. The sectoral shares and GDP growth rate have 
significant Beta convergence but insignificant sigma 
convergence in India during 1950-51-2013-14 which is not suited 
for sustainable development in India. 
 
Index Terms- Sectoral shares,Economic 
growth,Convergence,Cointegration,VAR,VEC 
 

I. INTRODUCTION 
n developed countries, the shares of services and industrial 
sector has increased in the past few decades and at the same 

time the share of agriculture sector went down considerably. In 
the literature, there exists a debate about structural change in the 
developed countries. Neoclassical economists believe that 
structural change is an unimportant side effect of the economic 
development. On the contrary, economists associated with the 
World Bank and some others posit that growth is brought about 
by the changes in sectoral composition. The importance of 
sectoral shares in the development process in India is under 
nourished since it ignored basic theory of stages of development 
as well as under estimated the key features of Indian agriculture 
due to wide scope of globalization and liberalization. Service 
sector led growth becomes questionable unless sustained growth 
in agriculture and industry are achievable because industrial 
recession and subsistence agriculture cannot keep pace with 
service sector led growth. 
        In this paper we endeavour to scrutinize the convergence 
and cointegration of sectoral shares and growth rates in context 
of Indian economy during the period of 1950-51-2013-14. 
 

II. METHODOLOGY AND DATA 
        To verify convergence hypothesis among the sectoral shares 
and growth rate of GDP in India during 1951-52-2013-14, we 

take Salai-i-Martin model (1996) for analysis. We used Johansen 
(1988) model for cointegration and Johansen (1991,1996) model 
for VAR Analysis. We have done Granger Causality test by 
using Granger Model(1969). We have taken data on GDP growth 
rate and the shares in agriculture, manufacture and service sector 
in GDP in during 1950-51-2013-14 from the Planning 
Commission of India .Assume , x1= agricultural share in GDP , 
x2= Manufacturing sector share in GDP ,X3=share of service 
sector in GDP, y= GDP growth rate. 
 

III. LITERATURE REVIEW 
        Kuznets (1966) examined these three categories in more 
detail and added the analysis of sectoral shares of GDP and was 
able to empirically demonstrate that growth is brought about by 
changes in sectoral composition. He provided the historical 
empires and conceptual framework for the structural 
transformation, although he used no econometric techniques. 
        Singariya and Sinha(2015)  examined causal relationship 
among per capita GDP, agriculture and manufacturing sector 
output in India using time series data collected from CSO for the 
period 1970 to 2013. It reveals that there exists bidirectional 
causality between agriculture sector and per GDP, while the 
unidirectional causality between the manufacturing sector and 
per capita GDP and between the agriculture and manufacturing 
sector. The results based on vector error correction model 
indicate a weak association between the sectors in the short run. 
Dynamic causality results show that the agriculture sector affects 
Per Capita GDP and manufacturing sector, while Per Capita GDP 
affects manufacturing sector strongly in the long run, thus 
causality seems to run from agriculture to PCGDP and 
manufacturing and from PCGDP to Manufacturing sector. It is 
also evident from impulse response function that any innovation 
in agriculture sector increases its own growth as well as growth 
of manufacturing sector in India. The paper argues that shocks 
originated from agriculture sector spill over to Per Capita GDP 
and Manufacturing sector in long run in India. 
        The study of Singariya (2014) indicates that the growth 
pattern of different sectors of the economy shows an emergence 
of the service sector as the major contributor, decline in the share 
of agriculture sector and industry sector has seen a steep decline 
during this period. It indicates that some states were able to shift 
their labour force from low – productivity agriculture to higher 
productivity industry and service sectors, and to increase 
productivity within those sectors, despite the rapid growth of 
populations. The growth pattern of different sectors of the 
economy shows an emergence of the service sector as the major 
contributor, decline in the share of agriculture sector and industry 

I 
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sector has seen a steep decline during this period. It indicates that 
some states were able to shift their labour force from low – 
productivity agriculture to higher productivity industry and 
service sectors, and to increase productivity within those sectors. 
Ghate,Glomm and Liu(2012) studied the sectoral allocation of 
public infrastructure investments in the agriculture and 
manufacturing sectors in India. In addition to the changing 
employment and output shares of these two sectors, the capital 
output ratio in agriculture in India has fallen, while it has risen in 
manufacturing. To match these observations they construct a two 
sector OLG model with Cobb-Douglas technologies in both 
sectors. The preferences are semi-linear. They later extend the 
analysis to allow for a CES production function in the 
manufacturing sector. They conduct several policy experiments 
on the sectoral allocation of infrastructure across agriculture and 
manufacturing. They found: 1. The growth maximizing share of 
public capital going to agricultural is small with about 10%. This 
fraction stays constant even in the face of the relative decline of 
the agricultural sector. 2. The optimal funding level for public 
infrastructure is far bigger than the one suggested by one sector 
growth models. 3. Growth rates are decreasing in manufacturing 
tax rates and increasing in agricultural tax rate. 
        This study of Pais (2014) 
attempts to understand the growth and structure of the services  
sector in India through the analysis of the sub‐sectors within the s
ervices sector at a level of disaggregationthat has so far not been 
adequately analysed in the literature. It identifies sub‐sectors wit
hin services that have contributed mainly to GDP growth.  
        The study of Hussain and Yik(2012)  examines the 
contribution of economic sectors to economic growth in India 
and China  by using time series data from 1978 to 2007. Three 
economic sectors were analyzed: agricultural sector, 
manufacturing sector and services sector. Augmented Dickey-
Fuller (ADF) unit-root test shows that the time series data are 
stationary at first difference. Then, correlation analysis indicates 
that each economic sector has strong, positive and significant 
linear relationship with economic growth in China and India. In 
addition, the results of multiple regression analysis show that 
agriculture, manufacturing and services sectors have positive 
relationship with GDP per capita in China and India. 
        Gordon and Gupta(2012) analyzed the factors behind the 
growth of the services sector in India because growth 
acceleration of the services in the 1990s was mostly due to fast 
growth in communication services, financial services, business 
services (IT) and community services. While factors such as a 
high income elasticity of demand for services, increased input 
usage of services by other sectors, and rising exports were 
important in boosting services growth in the 1990s, supply side 
factors including reforms and technological advances also played 
a significant role. The large growth potential of Indian services 
exports is well known, but the paper finds that there is also 
considerable scope for future rapid growth in the Indian service 
economy provided that deregulation of the services sector 
continues. The paper shows that employment growth in the 
Indian services sector has been quite modest, thus underscoring 
the importance of industry and agriculture also growing rapidly.    
        Tregenna (2007) analyses the role of manufacturing in 
South African economic development and concludes that 
manufacturing has been especially important through its strong 

backward linkages to the service sector and other sectors of the 
economy.   
        For India recent papers reach contradictory conclusions. 
Katuria and Raj (2009) examined the engine of growth 
hypothesis at regional level for the recent period and conclude 
that more industrialised regions grow more rapidly. On the other 
hand, Thomas (2009) concluded that services have been the 
prime mover of growth resurgence in India since the 1990s. 
Chakravarty and Mitra (2009) find that manufacturing is clearly 
one of the determinants of overall growth, but construction and 
services also turn out to be important, especially for 
manufacturing growth.   
        The paper of Mukherjee(2012) shows that services is the 
fastest growing sector in India, contributing significantly to GDP, 
GDP growth, employment, trade and investment. Labour 
productivity in services is the highest and it has increased 
overtime. India is a major proponent of liberalizing services both 
in the WTO and in its bilateral trade agreements. Economic 
growth has slowed down. Growth in employment in services has 
not been commensurate with the share of the sector in GDP. 
Although India is portrayed as a major exporter of services, its 
rank among WTO member countries in services exports is lower 
than that of China’s and its export competitiveness concentrate in 
few sectors and a few markets. The paper identifies a number of 
barriers faced by the services sectors and suggests policy 
measures, which, if implemented, will lead to inclusive growth, 
increased productivity, generate quality employment, increase 
trade and investment, and enhance India’s global competitiveness 
in services.  
        Bharati Singh (2012) stated that till the decade of 1990s 
many studies raised doubts about the sustainability of service-led 
growth in India.  Most often it was stated that growth in 
manufacturing is required to give a boost to services, 
employment growth, income generation, and trade balance. It is 
now increasingly being realized that the resilience of the Indian 
economy is due to the resilience of the services sector. Numerous 
studies since 2000s have shown that services induced growth of 
GDP of India is feasible. The service-led growth model is 
sustainable not only from the economic perspective but from 
social and environmental perspectives as well. To realize the 
maximum potential from high growth of services India should 
make investment in education, entrepreneurship, technology, 
modern means of communication and transportation, and social 
development. Policy reforms should be initiated to liberalise the 
service sub-sectors like trade (retail and wholesale), financial 
services, and software services that will help in faster growth 
through attraction of FDI. So also, labour reforms are desirable to 
take advantage of the demographic dividend.   
        The paper of Behera (2012) analyses the trends in sectoral 
shares in state domestic product and inter-sectoral linkages in 
Odisha for the period 1980-81 to 2011-12. Results drawn from 
Granger causality test suggest that there is a weak linkage 
between primary and secondary sectors in the growth process. In 
the case of primary and tertiary sector services, though the 
primary sector does not show linkages with the tertiary sector as 
a whole, it does have linkages with some important sub-services 
like trade, hotel and restaurant services. Between secondary and 
sub-sector of tertiary sectors, there is an independent relationship 
of industry with trade, hotel and restaurant, and community, 
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social and personal services. However, there is a unidirectional 
causality between secondary to finance, insurance, real estate and 
business services on one hand and transport, storage and 
communication to secondary sector on the other. The long-run 
cointegration results show a strong relationship between 
secondary and TSC services in the economy on one hand and 
independent long run relationship within FIRB on the other. 
However, results based on error correction model indicate a weak 
association between the sectors in the short run. Though the 
linkage is significant between the sectors, but it is not linked with 
three sector analysis where primary sector is completely missing 
for a relatively faster adjustment towards long run equilibrium 
rate of growth. 
        Vijay Subramaniam and Michael Reed (2009) estimated an 
econometric model that incorporates the linkages among the 
sectors (agriculture, manufacturing, and service) using a Vector 
Error Correction Model (VECM). This procedure is employed to 
identify the existence of long-run and short-run relationships 
among different sectors in the economies of Poland and 
Romania. The empirical findings from the analysis confirm that 
the different sectors in the Romanian and Poland economies 
moved together over the sample period, and for this reason their 
growth was interdependent. This implies that once the sectors 
deviate from the stable, long-run path the sectors have the 
tendency to return to the long-run equilibrium. 
        Kularatne and Sivarajasingham(2015) studied that the Sri 
Lankan economy has been undergoing structural changes for the 
last few decades. The existence of dynamic linkages among the 
three major sectors- agriculture, industry and services of the Sri 
Lankan economy are examined in this paper for the period of 
1960-2011. They employed graphical analysis including scatter 
plot, line graph, Confidence Ellipse and Nearest Neighbor fit to 
identify the basic features and the relationship between selected 
variables. The dynamic sectoral growth linkage results suggested 
the existence of inter-linkages across different sectors of the 
economy. ADF test and PP test were used to test the unit root 
characteristics of the time series variables. Inter temporal 
correlation results show that there exists a high 
positive statistically significant correlation between all sectors. 
Engel-Granger (EG) co-integration test provides further evidence 
for this. Error correction model estimates indicate that short run 
changes in Industry GDP have a positive impact on short run 
changes in Agriculture and services GDP. The results of 
Granger-causality test suggested that services growth causes 
agricultural and industrial growth significantly. The findings 
implied that by developing the services sectors, agricultural and 
industrial growth canbe simulated. 
        Srikantha and Satyanarayan (2011) studied that there is a 
strong positive correlation between GDP and Agriculture Sector. 
Johnson’s co-integration test indicates that there is an existence 
of cointegration between GDP and Agriculture Sector. Hence, it 
can be inferred that the agriculture sector and GDP have long-run 
equilibrium relationship between them.   When Granger causality 
test is conducted with 2 years of lags and 3 years of lags, there is 
an existence of causal relationship in both the directions between 
GDP and agriculture sector at 10% level of significance.  It 
indicates that GDP granger cause agriculture sector and at the 
same time agriculture sector granger cause GDP. 

        Hamid and Hye(2012) verified that the structural changes of 
an economy entail that in the long run, the dynamics of sector 
shares (industrial, agricultural and services) are related to each 
other and to economic growth as well. In this study, the 
hypothesis that there is a long-term relationship between 
agricultural growth and other economic sectors growth is tested 
for the case of Iran, using autoregressive distributed lag model 
(ARDL) and variance decomposition analysis also. The time 
series data consists of data for the period 1959-2010. The results 
indicate that the long run relationship exists when the variables 
gross domestic product (Y), industrial value added (IN), 
agricultural value added (AG), services value added (SS) and oil 
and gas value added (O and S) remain to be dependent variables. 
The long run elasticity also shows that one percent increase in 
value added of IN, AG, SS and Oil and Gas, will cause the gross 
domestic product to increase by 0.216, 0.091, 0.431 and 0.156 
percent respectively. 
        The study of Ahmed,Amjad and Amber(2013) empirically 
tested the relationship between sectoral shares and economic 
growth by using the panel data for 20 developed countries. The 
results of the granger causality suggest that both services and 
agriculture sectors do granger cause economic growth, whereas 
industrial sector does not granger cause growth. Reverse 
causality does not hold for any of the three sectors. The results of 
Barro and Non-Barro regressions along with the set of control 
variables have suggested that services sector is negatively 
affecting growth, whereas both industrial and agriculture shares 
are positively affect economic growth. 
 

IV. OBSERVATIONS FROM THE ECONOMETRIC MODELS 
[A] General Econometric relations 
        According to semi log linear model, India’s agricultural 
share in GDP has been steadily declining at the rate of 1.69% per 
year from 1950-51 to 2013-14 which is statistically significant. 
The estimated regression equations are given below. The actual 
agricultural share and its linear downward trend line are shown in 
the Fig-1. 
Log(x1)=4.025345-0.016972t 
               (195.88)*  (-31.562)* 
R2=0.9414 , F=996.1778*  ,DW=0.2517 , x1= agricultural share 
in GDP,* =significant at5% 
 

Fig-1: Trend line of India’s agricultural share 
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        The industrial share in GDP in India has been catapulting at 
the rate of 0.93% per year from 1950-51 to 2013-14 which is 
significant .The estimated semi log linear equation is given 
below.The upward linear trend line is shown in Fig-2. 
Log(x2)=2.8090+0.009364t 
                (140.2039)*(17.86)* 
R2=0.8372  ,F=319.04  ,DW=0.2152  ,x2= industrial share in 
GDP,*= significant at 5% level 
 

Fig-2:Trend line of Industrial share  in GDP 
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Source- Computed by author 
 
        Similarly, the service sector share in GDP in India has been 
increasing at the rate of 0.747% per year during 1950-51-2013-
14.The estimated line is significant and is given below.The 
upward trend line is also shown in the Fig-3. 
Log(x3)=3.5075+0.007478t 
                (287.39)*(23.4149)* 
R2=0.898  ,F=548.256  ,DW=0.429  ,X3= service sector share in 
GDP,*=significant at 5% 
 

Fig-3: Trend line of service sector share in GDP 
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        The sectoral shares have great influence on the GDP growth 
rate in India.According to the double log model , it was estimated 
that one percent increase in agricultural share led to 1.678% 
decrease in GDP growth rate from 1951-52 to 2013-14 which is 
statistically significant.The estimated trend line is given in Fig-4. 
 
Log(y)=7.95247- 1.67866log(x1) 
             (3.7997)*  (-2.7908)* 

R2=0.1132  , F=7.788*  ,DW=1.98, Y= GDP growth rate,X1= 
agricultural share in GDP,*=significant at 5% level 
 

Fig-4: Estimated line between agricultural share and GDP 
growth rate 
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Source-Computed by author 
 
        Again ,according to the double log model , it was estimated 
that one percent increase in industrial  share per year led to 
4.6147% increase in GDP growth rate per year from 1951-52 to 
2013-14 which is statistically significant.The estimated trend line 
is given in Fig-5. 
 
Log(y)=-12.30655+4.6147log(x2) 
               (-4.0891)*  (4.80517)* 
 R2=0.2745  , F=23.089  , DW=2.4405  ,y=GDP growth rate , 
x2=industrial share in GDP,*=significant at 5% level 
 

Fig-5: Estimated line between growth rate and industrial 
share 
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        And one percent increase in service sector share per year led 
to 3.116% increase in GDP growth rate per year during 1951-52-
2013-14 which is statistically significant and the estimated 
equation is given below.In Fig-6,it is shown clearly. 
Log(y)=-9.58838+3.11609log(x3) 
              (-1.863)*  (2.278)* 
 R2=0.078 , F=5.192*  ,DW=1.96  ,y= GDP growth rate,X3= 
service sector share in GDP,*=significant at 5% level 
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Fig-6:Estimated line between GDP growth rate and service 
sector share 
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        Now, if we estimate growth rate of GDP with all the 
sectoral shares in GDP in India during 1951-52-2013-14 through 
multiple double log regression model,we found that one percent 
increase in agricultural share, manufacturing share and service 
sector share per year which might leads to decrease in GDP 
growth rate by -4.478% per year ,( insignificant) increase by 
3.475% per year(significant) and decrease by -13.400% per year 
(insignificant) respectively. 
Log(y)=47.6717-4.4787log(x1)+6.49394log(x2)-13.4007log(x3) 
                (1.0665)  (-1.162)        (3.4752)*            (-1.7357) 
 R2=0.351  ,   F=10.64*,DW=2.408,*=significant at 5% level 
 
        The estimated model is shown in Fig-7.This estimation is 
insignificant but the model is stable.  
 

Fig-7.Estimated line through multiple regression  

-8

-6

-4

-2

0

2

4

-8

-6

-4

-2

0

2

4

55 60 65 70 75 80 85 90 95 00 05 10

Residual Actual Fitted  
 
Source-Computed by author. 
 
        In the Table-1, it is shown that the residuals of this 
regression has Auto correlation and Partial Autocorrelation 
problems and the Q stat are significant up to lag 8. 
 
 
 

Table-1:Autocorrelation and Partial autocorrelation 

 
Source-Computed by author  
 
        Moreover,it has serial correlation problems which was 
verified by residuals test of Breusch-Godfrey Serial Correlation 
LM test where nR2=3.105985 which insignificant in F statistic. 
 
[B] Convergence test 
        All the sectoral shares in GDP and the GDP growth rates of 
India during 1951-52-2013-14 satisfied the Salai-i-Martin(1996) 
convergence criteria because the estimated regression line of the 
slopes of growth rate of all sectoral shares (Beta)and GDP 
growth rates and their 5 year average of initial values showed 
declining which is shown in Fig-14. 
β=42.87-8.43x 
     (1.79) (-0.746) 
   R2=0.218  , x= 5 year averages of initial values of variables 
 

Fig-14: Beta convergence test 

 
Source-Computed by author 
 
        But the sectoral shares and GDPgrowth rates of India during 
1951-52-2013-14 did not satisfy the Sigma convergence 
hypothesis of Salai-i-Martin(1996) because the trend line of the 
coefficient of variations of the said variables(sigma) during the 
above period showed upward rising which confirmed that there is 
no sigma convergence.It is shown in Fig-16. 
Log(z)= -0.8395+0.00415t 
               (-58.36)*  (11.112)* 
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R2=0.669,F=123.49* , where z= coefficient of variation (δ,ie, 
sigma), *=significant at 5% level 
 

Fig-16:Sigma convergence 
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 Source-Computed by author 
 
        Thus the convergence of shares of agriculture, manufacture 
and service sector and GDP growth rate is weak and not strong.  
 
[C] Cointegration,Causality and VAR 
        Johansen Cointegration Test suggests that Trace Statistic 
showed one cointegrating equation and Max Eigen Statistics 
showed two cointegrating equations which are significant. 
Therefore, the sectoral shares are cointegrated with GDP growth 
rate during 1951-52-2013-14.It is shown in Table-2. 
 

Table-2:Cointegration Test (1) 
 

Hypothesized no of 
CE(s) 

Eigen value Trace Statistic 0.05 critical value Prob. 

None*  0.452800  65.47375  47.85613  0.0005 
At most 1  0.311187  28.69433  29.79707  0.0666 
At most2  0.092438  5.954414  15.49471  0.7009 
At most3  0.000620  0.037846  3.841466  0.8457 
  Max Eigen Statistic   
None*  0.452800  36.77942  27.58434  0.0025 
At most 1*  0.311187  22.73992  21.13162  0.0295 
At most2  0.092438  5.916568  14.26460  0.6239 
At most3  0.000620  0.037846  3.841466  0.8457 

 
  
Source-computed by author,*=rejection of hypothesis at 0.05 level.H0=no cointegration 
 
        The variables are not cointegrated which was tested by cointegrating equation deterministic constant where tau-statistics and z-
statistic are significant in the H0:series are not cointegrated which is given in the Table-3. 
 

Table-3:Cointegration Test(2) 
 

Dependent tau-statistic Prob.* z-statistic Prob.* 
X1 -4.740661  0.0169 -28.33463  0.0444 
X2 -4.839077  0.0131 -29.09931  0.0374 
X3 -4.727325  0.0174 -28.19563  0.0458 
Y -6.937898  0.0000 -54.20277  0.0000 

 
 
Source-Computed by EViews-8,*=significant at 5% level. 
 
        Granger Causality Test concludes that there are two-way causality among x1,x2 x3 and x1 ,x3 and y but there is no causality 
between x2 and y which were supported by F statistic using lag 1 and is shown in Table-4. 
 

Table-4: Granger causality Test among sectoral shares and growth rate 
 

Null Hypothesis Obs F statistic Prob. 
X2 does not Granger Cause x1 63 0.05003 0.8238 
X1 does not Granger Cause x2  0.32318 0.5718 
X3 does not Granger Cause x1 63 0.09515 0.7588 
X1 does not Granger Cause x3  0.17783 0.6748 
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Y does not Granger Cause x1 62  4.88366 0.0310 
X1 does not Granger Cause y   11.9058 0.0010 
 X3 does not Granger Cause X2  63  0.44898 0.5054 
 X2 does not Granger Cause X3    0.00103 0.9745 
X2 does not Granger Cause X3   0.00103 0.9745 
 Y does not Granger Cause X2  62  0.73860 0.3936 
X2 does not Granger Cause Y   20.4909 3.E-05 
 Y does not Granger Cause X3  62  6.73126 0.0119 
X3 does not Granger Cause Y   7.53619 0.0080 

 
 
Source-Computed by author 
 
The estimated VAR model is given below. 
 
X1t= -260.9326+3.6091X1t-1+2.8005X2t-1+2.5198X3t-1-0.0534Yt-1 
        (-3.070)*       (4.231)*       (3.21)*           (3.027)*   (-1.22) 
  R2=0.982   , F=812.51*   ,AIC=3.49  ,SC=3.66 
 X2t=63.0254-0.6273X1t-1-0.315X2t-1-0.623X3t-1+0.00245Yt-1 
        (1.32)     (-1.295)      (0.636)       (-1.31)            (0.098) 
   R2=0.96  ,F=382.78*   , AIC=2.351  ,SC=2.53 
 X3t=263.8704-2.653X1t-1-2.8237X2t-1-1.5445X3t-1+0.05209Yt-1 
         (4.11)*      (-4.008)*  (-4.008)*      (-2.39)*        (1.53) 
   R2=0.97  , F=585.109*    , AIC=2.98  ,SC=3.154 
Yt=-743.237+7.4534X1t-1+8.6411X2t-1+7.0426X3t-1+0.1151Yt-1 
       (-2.89)*     (2.88)*         (3.265)*         (2.789)*        (0.866) 
  R2=0.431  ,  F=10.809  , AIC=5.71  , SC=5.88 ,*=significant at 5% level. 
 
        Thus agricultural and service sector shares are significantly related with previous period of all sectoral shares as well as GDP 
growth rate is significantly related with previous period’s sectoral shares.The estimated equations have high R2 and F. 
 
        This VAR model satisfies the stability condition because all inverse roots in AR characteristic polynomial lie inside the unit root 
circle(values of roots are given below in Table-5). The unit root circle is shown in Fig-8. 
 

Table-5:Value of roots 
 

Root 0.997248 - 0.010405i 0.997248 + 0.010405i 0.363549 0.136930 
Modulus  0.997302 0.997302 0.363549 0.136930 

Source-Computed by author 
 

Fig-8: Inverse root of AR characteristic polynomial 
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Residual test for correlogram confirms that the VAR model has Autocorrelation problem which is shown in Fig-9 below. 
 

Fig-9: Residual test for correlogram 
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Source-Computed by author 
 
VAR residual serial correlation LM test suggests that it has serial correlation which is shown in the Table-6. 
 
Table-6.VAR serial correlation LM test 
 
Lag 1 2 3 4 5 6 7 8 9 10 11 12 
LM stat 21.09 12.37 12.64 12.32 16.74 17.94 11.55 17.76 24.44 5.90 6.25 31.72 
Prob 0.17 0.71 0.69 0.72 0.40 0.32 0.77 0.33 0.08 0.98 0.98 0.01 
 
Source-Computed by author 
 
        Doornik-Hansen VAR residual normality test showed that the residuals are not multivariate normal because Chi-square 
distribution of skewness and kurtosis components are not significant.In Table-7 , this is given. 
 

Table-7:Normality test 
 

Component Skewness Chi-sq df Prob. 
1  0.160140  0.315740 1  0.5742 
2  0.271047  0.889638 1  0.3456 
3  0.439009  2.244647 1  0.1341 
4  0.539668  3.292022 1  0.0696 
joint   6.742047 4  0.1502 
Component Kurtosis Chi-sq df Prob. 
1  5.112755  14.64254 1  0.0001 
2  3.116093  0.341283 1  0.5591 
3  3.763536  1.618767 1  0.2033 
4  4.161352  2.398429 1  0.1215 
Component Jarque-Bera Df Prob.  
1  14.95828 2  0.0006  
2  1.230921 2  0.5404  
3  3.863414 2  0.1449  
4  5.690451 2  0.0581  
Joint  25.74306 8  0.0012  

Source-Computed by author 
Since most of the impulse response functions approach away from zero then the VAR is not stable. 
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Fig-10:Impulse Response Functions 
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Source-Computed by author 
 
The estimates of the VECM are given below. 
∆X1t= -0.5246-0.486∆X1t-1-0.785∆X2t-1-0.3328∆X3t-1+0.0581∆Yt-1+0.7708EC1 
        (-2.329)*       (-0.3356)      (-0.549)  (-0.259)         (1.17)             (2.76)* 
  R2=0.178   , F=2.38   ,AIC=3.169  ,SC=3.827 
 ∆X2t=0.2437+0.689∆X1t-1+0.8069∆X2t-1+0.4179∆X3t-1-0.0234∆Yt-1-0.1058EC2 
           (1.94)     (0.852)        (1.01)             (0.583)            (-0.848)        (-0.681) 
   R2=0.062  ,F=0.727   , AIC=2.45  ,SC=2.658 
 ∆X3t=0.252-0.542∆X1t-1-0.281∆X2t-1-0.3603∆X3t-1-0.0465∆Yt-1-0.810EC3 
         (1.451)      (-0.483)  (-0.254)      (-0.362)        (-1.214)       (-3.75)* 
   R2=0.267  , F=1.09    , AIC=3.10  ,SC=3.13 
∆Yt=0.444+1.211∆X1t-1-0.460∆X2t-1+1.407∆X3t-1+0.134∆Yt-1+4.931EC4 
       (0.696)     (0.295)    (-0.1136)     (0.386)          (0.959)        (6.24)* 
  R2=0.61  ,  F=17.36*  , AIC=5.70  , SC=5.90 
 
        The VECM states that the errors have been correcting speedily which are significant except EC2 and the first difference variables 
are not related significantly with previous periods.  
        The residuals of VECM has three unit roots and other roots are less than one and all lie in the unit circle which state that the 
VECM is stable. It is shown in the Table-8. 
 

Table-8:Value of roots 
 
     Root Modulus   
 1.000000  1.000000   
 1.000000  1.000000   
 1.000000  1.000000   
-0.082326 - 0.418084i  0.426112   
-0.082326 + 0.418084i  0.426112   
 0.360754  0.360754   
-0.176347 - 0.023885i  0.177957   
-0.176347 + 0.023885i  0.177957   
    
Source-Computed by author 
The unit root circle is shown in Fig-11 where all roots lie inside the circle which proves stability. 
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Fig-11:Unit root circle 
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Source-Computed by author. 
Residual test for correlogram of VECM showed autocorrelation problem which is found from the Fig-12. 
 

Fig-12:Correlogram 
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Source-Computed by author 
 
Doornik-Hansen VEC residual normality test confirm that Chi-square distribution of components of skewness and kurtosis are not 
significant although Chi-square distribution of first and third component of Jarque-Bera are significant.It signify that residuals are not 
multivariate normal which is shown in Table-9. 
 

Table-9:Doornik-Hansen Normality test 
 

Component Skewness Chi-sq Df Prob. 
1  0.049859  0.030435 1  0.8615 
2  0.110068  0.147813 1  0.7006 
3  0.781692  6.254873 1  0.0124 
4  0.460347  2.420372 1  0.1198 
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   8.853494 4  0.0649 
Component Kurtosis Chi-sq Df Prob. 
1  4.543969  10.00600 1  0.0016 
2  2.943809  0.269511 1  0.6037 
3  4.401776  0.561409 1  0.4537 
4  3.971826  2.399823 1  0.1213 
joint   13.23674 4  0.0102 
Component Jarque-Bera Df Prob.  
1  10.03643 2  0.0066  
2  0.417325 2  0.8117  
3  6.816282 2  0.0331  
4  4.820195 2  0.0898  
Joint  22.09023 8  0.0048  

 
Source-Computed by author 
        Some of all the impulse response functions are not converging towards zero which implies that the VEC model is not converging. 
It is visible in Fig-13. 
 

Fig-13: IRF of VECM 
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Source-Computed by author. 
 

V. POLICY IMPLICATIONS 
        More investment ,credits, irrigation facility, infrastructure, 
floriculture, fishery, forestry are needed to increase agriculture 
productivity so as to catapult employment rate and share in GDP 
of the agricultural sector that can be helpful for convergence. It is 
required to increase industrial share in GDP, convergence of 
industrial expansion in states and increase in growth rates are 
urgent which need new industrial policy. The acceleration of 
service sector due to globalization and liberalization is leading 
GDP growth in India although it is uneven in the states that 
should be included in the inclusive growth process. For 
significant cointegration in the sectoral shares the importance of 
agriculture and technological shift of industry are to be 
emphasized in the planning framework.   
 

VI. CONCLUSION 
        The paper concludes that India’s agricultural share in GDP 
has been steadily declining at the rate of 1.69% per year , the 
industrial share in GDP in India has been catapulting at the rate 
of 0.93% per year and the service sector share in GDP in India 
has been increasing at the rate of 0.747% per year from 1950-51 
to 2013-14 which are statistically significant. The sectoral shares 
have weak cointegration but the shares showed the bidirectional 
causality. The VAR model is stable showing significant relation 
with previous period but impulse response functions are 
diverging and the residuals are not normal which was tested by 
Doornik-Hansen normality test.VECM showed that errors have 
been correcting speedily and the model is stable since AR 
polynomial roots lie inside the unit root circle. The sectoral 
shares and growth rate have significant Beta convergence but 
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insignificant  sigma convergence in India during 1950-51-2013-
14 which are not suited for sustainable development in India.  
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   Causes of Tyre failure on Road Traffic Accident; A case 
study of Takoradi Township 

Isaac Edunyah 
 

Mechanical Engineering Department., Takoradi Polytechnic.P.O.Box.256.Takoradi.Ghana 
 
Abstract- Tyres are one of the active safety components on 
vehicles and also considered an important component in the 
legislative instrument in Ghana. As far as safety is concern, 
several studies have found out that tyre failure has impact on 
road traffic accident. This research looked into causes and effect 
of tyre failure on road traffic accidents on commercial vehicles in 
the Takoradi Township in the western region of Ghana as a case 
study. Survey research method was used in collecting data. Four 
hundred and fifty (450) questionnaires were personally 
administered to commercial drivers in the study area.  The study 
found out that there were four major causes of tyre failure:  over-
inflation, under-inflation, wear and overloading of vehicles. The 
result further shows that tyres fail on the road, because more than 
89 percent of drivers in the metropolis are not familiar with tyre 
information and most especially legal requirement on the 
minimum tyre tread depth in millimetres as enshrined in the 
legislative instrument in Ghana. It is recommended that the 
National Road Safety Commission intensify its campaign on the 
need for all commercial drivers to understand the importance of 
knowing and adhering to the Legislative instrument on tyres and 
how it can reduce Road Traffic Accidents, in order to achieve the 
Vision 2020 which aims to reduce road traffic accident by half 
by the year 2020. 
 
Index Terms- Tyre failure, under inflation, over inflation, over 
loading, wear, vehicle accident 
 

I. INTRODUCTION 
oad crashes is an issue of global concern, the cost of road 
traffic accidents cannot be overestimated. Oduro (2012) 

stated that, the estimated costs as a percentage of the Gross 
Domestic Product (GDP) is about 0.8% in Ethiopia and 1% in 
South Africa, 2.3% in Zambia, 2.7% in Botswana, 5% in Kenya 
and 1.5 in Ghana.  In Ghana, this is translates to US$ 418million 
on the management of the consequence of road traffic accident 
(NRSC, report 2010). This is exclusive of the pain, suffering and 
grief of the loss of bread winners and loved ones, and loss of 
scarce human resources. Road traffic accident is a public health 
concern which has to be addressed by concerted effort by all 
stakeholders. National accident data from the Road Safety 
Commission, (2013-2014 report) revealed that road traffic 
accidents had seen a minor decline as compared with the 
previous year, (2012-2013). 
      Road traffic accident is a global tragedy; they are major 
public health concern because of the high number of victims 
involved. Increase in road traffic accidents is closely linked with 
the growth of the population, economic development, 

industrialisation and motorisation experienced by countries. A 
study conducted by Oduro (2012) indicate that Ghana in recent 
years has seen a dramatic increase in vehicular growth. The total 
vehicle population has increased more than 12% from 1.03 to 1.2 
million between 2009 - 2010. A rough estimate of the service 
level in Ghana by the national Road Safety Commission (NRSC, 
report, 2013) indicates that about 22 million passengers and 
about 122million tons of freight is moved per annum by road. 
Road transport passenger services are predominantly provided by 
commercial transport services. By their sheer numbers, 
commercial road transport operations are involved in multiple 
vehicle accidents, which cause high rates of deaths and injuries 
to other road users. World Health Organisation report indicate 
that in general, about 1.3 million people die due to road accidents 
each year worldwide. The World Health Organisation (WHO) 
and the World Bank estimates that this number could rise by 
67% until the year 2020 if nothing is done to minimise this 
effect. The international feature (IFs) forecasting model also 
anticipates that global traffic deaths will surpass 3 million per 
year by 2050 if nothing is done about it. United Nations 
Economic Commission for Africa (Report, 2014) also estimates 
that Africa accounts for 9% of world total road accident death. 
Dysfunctional tyres are seen as one of the major factors 
contributing to such road traffic death in Ghana according to the 
National Road Safety (report, 2013)  
 
1.1 The pneumatic tyre  
      Tyres are made to grip the road surface when the vehicle is 
being steered, accelerated, and braked and or negotiating a 
corner, and so the ability to control the tyre in relation to its 
ground interaction is of fundamental importance to every vehicle 
(Heinz,2002).The pneumatic tyre serves two important purpose 
on all vehicles; it provides the vehicle with a frictional contact 
surface upon the road, and minimises the transmission of the 
road vehicle shocks associated with travelling over rough road 
surfaces. Generally, motor vehicle tyres are supplied as either 
tubed or tubeless (Read, 2000). A tubed tyre has an inner tube 
fitted inside the casing whilst tubeless tyres do not have an inner 
tube but relies on the bead of the tyre providing an air-tight seal 
when it is inflated against the rim of the wheel.  
      Depending upon the method of construction, a tyre can be 
categorised as either a cross-ply or a radial-ply. (Read, 2000) 
stated that because the ply of a cross-ply tyre can stretch while 
being pulled in different direction, it makes this tyre strong and 
also gives good load-carrying characteristics. However, the 
sidewalls of this tyre turns out to be stiff which limits the ability 
of this tyre to maintain full tread contact with the road surface 
especially when cornering. In contrast the radial tyre has a 
flexible sidewall which enables the tread pattern of the tyre to 

R 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      31 
ISSN 2250-3153   

www.ijsrp.org 

remain in contact with the road surface particularly when 
cornering, giving it better grip on the road than the cross-ply tyre.  
In all circumstances, correct tyre inflation is essential for 
optimum performance. Correct tyre inflation ensures that the tyre 
has the maximum amount of tread contact with the road 
(Reithmaire and  Salzinger 2003).  
      There are several factors that influence the ability of the tyre 
to grip the road when being braked, accelerated or steered, 
leading to tyre failure and resulting in road traffic accident. 
These may include, the speed of the vehicle, the amount of tyre 
wear, the nature of the road surface and the degree of surface 
wetness. Research conducted by (Reithmaire and Salzinger, 
2003) in Germany indicate that a tyre of a tread depth below 
3mm will lose about 50% of its available friction as compared to 
a brand new tyre.  
      Generally as the speed of the vehicle increased the time 
permitted for the tread to ground retardation is reduced so that 
the co-efficient of grip declines. As the depth of the tread is 
reduced, the ability for the tread to drain off water is reduced; 
therefore with increased vehicle speed inadequate drainage will 
reduce the grip of the tyre, resulting in a highly dangerous fault 
known as aqua-planning. Aqua-planning is a fault in which the 
tyre tread fails to clear the water on the road surface as the tyre 
contacts the ground Mudd (2009). Tyre failure may result in 
many types of crashes, often in indirect ways. Failure of the tyre 
can potentially result in reduced vehicle handling, increased 
braking distance and increased likelihood of blowout resulting in 
Road traffic accidents. 
      A study conducted by (Reithmaire and Salzinger 2003) 
indicated that between 3% to 7% of road fatalities are as a result 
of tyre failure. Similar research conducted by the National Road 
Safety Commission in Ghana also found out that 15.2 percent of 
all fatal accidents in the country were as a result of tyre failure 
(NRSC, Report, 2013). Tyres are the vehicle’s only point of 
contact with the road and therefore the condition of a vehicle’s 
tyre is an important safety factor. The shock absorbing qualities 
of a tyre is derived from its deflection under load. Mudd (1991) 
stated that the greater the deflection of the tyre the more 
comfortable its ride. The rated load per wheel supported by a 
correctly inflated tyre varies from about 35 to 50 times the 
weight of the tyre; this is dependent on the type of vehicle and 
the construction of the tyre. Several research indicate that there 

are many causes of tyre failure leading to road traffic accidents. 
This research seeks to find the major causes and effects of tyre 
failure, using commercial drivers within the   Secondi Takoradi 
Metropolis in Ghana’s western region as a case study. 
 

II. RESEARCH METHOD 
      Survey research method (questionnaire) was used for data 
collection. (Floyd and Fowler, 2002) stated that survey research 
method has the ability to produce statistics, that is quantitative or 
numerical descriptive methods about some aspects of the study 
population. Generally, survey research methods also allows the 
researcher to collect data from a fraction of the population. That 
is, a sample, rather than from every member of the population. 
The study was to find out causes and effects of tyre failure on 
road traffic accidents. Five hundred (500) questionnaires with 
open ended items divided into about six sections were personally 
administered to drivers in the Sekondi-Takoradi Township, but 
only four hundred and fifty (450) drivers responded to the 
questionnaire, representing 90 percent of the respondents. 
Section one sought to find out how many years the drivers had 
been driving. Section two wanted to find out what the drivers 
think as to which of the tyre problem areas could lead to 
accidents in other of importance. Section three sought to find out 
from the drivers how many times in a month they checked their 
vehicle tyre pressures. Section four also wanted to find out if the 
drivers agree that tyre failure could lead to road traffic accidents. 
Section five enquired if the drivers in the Metropolis knew the 
minimum legal limit in millimetres that the tyre should be 
discarded and not be used in the country. The last section, section 
six, wanted to know if the drivers are aware that all tyres have an 
expiry date and if they knew where the expiry date on the tyre 
could be located. 
 

III. RESULTS  
Age of drivers  
      Four hundred and fifty (450) drivers responded to the 
questionnaire. Figure 1 shows distribution of the age of the 
drivers who responded to the questionnaires. 
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Figure 1. Age distribution of drivers 

 
 
Driving Experience  
        Section one of the questionnaire wanted to find out how 
many years drivers had been driving after acquiring their driving 

license. Figure two shows the distribution of the years of driving 
experience of the drivers. 
 
                           

 

 
Figure 2. Distribution of driving experience in years 

 
Tyre thread depth  
         Respondents were asked about the minimum legal tyre 
thread limit in millimetres for which a tyre should be discarded 

and could not be used in the country. Figure 3 depicts the 
responses from the respondents. 
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Figure 3. Tyre thread depth in mm. 

 
Problems that could lead to tyre failure 

         Respondents were asked to select in the order of 
importance the problems that could result in tyre failure. Figure 4 
shows the responses from respondents. 
  

 
Figure 4. Problems that can lead to tyre failure 

 
Tyre expiry date 

         Respondents were asked whether they knew all tyres have 
an expiry dates. Figure five depicts respondents’ opinion. 
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Figure 5. Expiring date on tyres 

 
Location of tyre expiry dates.  
         Respondents were asked to locate on the tyre where the 
expiring date could be found. Figure 6 shows the result. 

 
 

 

 
 

Figure 6.Where tyre expiry dates can be located 
 

IV. DISCUSSIONS 
         Tyre information has a tremendous effect on road traffic 
accidents. This research looked into the causes and effects of tyre 
failure on road traffic accidents and found out that 89 percent of 
the drivers surveyed were not familiar with tyre information as 
provided in the laws of Ghana. 
         Sixty (60) percent of the respondents were not aware that a 
tyre with a thread depth of less than 1.6 millimetre should be 
discarded and not to be used in the country. Ghana’s Legislative 
Instrument, (LI- 2180) Section 62, subsection 1(d) States that, 
unless the Licensing Authority permits in writing, the importer of 
a motor vehicle or trailer shall ensure that; the minimum tread 

depth for a tyre is not less than 1.6 millimetres for all categories 
of vehicles.  
         The use of tyres with thread depths of less than 1.6 
millimetre is thus unlawful and could lead to failure in an 
emergency situation. Majority of the respondents (88%)  in the 
Metropolis were aware that tyres have expiring dates, but 90 
percent of them do not know where the expiry date of a tyre 
could be located, meaning they could not determine if the tyre 
they were using had expired or not. This confirms the result of a 
research done by  Ghana’s National Road Safety Commission 
(NRSC, Report, 2013) which found out that more than 50 percent 
of the drivers in the country were not familiar with tyre 
information available to consumers on the sidewall of a tyre. The 
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lack of knowledge on vehicle tyre expiry dates could lead to fatal 
road traffic accident as a result of tyre failure.  
         One hundred and fifty six (156) of the respondents, 
representing 35 percent believed that tyre failure was as a result 
of worn tyres. (Fig. 4) 150 of the respondents representing 33 
percent attributed tyre failure to under-inflation; another 99 of 
the respondents representing 22 percent also believed that tyre 
failure is as a result of over inflation; 45 respondents also 
representing 10 percent believed that tyre failure is as a result of 
over-loading of the vehicles.  
         These responses from the drivers in the Takoradi 
Metropolis in Ghana confirm that majority of drivers appear to 
know the impact of tyre failure but are indifferent when it comes 
to taking action to forestall its occurrence and  its effect on road 
traffic accidents. 
 

V. CONCLUSIONS 
         This research looked into the causes and effects of tyre 
failure on road traffic accidents, using Takoradi Metropolis as a 
case study and found out that commercial drivers are aware that 
there are four major causes of tyre failures which include, over 
inflation, under inflation, overloading and excessive tyre wear. 
These failures are as a result of human error on the part of drivers 
who though know of the existence of the problems but fails to 
seek knowledge on tyre information. This research confirms a 
research undertaken by Wheat (2005) which stated that 93 
percent of all road traffic accidents are as a result of human error.  
 Most drivers (90 percent)   in the Metropolis are not familiar 
with tyre information which are inscribed on the sidewalls of the 
tyres. Also, many drivers ( 60 percent) did not even know that 
tyres which have a thread depth of less than 1.6 millimetres 
should be discarded and not used according to Ghana’s laws (LI 
2180). Accordingly, when tread depths are below 1.6millimeters 
road traffic accidents rate are trebled and even increases seven- 
fold when the tread depths go below 0.5mm.(Bullas, 2004).Tread 
depths below 0.5millmeters could also result in a fault known as 
aquaplaning, a situation where the tyre fails to clear the water on 
the road when the tyre contacts the ground. Mudd (2009). 
   

VI. RECOMMENDATIONS 
• This research recommends that tyre information should 

form part of all DVLA driver training examination 

questions so that drivers’ knowledge on tyre 
information could be ascertained; 

• the  National Road Safety Commission and the DVLA  
should put policies in place to ensure that all vehicle 
users comply with the National standards on tyre tread 
depths of 1.6mm;  

• The Ghana police service should ensure that the 
standards on tyre tread depths are complied with; 

• The NRSC should intensify its campaign on the 
importance of tyre information to all vehicle users in the 
Takoradi metropolis where this research covered. 

 
• Law enforcement on tyre tread depth needs to be 

strengthened to ensure compliance with international 
best practice.  
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Abstract- Background: Plasmodium falciparum, the causative 
agent of the deadliest form of malaria, human immunodeficiency 
virus types-1&2 (HIV-1&2) are among the most important 
agents causing health problems worldwide while hepatitis B 
virus (HBV) is one of the most important infectious agents 
causing acute and chronic morbidity worldwide.  Objective: 
Studies on the infections of malaria, human immunodeficiency 
virus and hepatitis B virus among Secondary School Students in 
Enugu West was investigated. Materials and Methods: A total 
of 1500 blood specimens were collected and assayed for 
Hepatitis B (HBsAg) by commercial enzyme-linked 
immunosorbent assay kits, the Nigerian National HIV testing 
algorithm recommended by WHO for resource – poor countries 
was used for HIV and malaria using CareStart malaria HRP2 and 
Giemsa staining of thick blood film. Result: Out of the 518 
males screened, 22(4.3%) were positive to malaria parasite, 
14(2.7%) to Hepatitis B Virus (HBV) and 0(0) to HIV. In 
females, 3(0.3%) were positive to HIV, 41(4.2%) to MP and 
22(2.2%) to HBV out of the 982 females screened. The age 
group of 21-25 years was more prevalent to the infections of 
HIV+, MP+, and HBV+ than any other age group. In males, 
4(12.1%) were positive to MP and 2(6.1%) to HBV, while in 
females, 3(9.1%) were positive to HIV, 2(6.1%) to MP and 
1(3.0%) to HBV. Agwu LGA 3(1.0%) were positive to HIV and 
none 0(0.0) to Aninri, Ezeagu, Ojiriver and Udi. In Ezeagu and 
Ojiriver LGA 15(5.0%) subjects were positive to MP 
respectively, this was followed by Agwu and Udi LGA 12(4.0%) 
and the least was Aninri in which 9(3.0%) were positive to MP. 
HBV was more in Agwu, Ezeagu and Ojiriver, 9(3.0%) 
respectively. The values among the age group was significantly 
different at p<0.05. Conclusion/Recommendation: It is 
important to note that while these rates may be suggesting low 
endemicity, there is need to appreciate their public health 
implication considering the high rate of urbanization that the 
state is currently experiencing. This calls for public health 
alertness, proper sexual awareness and sex education among our 
Secondary Schools. 
 
Index Terms- Malaria, Human Immunodeficiency Virus, 
Hepatitis B Virus and Students 
 
 

I. INTRODUCTION 
lasmodium falciparum, the causative agent of the deadliest 
form of malaria, and human immunodeficiency virus types-

1&2 (HIV-1&2) are among the most important agents causing 
health problems worldwide while Hepatitis implies injury to the 
liver characterized by presence of inflammatory cell in the liver 
tissue. It can be both acute and chronic. Hepatitis B Virus (HBV) 
is one of the most important infectious agents causing acute and 
chronic morbidity worldwide (Ekeleme et al., 2014). 
         Malaria, HIV/AIDS and Hepatitis B Virus (HBV) are 
among the most devastating diseases in many low-income 
countries, particularly in sub-Saharan Africa (Lundqvist et al., 
2010).   
         In Nigeria, malaria is one of the most health problems top 
ranking in the list of common infectious diseases and three 
quarter of the total land mass of the country is regarded as 
malarious and about 68% of the total population is at risk of 
malaria infection (Omalu et al., 2012). Nowadays, malaria, HIV 
and HBV are the three most important infectious diseases and 
have similar global distributions, with the majority of those 
infected individuals living in poor countries like sub-Saharan 
Africa, the Indian subcontinent, and Southeast Asia (Omalu et 
al., 2012).  
         Malaria infection is initiated by the transmission of 5-50 
sporozoites to the host by the bite of an infected female 
Anopheles mosquitoes. Some sporozite will enter the blood 
stream, reaching the liver. They will invade and then multiply 
within hepatocytes. Upon maturity, merozites are released back 
into the bloodstream and invade red blood cell (RBC). After 
multiplication, new merozites will be formed and will reinvade 
red blood cell. During the cycle, sexual forms of the parasite are 
generated and consequently taken up by mosquitoes during 
feeding. This sexual form will mate and carry on further parasite 
development in the mosquito mid gut forming new sporozites. 
The pre-erythrocytic stage of infection which lasts between 5 and 
14 days, depending on the human Plasmodium species is 
asymptomatic. The blood stages which are associated with 
clinical disease can last up to a year with P. falciparum infection 
and close 50 years with P. malariae, if not treated. A malarial 
attack is characterized by recurrent peak of fever during the acute 
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phase and can be associated with diverse range of syndrome, 
including severe malaria anemia, metabolic acidosis and shock 
syndrome (Hochman and Kami, 2009). It has been proposed that 
these syndrome result from differential parasite specificity (for 
example organ-specific sequestration) of parasite, Infected Red 
Blood Cell (iRBC), parasite toxins and the host immune 
response, (including cytokine and chemokine production and 
recruitment and sequestration of inflammatory cells to target 
organs) (Dondorp et al., 1999). 
         Pattern of malarial disease vary widely and partly depend 
on the endemicity of the parasite within the geographical setting. 
Where individuals have constant and repeated exposures to 
infection, natural immunity develops slowly. This immunity is 
first efficient only against clinical malaria but immunity 
strengthens progressively, leading to reduced blood stage parasite 
growth. However, even long term immunity can never 
completely counter either re-infection or low (subclinical) 
parasitaemia. This suggests that the pre-erythrocytic stage of the 
infection does not induce efficient natural immune responses 
(Hochman and Kami, 2009). 
         Although the mechanism of how natural immunity 
develops in malaria are not completely understood, recent studies 
suggest that the control and inhibition of the development of 
malaria parasite in the blood requires the activation of an innate 
pathway followed by adequate T and B cell responses. Innate 
mechanism of immunity involves dendritic and NK cell 
activation, pro-inflammatory cytokine  release and the production 
of counter regulatory cytokine that can influence the first phase 
of blood development (Abebe et al., 2013). 
         HIV infects and depletes CD4+ T lymphocytes, putting 
patients at risk of opportunistic infections and malignancy, the 
major causes of death due to HIV and AIDS. However, it also 
has effects on the systemic inflammatory response, causing 
activation and/or apoptosis in a variety of immune cells as well 
as elevated levels of proinflammatory cytokines and chemokines 
in plasma and lymph nodes. This immune activation, rather than 
being a reflection of antiviral immunity, is associated with HIV-1 
disease progression (Hochman and Kami, 2009). It is also a 
potential means by which HIV affects disease course and 
outcome in other infections, such as malaria. 

         Hepatitis implies injury to the liver characterized by 
presence of inflammatory cell in the liver tissue. It can be both 
acute and chronic. It is acute if it lasts less than 6 months and 
chronic when it persists longer. It runs subclinical cases when the 
affected person may not feel ill. The patient becomes unwell and 
symptomatic when the disease impairs liver functions including 
secreting of harmful substances, regulation of blood composition 
and production of bile to help digestion (Riders and Beckingham, 
2001). Currently, eleven virus are recognized as causing 
Hepatitis. Two are herpes viruses and nine are Hepato-tropic 
viruses that specifically target liver hepatocytes. Of the nine 
human hepato tropic viruses only five are well characterized. 
Hepatitis G and Transfusion Transmitted viruses (TTV) are more 
recently discovered viruses. Hepatitis A and E are transmitted by 
oral contamination. The other major types include hepatitis B. 
Hepatitis C and hepatitis D (Etusim et al., 2013). Hepatitis B 
virus infects the liver of hominoids including human and causes 
an inflammation called Hepatitis. It is a DNA virus and of many 
unrelated virus that cause viral Hepatitis (Etusim et al., 2013). 
This work is  aimed at studying the infections of Malaria, Human 
Immunodeficiency Virus and Hepatitis B Virus among 
Secondary School Students in Enugu west. 
 

II. MATERIALS AND METHODS 
Study Area  
         This study was carried out at the General Hospitals in 
Enugu West. Enugu West district: The constituency is made up 
of five Local Government Areas namely, Aninri, Awgu, Ezeagu, 
Oji-River, and Udi Local Government Area.  Aninri Local 
Government Area has an area of 364 km² and a population of 
133,723. Awgu Local Government Area has a population of 
390,68. Ezeagu Local Government Area has an area of 633 km² 
and a population of 169,718. Oji River Local Government Area 
has an area of 403 km² and a population of 126,587. Udi Local 
Government Area has an area of 897 km² and a population of 
234,002.  
 

 
Map of Enugu State showing the Local Government Areas 
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Ethical Clearance 
         Prior to the commencement of the study, ethical clearance 
was sought by writing from the Chief Medical Director (CMD) 
of General Hospitals in Enugu West. This was done in writing 
explaining the purpose of the study and seeking for permission to 
use the health facilities as well as the co-operation of their staff. 
On receiving approval, officers in charge of the Laboratory 
section were also consulted. The following General Hospitals 
was used (Aninri, Awgu, Ezeagu, Oji-River, and Udi). 
Subjects  
         The population of Enugu West is predominantly traders 
while some are public servant, artisans, farmers, and students.  
Students between 11-15, 16-20 and 21-25 years of age were 
given special considerations. 
Sample Size  
         An estimated 1500 subjects formed the population size in 
which 300 subjects were collected from each of the five Local 
Governments,100 subjects from each of the three Secondary 
Schools from each LGA.  The following Schools were sampled: 
In Awgu LGA, Boys Secondary School, Mgbowo; Alpha 
Secondary School, Awgu; Girls Secondary School, Mmaku. 
Aninri LGA, Community Secondary School Oduma; Community 
Secondary School, Mpu; Comprehensive Secondary School. 
Ezeagu LGA, Community Secondary School Akama Oghe; 
Community Secondary School, Owa; Comprehensive Secondary 
School, Iwollo. Oji-River LGA, Model Secondary School Inyi; 
Urban  Secondary School Oji river; Anglican Grammer School, 
Achi. Udi LGA, Paul Secondary School Eke; Community 
Secondary School Ngwo; Community Secondary School, 
Amaokwe, Udi. 
Collection of Specimens  
         The method of specimen collection employed was 
venopuncture technique as described by Cheesbrough (2006). A 
tube tourniquet was used to tie  the upper arm of the patient to 
enable the veins to be bulge. The skin was cleaned with ethanol 
and allowed to dry. New sterile syringe and needle was used to 
puncture the vein and the plunger was gently withdrawn. Ten 
milliliters of venous blood was collected. The blood specimens 
were used for  

1. HIV screening based on Nigerian National HIV testing 
algorithm 

2. Malaria screening using test kit and staining method 
3. Hepatitis B virus screening using test kit  

 
Experiment 1: Prevalence of HIV among the subjects.  
         Procedure: The Nigerian National HIV testing algorithm 
recommended by WHO for resource – poor countries was used. 
It is a serial testing using 3 rapid test kits (RTKs) namely  
Determine, (Inverness, Japan), UniGold (Trinity, Ireland) and 
StatPak (Chembo diagnostic system). 
         General Principle of RTK: It is an 
immunochromatographic test for the qualitative detection of 
antibodies to HIV – 1 and HIV – 2. Specimen is added to the 
specimen pad. As the specimen migrates through the conjugate 
pad, it reconstitute and mixes with selenium colloid-antigen 
conjugate. This mixture continues to migrate through the solid 
phase to the immobilized recombinant antigens and synthetic 
peptides at the patient’s window site. If antibodies to HIV – 1 
and/or HIV – 2 are present in the specimen, the antibodies bind 

to the antigen – selenium colloid and to the antigen at the 
patient’s window, forming a red line at the patient’s window site. 
If antibodies to HIV – 1 and/or HIV – 2 are absent, the antigen – 
selenium colloid flows past the patient’s window and no red line 
is formed at the patient’s window site. To ensure validity, a 
procedural colour bar is incorporated in the assay device.  
         Expected Result: Two red bars in both the patient’s 
window and control indicated a positive result. One red bar in the 
control window and no red bar in the patients represent a 
negative result. An invalid test occurs when a red bar develops at 
the patient window only and none at the control window.  
 
Experiment 2: Prevalence of HBV among the subjects 
         Procedure: The blood that was collected was  placed in a 
test tube and allowed to coagulate to obtain serum. The test card 
was placed on a smooth, horizontal clean surface with sticky 
parts removed to expose the sticky part. The test strip was dipped 
into the serum for 10 seconds without exceeding the maximum 
line on the test strip, then they were then read after 15minutes.  
         Expected Result: Two red bars in both the patient’s region 
and control region indicate a positive result. One red bar in the 
control region and no red bar in the patient’s region represent a 
negative result. When only one line appears on the control(c) 
region only, or one line appears on the test region and non on the 
control region(c) and also when no line appear on the test (T) and 
control(c), the result is said to be invalid. 
 
Experiment 3: To study the distribution of malaria among 
the subjects using CareStart malaria HRP2 
         Whole blood was used for the diagnosis of malaria using 
parallel Malaria Plasmodium falciparum Rapid Test Device 
(manufactured by Global device, USA and INDR Diagnostica, 
USA). The malaria P.f. Rapid Test Device (Whole Blood) is a 
qualitative, membrane based immunoassay for the detection of 
P.f antigen in whole blood. 
         Principle: The principle is based on a rapid 
chromatographic immunoassay for the qualitative detection of 
circulating P. falciparum antigen in the whole blood. This 
method utilizes Gold conjugate to selectively detect Plasmodium 
antigen. 
         Procedure: The procedure was as described by the 
manufacturer. About 5µl of whole blood was added into sample 
well by using a pipette and 2 drops of assay buffer were added 
into assay buffer well. The result was read within 20 minutes. 
         Expected Result: The presence of two pink lines at the 
region of the control and test sample signified presence of P. 
falciparum malaria infection while the presence of only one pink 
line in the control region signified absence of P. falciparum. The 
test device has inherent quality control that validates the result. 
 
Experiment 4: To study the distribution of malaria among 
the subjects using Giemsa staining of  thick blood film 
         The method described by Etusim et al. (2013) and Onuigbo 
et al. (2015) were used. A thick blood film was made on a grease 
free slide. Giemsa stain was poured on the film and allowed to 
stay for 30 minutes on the staining rack; the stain was then 
washed off with running water. Finally, a drop of oil immersion 
was dropped on the stain and viewed through the objective lens 
(x100), when the slide had dried. 
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III. STATISTICAL ANALYSES 
         Data generated from this study was analyzed using IBM 
SPSS version 10.0 statistical software. The degree of correlation 
between variables was evaluated by using the Spearman 
correlation analysis method. For all the statistical tests, a two-
tailed p-value < 0.05 was considered statistically significant. 
 

IV. RESULTS 
         A total of 1500 blood specimens were collected from 
Secondary School Students in Enugu West and screened for 
Infections of Hepatitis B Virus (HBV), Malaria parasite (MP) 
and Human Immunodeficiency Virus (HIV). The result revealed 
that a total of 102 (6.8%) students were positive to all the 
infections, while malaria parasite was the most prevalent in the 
study population 63(4.2%), followed by hepatitis B virus 
36(2.4%) and the least infection was HIV 3(0.2%), when 
compared, it was statistically significant at p>0.05 (Table 1).  
         The age and gender distribution of MP+, HIV+ and HBV+ 
among the study population revealed that the age group of 21-25 
years was the most prevalent to the infections (In males, 
4(12.1%) were positive to MP, 0(0.0%) to HIV and 2(6.1%) to 
HBV, while in females, 2(6.1%) to MP,  3(9.1%) were positive 
to HIV, and 1(3.0%) to HBV). The least was the age group of 11-
15 years, In males, 3(1.2%) to MP, 0(0.0%) to HIV and 3(1.2%) 
to HBV, while in females, 6(2.4%) to MP,  0(0.0%) to HIV and 
HBV, respectively. p<0.05 differed significantly when compared 
among the age groups and other values are found in table 2. 
         Distribution of malaria, HIV and HBV according to Local 
Government Area (LGA) in Enugu West Senatorial Zone 
revealed that Ezeagu and Oji-river LGA were the most infected 
to malaria at a prevalent rate of 15(5.0%),  respectively, this was 
followed by Agwu and Udi LGA, 12(4.0%) respectively  and the 
least  was Aninri LGA 9(3.0%), which differed significantly at P 
<0.05.  In Agwu LGA,  3(1.0%) was positive to HIV and none 
0(0.0%) to Aninri, Ezeagu, Ojiriver and Udi. In The distribution 
of HBV was most prevalent  in Agwu, Ezeagu and Ojiriver, 
9(3.0%) respectively, followed by Aninri  6(2.0%) and Udi 
3(1.0%). The comparison between the LGA  differed 
significantly at p<0.05 (Table 3). 
         The distribution of the infections according to Secondary 
Schools in Agwu LGA revealed that (B)  Alpha Secondary 
School, Agwu was the most infected to malaria 5(5.0%), 
followed by (C) Girls Secondary School, Mmaku 3(3.0%), in 
females respectively, while the least infected to malaria 2(2.0%) 
was (A) Boys Secondary School, Mgbowo.  HIV 2(2.0%), 
1(1.0%) and HBV 4(4.0%), 2(2.0%) was most prevalent in B and 
C, respectively and it differed significantly at p <0.05 (Table 4). 
         The distribution of the infections according to Secondary 
Schools in Aninri LGA revealed that (D) Community Secondary 
School, Oduma was the most infected to malaria, 2(2.0%) in 
males and females, respectively,  followed by (E) Community 
Secondary School, Mpu, 2(2.0%) to HBV in females while the 
least was (F) Comprehensive Secondary School, Ndeabor, 
1(1.0%) to malaria. it differed significantly at p<0.05 (Table 5). 
         The distribution of the infections according to Secondary 
Schools in Ezeagu LGA revealed that (I) Comprehensive 
Secondary School, Iwollo, Oduma was the most infected to 

malaria 5(5.0%) in females and 3(3.0%) in males, followed by 
(G) Community Secondary School, Akama Oghe, 3(3.0%) to 
HBV in females, and 2(2%)  to HBV in males while the least was 
(H) Community Secondary School, Owa, 1(1.0%) to malaria and 
0(0.0%) to HBV. at p <0.05, was considered statistically 
significant (Table 6). 
         The distribution of the infections according to Secondary 
Schools in Oji-river LGA revealed that (J) Model Secondary 
School Inyi and (K) Urban  Secondary School Oji river were the 
most infected to malaria 4(4.0%) and HBV 3(3.0%) in females, 
while the least was (L) Anglican Grammer School, Achi, 
0(0.0%) to HBV in males and females and was considered 
statistically significant at p <0.05 (Table 7). 
         The distribution of the infections according to Secondary 
Schools in Udi LGA revealed that (O) Community Secondary 
School, Amaokwe, Udi was the most infected to malaria 5(5.0%) 
in females and 3(3.0%) in males, followed by (M) St. Paul 
Secondary School Eke and (N) Community Secondary School 
Ngwo 2(2.0%) to malaria, respectively. At p<0.05, was 
considered statistically significant (Table 8). 
 

V. DISCUSSION AND CONCLUSION 
         Omalu et al. (2012) reported that malaria, HIV and HBV 
are the three most important infectious diseases and have similar 
global distributions, with the majority of those infected 
individuals lived in countries with constrained resources like sub-
Saharan Africa, the Indian subcontinent, and Southeast Asia. 
         Though malaria  and  HIV  are   known  to  be   the   most  
severe   of  all infections  in  Nigeria (Omalu et al., 2012). 
However, this study was done  to evaluate the concomitant 
infections of malaria, human immunodeficiency virus and 
hepatitis B virus among Secondary School Students particularly 
in the study area. In this study, the prevalence rate of single 
infection was found to be 4.2% for malaria, 0.2% for HIV and 
2.4% for HBV. It is important to note that while these rates may 
be suggesting low endemicity, there is need to appreciate their 
public health implication considering the high rate of 
urbanization that the state is currently experiencing. This calls for 
public health alertness and proper screening of blood donations 
for medical emergency purposes including child-cum-parental 
closeness. The prevalence rate of hepatitis B infection 14(2.7%) 
for males and 22(2.2%) for females among the subjects observed 
in this work contrasts with the results of Ejele et al. (2004), who 
recorded 4.9% prevalent rate in Port Harcourt while Siriena et al. 
(2002) recorded 10.3% in Jos.  
         The age and gender distribution of malaria, HIV+ and 
HBV+ among the study population revealed that the age group of 
21-25 years was the most prevalent to the infections (In males, 
4(12.1%) were positive to MP, 0(0.0%) to HIV and 2(6.1%) to 
HBV, while in females, 2(6.1%) to MP,  3(9.1%) were positive 
to HIV, and 1(3.0%) to HBV). The least was the age group of 11-
15 years, In males, 3(1.2%) to MP, 0(0.0%) to HIV and 3(1.2%) 
to HBV, while in females, 6(2.4%) to MP,  0(0.0%) to HIV and 
HBV, respectively. p<0.05 differed significantly when compared 
among the age groups, which is similar to the work Uko et al. 
(1998) in Calabar and Etusim et al. (2013).  This study is also in 
accordance with Omalu et al. (2012), who studied the 
seroprevalence of malaria and hepatitis B (HBsAg) with 
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associated risk factors among pregnant women attending 
antenatal clinic in General Hospital Minna, North-Central 
Nigeria and obtained similar results.  
         There were variations in the rate of infection of subjects 
according to age group revealed that malaria was found to be 
higher among the age group of 21-25 years (12.1% for males and 
6.1% for females), followed by 1.2%, 2.7% and 1.2%, 2.4% for 
age groups of 16-20yrs and 11-15yrs for males and females, 
respectively. The highest prevalence of malaria infection among 
the age group of 21-25yrs could be as a results of parental 
negligence to the children as they are now grown up or as 
reported by Omalu et al. (2012), who stated that in Nigeria, 
malaria is one of the most health problems top ranking in the list 
of common infectious. However, variations in the prevalent of 
HBV infection also existed among the males and females and 
various age group, 6.1% and 3.0%, 0.7% and 1.7% and 1.2% and 
0.0% for 21-25yrs, 16-20yrs and 11-15yrs, respectively. 
Surprisely, the prevalence of 9.1% HIV infection among females 
in the age group of 21-25yrs could be as a result of illicit sexual 
interactions, lack of proper sexual awareness and lack of sex 
education among our Secondary Schools. 
         Distribution of malaria, HIV and HBV according to Local 
Government Area (LGA) in Enugu West Senatorial Zone 
revealed that Ezeagu and Oji-river LGA were the most infected 
to malaria at a prevalent rate of 15(5.0%),  respectively, this was 
followed by Agwu and Udi LGA, 12(4.0%) respectively  and the 
least  was Aninri LGA 9(3.0%), which differed significantly at P 
<0.05.  In Agwu LGA,  3(1.0%) was positive to HIV and none 
0(0.0%) to Aninri, Ezeagu, Ojiriver and Udi. In The distribution 
of HBV was most prevalent  in Agwu, Ezeagu and Ojiriver, 
9(3.0%) respectively, followed by Aninri  6(2.0%) and Udi 
3(1.0%). The comparison between the LGA  differed 
significantly at P <0.05. Shankarkumar et al. (2011) stated, in 

areas of stable malaria, transmission is intense and continuous, 
although seasonal variations may occur. Immunity develops early 
in life, and young children and pregnant women are at greatest 
risk of morbidity and mortality from malaria. In these areas, 
HIV-related immunosuppression may increase rates of malaria 
infection and clinical malaria disease, but does not increase the 
rates of severe or complicated malaria as reported by 
Shankarkumar et al. (2011).  Relative risk for parasitemia and 
malarial fever increase with decreasing CD4 count and 
increasing viral load. These findings suggest that HIV infection 
not only may interfere with parasite control, but also, perhaps 
more important, may cause the loss of antitoxic immunity, which 
protects persons with parasitemia from clinical disease. In 
regions of unstable malaria, transmission is intermittent and less 
predictable, and epidemics may occur (Shankarkumar et al., 
2011).   
 

VI. CONCLUSION 
         The higher prevalence of malaria infection among the age 
group of 21-25yrs (12.1% for males and 6.1% for females) and 
the prevalence of 9.1% HIV infection among females in the age 
group of 21-25yrs,  could be as a results of parental negligence to 
the children as they are now grown up. The HIV infection could 
result from illicit sexual interactions, lack of proper sexual 
awareness and lack of sex education among our Secondary 
Schools. Therefore, an urgent need to institute public health 
measures that will reduce disease burdens and transmission 
among Secondary School students. This may include parental 
health talks, proper diagnosis, treatment and increased 
surveillance activities to protect the populations at risk.                        
                

 
Table 1: Gender distribution of the infections among the study population 

 
Gender Total No 

of subjects 
screened 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

Total no 
infected to all 
the infections 
(%) 

Males 518 22(4.3) 0(0) 14(2.7) 36(7.0) 

Females 982 41(4.2) 3(0.3) 22(2.2) 66(6.7) 
Total 1500 63(4.2) 3(0.2) 36(2.4) 102(6.8) 

 P <0.05, was considered statistically significant. 
 Key: MP = Malaria Parasite, HIV = Human Immunodeficiency Virus,  
 HBV = Hepatitis B Virus, + = Positive, - = Negative. 
 

Table 2: Age and Gender distribution of infections among the study population 
 

        MALES                                      FEMALES           
Age group 
(Yr) 

Total No of 
subjects 
screened 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

11-15 246 3(1.2) 0(0) 3(1.2) 6(2.4) 0(0) 0(0) 
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16-20 1221 15(1.2) 0(0) 9(0.7) 33(2.7) 0(0) 21(1.7) 

21-25 33 4(12.1) 0(0) 2(6.1) 2(6.1) 3(9.1) 1(3.0) 

Total 1500 22(1.5) 0(0) 14(0.9) 41(2.7) 3(0.2) 22(1.5) 

  P <0.05, was considered statistically significant Key: HBV = Hepatitis B Virus, HIV = Human Immunodeficiency   Virus, MP = 
Malaria Parasite, + = Positive. 
 

Table 3: Distribution of the infections according to LGA in Enugu West Senatorial Zone 
 

LGA Total no of 
subjects 
screened 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

Total no of 
subjects Positive 

Agwu 300 12(4.0) 3(1.0) 9(3.0) 24(8.0) 

Aninri 300 9(3.0) 0(0.0) 6(2.0) 15(5.0) 

Ezeagu 300 15(5.0) 0(0.0) 9(3.0) 24(8.0) 

Ojiriver 300 15(5.0) 0(0.0) 9(3.0) 24(8.0) 

Udi 300 12(4.0) 0(0.0) 3(1.0) 15(5.0) 

Total 1500 63(4.2) 3(0.2) 36(2.4) 102(6.8) 

P <0.05, was considered statistically significant. Key: HBV = Hepatitis B Virus, HIV = Human Immunodeficiency Virus, MP = 
Malaria Parasite, + = Positive, - = Negative. 

 
Table 4: Distribution of the infections according to Secondary Schools in Awgu LGA 

 
 Males Females  
Secondary 
Schools 

Total no of 
subjects 
screened 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

Total no of 
subjects 
positive 

A 100 2(2.0) 0(0.0) 1(1.0) ND ND ND 3(3.0) 

B 100 2(2.0) 0(0.0) 2(2.0) 5(5.0) 2(2.0) 4(4.0) 15(15.0) 

C 100 ND ND ND 3(3.0) 1(1.0) 2(2.0) 6(6.0) 

Total 300 4(1.3) 0(0.0) 3(1.0) 8(2.7) 3(1.0) 6(2.0) 24(8.0) 

P <0.05, was considered statistically significant. 
Key: A= Boys Secondary School, Mgbowo; B= Alpha Secondary School, Agwu; C= Girls Secondary School, Mmaku; HBV = 
Hepatitis B Virus, MP = Malaria Parasite, + = Positive ND= Not Determined. 
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Table 5: Distribution of the infections according to Secondary Schools in Aninri LGA 
 

 Males Females  
Secondary 
Schools 

Total no of 
subjects 
screened 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

Total no of 
subjects 
positive 

D 100 2(2.0) 0(0.0) 1(1.0) 2(2.0) 0(0.0) 1(1.0) 6(6.0) 

E 100 1(1.0) 0(0.0) 2(2.0) 2(2.0) 0(0.0) 2(2.0) 7(7.0) 

F 100 1(1.0) 0(0.0) 0(0.0) 1(1.0) 0(0.0) 0(0.0) 2(2.0) 

Total 300 4(1.3) 0(0.0) 3(1.0) 5(1.7) 0(0.0) 3(1.0) 15(5.0) 

 
P <0.05, was considered statistically significant. Key: D = Community Secondary School Oduma; E = Community Secondary School, 
Mpu; F = Comprehensive Secondary School, Ndeabor; HBV = Hepatitis B  Virus, MP = Malaria Parasite, + = Positive. 
 

Table 6: Distribution of the infections according to Secondary Schools in Ezeagu LGA 
 

 Males Females  
Secondary 
Schools 

Total no of 
subjects 
screened 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

Total no of 
subjects 
positive 

G 100 1(1.0) 0(0.0) 2(2.0) 3(3.0) 0(0.0) 3(3.0) 9(9.0) 

H 100 1(1.0) 0(0.0) 0(0.0) 2(2.0) 0(0.0) 0(0.0) 3(3.0) 

I 100 3(3.0) 0(0.0) 1(1.0) 5(5.0) 0(0.0) 3(3.0) 12(12.0) 

Total 300 5(1.7) 0(0.0) 3(1.0) 10(3.3) 0(0.0) 6(2.0) 24(8.0) 

P <0.05, was considered statistically significant. Key: G= Community Secondary School Akama Oghe; H= Community Secondary 
School, Owa; I= Comprehensive Secondary School, Iwollo; HBV = Hepatitis B Virus, MP = Malaria Parasite, + = Positive. 
 

 
Table 7: Distribution of the infections according to Secondary Schools in Oji-river LGA 

 
 Males Females  
Secondary 
Schools 

Total no of 
subjects 
screened 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

Total no of 
subjects 
positive 

J 100 2(2.0) 0(0.0) 1(1.0) 4(4.0) 0(0.0) 3(3.0) 10(10.0) 
K 100 2(2.0) 0(0.0) 2(2.0) 4(4.0) 0(0.0) 3(3.0) 11(11.0) 
L 100 2(2.0) 0(0.0) 0(0.0) 1(1.0) 0(0.0) 0(0.0) 3(3.0) 
Total 300 6(2.0) 0(0.0) 3(1.0) 9(3.0) 0(0.0) 6(2.0) 24(8.0) 

 
P <0.05, was considered statistically significant. Key: J= Model Secondary School Inyi; K= Urban  Secondary School Oji river; L= 
Anglican Grammer School, Achi; HBV = Hepatitis B Virus, MP = Malaria Parasite, + = Positive. 
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Table 8: Distribution of the infections according to Secondary Schools in Udi LGA 
 

 Males Females  
Secondary 
Schools 

Total no of 
subjects 
screened 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

MP+ 
(%) 

HIV+ 
(%) 

HBV+ 
(%) 

Total no of 
subjects 
positive 

M 100 0(0.0) 0(0.0) 0(0.0) 2(2.0) 0(0.0) 0(0.0) 2(2.0) 

N 100 0(0.0) 0(0.0) 0(0.0) 2(2.0) 0(0.0) 0(0.0) 2(2.0) 

O 100 3(3.0) 0(0.0) 2(2.0) 5(5.0) 0(0.0) 1(1.0) 11(11.0) 

Total 300 3(1.0) 0(0.0) 2(0.7) 9(3.0) 0(0.0) 1(0.3) 15(5.0) 

 
P <0.05, was considered statistically significant. Key: M= St. Paul Secondary School Eke; N= Community Secondary School Ngwo; 
O= Community Secondary School, Amaokwe, Udi; HBV = Hepatitis B Virus, MP = Malaria Parasite, + = Positive. 
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    Abstract- Introduction: Atrial fibrillation is the most common 
sustained arrhythmia, which is caused by different etiologies and 
it leads to morbidity and mortality. 
Objectives: To know the various clinical presentations in atrial 
fibrillation and to detect various etiologies of atrial fibrillation. 
Materials and methods: 50 cases of atrial fibrillation admitted 
in Gandhi hospital, Secunderabad, Cases are examined in detail, 
whenever it was found necessary and were subjected to 
echocardiography to know the cause. 

Results: there were 32 females and 18 males, showing female 
predominance. Their age ranging from 21-80 years with majority 
in age group of 41-70 years. The chief complaints were SOB, 
pedal edema, palpitations, chest pain, hemoptysis, and stroke. 
Duration of symptoms were ranging from 15 days to 6 years with 
rheumatic etiology having longer duration. In this study RHD is 
(70%) is the most common cause followed by IHD (6%), HOCM 
(6%), HTN (4%), Pericarditis (4%), Ebstein’s Anomaly (4%), and 
Lone AF (2%). Mitral stenosis MS (88.57%) is the most common 
lesion in RHD. Most of the cases L.A size ranged between 4 to 5 
cm (56%). Most cases showing tachycardia, among those cases 
30% showing heart rate >150 bpm. CHF is most common 
complication (48%) in 50 AF cases while 8 cases (16%) had clots. 

Conclusion: Atrial fibrillation most common etiology is RHD 
despite of improving level of education and life expectancy in 
Indian citizens. Pericarditis leading to atrial fibrillation found in 
young age group. Congestive heart failure is the most frequent 
complication 

 
    Index Terms- Atrial Fibrillation, Rheumatic Heart disease, 
Left Atrium, and Echocardiography 
 

I. INTRODUCTION 

trial fibrillation is the most common sustained arrhythmia. 
Few patients may be asymptomatic, some patients may 

become symptomatic. If ventricular rate not controlled in 
patients with atrial fibrillation it leads to cardiomyopathy as 
result and increase the mortality. Irrespective of cause it 
increases risk of thromboembolic phenomenon. 

Atrial fibrillation is an independent risk factor for stroke; it is 
associated with a four- to five-fold higher risk than in the 
unaffected Population. Overall, this rhythm disorder is implicated 
in approximately 75,000 strokes per year and is probably the 
major cause of embolic stroke. Older patients are not only more 

prone to AF but their risk of stroke is considerably increased 
compared with younger patients with AF. The propensity of the 
elderly for stroke may be related to a higher prevalence of 
comorbid conditions and to the dual factors of age and chronicity. 
Both increasing age and chronicity of AF correlate strongly with 
increased left atrial size1. Up to 40 % of strokes no cause can be 
identified even after extensive workup, such cryptogenic strokes 
have been caused to good extend by paroxysmal AF2.  
 
      

II. AIM OF THE STUDY 
To know the various clinical presentations in atrial fibrillation 
and to detect various etiologies of atrial fibrillation.  

III. MATERIALS AND METHODS 
    50 cases of atrial fibrillation, admitted in Gandhi hospital, 
Secunderabad, Cases are examined in detail, whenever it was 
found necessary. In each case, history of present and past illness 
was carefully inquired into on as to obtain a complete historical 
background of case. 
Investigations like urine examination, complete blood picture, 
ESR, blood urea, serum creatinine, blood sugar, serum 
electrolytes and chest x-ray examination have been carried out. 
Special investigations like electrocardiogram, echo cardiogram, 
and thyroid profile were done. Whenever necessary blood for 
culture and sensitivity, CT brain in case of stroke was taken. The 
electrocardiogram was studied to assess the valvular lesions, 
MVA in mitral stenosis cases, and enlargement of chambers 
particularly the left atrium size. 
 

IV. RESULTS 
    The percent of study consists of 50 cases of which there were 
32 females (64%) and 18 males (36%), showing female 
predominance. Their age ranging from 21-80years with mean age 
of 52.4+/- 13.2 years. The main complaints were SOB, pedal 
edema, palpitations, chest pain, hemoptysis, and stroke. 
 
 
 
 
 
 
 
 
 

A 
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 Table 1:  Presenting symptoms in atrial fibrillation cases 
 

Complaints No. of cases percentage 

SOB 
41 

82 

Pedal edema 
20 

40 

Palpitations 
10 

20 

Chest pain 4 08 

haemoptysis 2 04 

stroke 3 06 
 
 
In this study RHD is (70%) is the most common cause which is 
followed by IHD(6%), HOCM(6%), HTN(4%),  
Pericarditis(4%), Ebstein’s Anomaly(4%),  Lone AF(2%). 
Etiological incidence shows that female preponderance for RHD, 
while HTN, IHD and Ebstein’s anomaly are equally found in 
both males and females. Pericarditis, DCM, lone AF are seen in 
males. 
 
Table 2: etiological incidence in AF cases 
 

S.no. Disease  No. of cases  Percentage 

1 RHD 35 70 

2 HTN 2 4 

3 IHD 3 6 

4 HOCM 3 6 

5 Pericarditis 2 4 

6 DCM 1 2 

7 Ebstein’s anomaly 2 4 

8 Lone AF 1 2 
 

A. VALVULAR AFFECTION IN RHD CASES 
 

Table 3 shows mitral stenosis is the most common lesion. Out of 
35 cases 31 cases have MS (88.57%) from mild to severe variety 
in isolation and combination with other valve disease. Second 
isolated cause is MR (41%). Isolated MS cases are 10, isolated 
MR cases are 4, majority of patients have combined valvular 
lesions MS+MR, MS+MR+AR, MS+AR, MS+MR+AS. 
 
 

Table 3: Valvular affection in RHD Cases 

Valve  No. of patients  Percentage 

MS 10 28.5 

MR 4 11.42 

MS+MR 6 17.14 

MS+MR+AR 6 17.14 

MS+AR 4 11.42 

MS+MR+AS 6 17.14 
 

B. Mitral valve area in AF patients 
In this study MVA ranges from 0.5 to 3 Sq. cm. Most of the 
cases have <1 cm 2. The MVA in isolated cases of MS is less 
compared with combined valvular lesions. 
 
Table 4: Mitral valve area in AF patients 

Mitral valve area  No. of patients  Percentage 

<1 cm2 12 55 

1.1-3cm2 20 30 

>3 cm2 18 15 

 
C. LA size 

The L.A size ranges from 3 cm to 4 cm. Most of the cases L.A 
size between 4-5 cm (56%). Large L.A commonly associated 
with regurgitate valvular lesions. 
 
Table 5: LA size in 50 cases 

LA size  No. of patients  Percentage 

< 4 cm 12 24 

4-5 cm 34 85 

>5 cm 6 15 

 
D. ECG changes 
1. Rate  

The heart rate ranges from 76-180 bpm. Most cases showed 
tachycardia, among those cases 30% showing heart rate >150 
bpm. RHD cases which are presenting with CHF showing 
tachycardia with HR >150 bpm. 
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Table 6:  Ventricular rate in atrial fibrillation 

Ventricular rate  No. of patients  Percentage 

< 100 10 20 

100 – 150 25 50 

>150 15 30 

 
2. QRS axis 

 
Table 7: QRS axis in AF cases 

ECG  QRS axis 

Normal 22 

RAD 20 

LAD 8 

 
E. Ventricular hypertrophy 

RVH was seen in 30 cases (62%) while LVH was seen in 10 
cases (20%). Most cases of RHD showed RAD & RVH where as 
HTN & HOCM cases showed LVH. 
 

F. Complications 
CHF is most common complication (48%) in 50 AF cases. The 
incidence of angina 8% as the second common complication. 
Angina is seen in patient with RHD presenting with CHF and has 
severe pallor. Hemoptysis seen in patient with RHD with AF and 
1 case occurred after starting on anticoagulation. 
 

Table 8: Complications in 50 cases of AF 

Complication   No. of patients  Percentage 

CHF 24 48 

Stroke 3 6 

Pericarditis 2 4 

Haemoptysis 4 8 

angina 8 16 

 
 
 
 

G. Clots in Cardiac chambers L.A / L.V 
In this study out of 50 cases 8 cases (16%) have clots. Out of 8 
cases rheumatic etiology seen in 6 cases, remaining cases are 
Ebstein’s anomaly. All patients of stroke have LA clot. 
 

V. DISCUSSION 

A. AGE AND SEX DISTRIBUTION 
    In present study atrial fibrillation is seen more commonly in 
patients after 50 yrs. According to Paul wood and Lip Gy, 
Golding DJ majority of people fibrillated after 50 years of age, 
Present study matches to it. RHD is the most common aetiology 
for AF in India, IHD and HTN are common in western study3. In 
present study female preponderance is seen, which matches to 
Indian studies Lok NS, Lan CP. In one Indian study males are 
affected more compared to females4, 5. 
 

B. Clinical Presentation 
 
In present study dyspnea (82%), pedal edema (40%), palpitations 
(20%) are most common presentation. Symptoms are longer 
duration in RHD patients while short duration of symptoms 
present in IHD, pericarditis and in other cases. In Lok LS, Lau 
CP study dyspnea (38.1%) and palpitations (42.3%) are the most 
common presentation. 
 
Table 9: Etiological incidence of AF by various authors 

 
Author 

No. of 
cases 

RHD 
% 

 IHD 
% 

 HTN 
% 

 Others 
% 

 Kanner et al 
(Framingham study 

 

 
98 

 
17 

 
10 

 
47 

 
--- 

Hinton et al 1977 
 

333 
 

30 
 

51 
 

10 
 

10 

Lok NS, Lau CP 
291 17.5 --- 28.9 --- 

LIP Gy7, 
Golding DJ8 

111 -- 28.8 36.9 36.9 

Present study 
50 80 2 6 12 

 
There is significant variations present in incidence of 
causes between first 4 and present study. The RHD is the 
most common cause of AF in present whereas HTN, IHD 
are the most common causes in western studies. In 
valvular heart diseases isolated MS 28.5%, isolated MR 
11.42%, 17.14% MS+MR and MS+MR+AR, and for 
MS+MR+AS, MS+AR is 11.42%. In our study 
combination of lesions are common. Other causes of AF 
in present study are DCM 2%, Ebstein’s anomaly 4% and 
lone AF 2%. In other Indian studies valvular heart disease 
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51.51%, DCM 15.15%, HTN 8% are found to be 
common causes of AF4,5. Apart from heart diseases 
thyrotoxicosis and COPD are other causes of AF. 

C. MVA in RHD associated with MS 

In present study MVA ranges from 0.8 sq.cm to 3 sq.cm. 
Most cases of AF associated with MVA are between 1 to 
3 sq.cm. In present study isolated cases of MS seen in 
28.57%, MS and MR seen in 11.42% cases. Patients who 
presented with stroke have severe MS with chronic 
duration of SOB. In present study severe MS cases have 
prolonged duration of symptoms and complicated by 
CHF. Isolated MS have less MVA as comparatively 
associated with other valvular lesions. 

D. Complications in 50 cases of chronic AF 

In present study CHF, stroke, angina, and Hemoptysis are the 
complications, among these CHF 48% is most common 
complication. CHF was independent and important complication 
and risk factor for atrial fibrillation according to framing heart 
study, which matches with present study4. Followed by angina 
16%, stroke (6%), and other complications are Hemoptysis. In all 
patients with stroke, etiology is rheumatic and they have severe 
stenosis. Hemoptysis seen in 8% of cases, among these one case 
was presented after starting anticoagulation. Angina is seen in 
patients with IHD. 
Left atrial clot formation found in 10% of cases in our present 
study. In one Indian study also found left atrial thrombus in 
10.6% of cases. Patients with left atrial dimensions of more than 
4 cm had sustained atrial fibrillation. In a study from Trieste, 
Italy, 34% of patients with chronic AF had significantly higher 
rates of thromboembolism6. In Lip GY, Golding DJ study the 
common complication s are CHF (30.6%) and stroke (18%) 7, 8. 
 

VI. CONCLUSION 
AF is the most common presentation seen in more than 50 yrs age 
group people, which matches to western studies. But atrial 
fibrillation most common etiology is RHD despite of improving 
level of education and life expectancy in Indian citizens. Other 
causes like HTN, IHD are common in old age group. Pericarditis 
leading to atrial fibrillation found in young age group. Females 
are affected more commonly in RHD cases. Congestive heart 
failure is the most frequent complication. Most of the cases (74%) 

are associated with large left atrial size 4cms. 
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Abstract- The aim of this article is to launch the way for 
philosophy and human thought to start thinking with toleration as 
a science, which represents one of the basic approaches to 
counter extremism, intolerance, narrow-mindedness and 
stagnation. In this article, I want to be out with tolerance to the 
level at which it becomes a science. In order to achieve this 
transformation of toleration to be Tolerationology, I have briefed 
philosophy of toleration history, John Locke’s philosophy of 
toleration. I have submitted the proof that we are all looking for 
toleration, the religious toleration is possible. The article also 
contains a discussion of identity, difference, and responsibility.  
 
Index Terms- Toleration, Tolerationology, Religion, Philosophy, 
Identity, Difference… 
 

I. CONCEPT OF TOLERATION 
here are many contexts in which we speak of a person or an 
institution as being tolerant: a friend tolerates the 

weaknesses of another, parents tolerate certain behavior of their 
children, a monarch tolerates dissent, a state tolerates a minority 
religion, a church tolerates sins, a society tolerates deviant 
behavior. The term “toleration”—from the Latin tolerare: to put 
up with, countenance or suffer—generally refers to the 
conditional acceptance of or non-interference with beliefs, 
actions or practices that one considers to be wrong but still 
“tolerable,” such that they should not be prohibited or 
constrained. 1 
        The etymological root of toleration is the Latin word 
tolerantia. The general notion of enduring and putting with 
various items was what this concept denoted in its early history. 
There are two nouns that exist in contemporary English that 
derived from Latin word tolerantia: tolerance and toleration. 
More specifically, tolerance corresponds to a willingness or 
ability to tolerate: toleration corresponds to the practice of 
tolerating. 2 
        Another argument is that one particular conception of 
toleration is more suitable than others. This conception allows us 

                                                
1 Rainer Forst, “Toleration,” in: Stanford Encyclopedia of 

Philosophy. First published (Fri Feb 23, 2007); substantive 

revision (Fri May 4, 2012). Full text is available from: 

http://plato.stanford.edu/entries/toleration/ 
2 Bican Sahin, Toleration: The Liberal Virtue (Maryland: 

Lexington Books, Inc., 2010), p. 5.  

to better understand the difficulties of toleration. Thus, this 
particular conception of toleration should lead us to see what is 
more adequate for dealing with the difficulties of toleration. Hu 
argues for a political conception of toleration, which different 
from the attitudinal conception of toleration as being indifferent, 
or the ethical conception of toleration as respect. It is virtuous for 
individual and collective agents to be tolerant. However, 
toleration is difficult, both in practice and in conceptualization. 
The alternative understanding of toleration do not provide better 
diagnoses of the difficulties of toleration. The political 
conception of toleration is intended to be grounded on some 
moral considerations, not pragmatic purpose. It is political in that 
it recognizes the fact that toleration is essentially practiced to 
deal with a power relationship among the parties of toleration. 
Where these is no such power relationship, there is no issue of 
toleration. Secondly, this proposed conception of toleration is 
political in the sense that it shall not deal with differences 
coming from, to use John Rawls’s phrase, the fact of pluralism 
by adopting any comprehensive doctrine such as an ethics of 
respect or recognition. 3 
        Tolerance is deferent from another similar concepts and we 
realize some socials paradoxes that the tolerance brings. For that 
reason, the study of the concept of respect as the fundament of 
tolerance is the sustain in which the real solidarity and peace are 
establish. 4 
        Toleration is not an absolute ethical principle, but one 
among others in the context of a particular moral system. It 
should be given a proper place in the hierarchy of principles. 
Understanding toleration as the absolute or even overriding 
principle may lead in the face of obvious and directly threatening 
wrong to its use as an umbrella for adoptive or escapist behavior. 
As a moral principle toleration is universal, but only in the sense 
                                                
3 Hahn Hsu, “Toleration, Reason, and Virtue,” in: 

Proceedings of the XXII World Congress of Philosophy 50, 

(2008), Social and Political Philosophy, p. 257 

4 Lourdes Gordillo explains the principle of tolerance in a 

double aspect, reference to truth and to the individual. In 

the base of tolerance is respect to the truth and to the 

individual. See: Lourdes Gordillo, “The Principle of 

Toleration and Respect for Truth,” in:  Proceedings of the 

XXII World Congress of Philosophy 20 (2008), Philosophical 

Anthropology, p. 77.   
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that potentially it is addressed to every rational and moral agent. 
The question is whether this principle is appropriate in all 
situations and what are those moral agents who recognize its 
practical actuality for them? The limits to toleration are given by 
basic and minimal ethical task to resist evil. The principle of 
active opposition to evil by all possible means is prior to the 
principle of toleration. 5 
        It, understood as moral attitudes and dispositions, helps us 
understand why deep reconciliation is logically coherent. 
Dispelling the apparent paradox lies in understanding the role of 
toleration in forming what is called relationships of 
“acknowledgment and forbearance.” Societies emerging from 
severe internal bloodshed along ethnic, racial or religious lines 
face significant problems of reconciliation. Relationships of 
acknowledgement and forbearance overcome elements of enmity 
and estrangement, and such relationships are necessary, in turn, 
for deep reconciliation. A particularly “deep” form of recognition 
between former victims and offenders is necessary to end enmity 
and achieve solidarity. Yet it appears that deep reconciliation is 
logically incoherent as it requires that forgiveness be asked and 
be given for acts that are inexcusable and unforgivable. 6 
        It usually means putting up with beliefs or actions with 
which one disagrees, and it is practiced because the beliefs or 
actions in question are not disagreeable enough to justify 
interference. It is usually taken to be a topic for moral and 
political philosophy. Theodicy, on the other hand, is the attempt 
to solve the problem of evil; that is, to explain the origin of 
suffering and sin in a way that does not make God a moral cause 
of those evils. Theodicy and Toleration seem at first glance to be 
an unlikely pair of topics to treat in a single paper. While 
theodicy concerns the notions of good and evil, and could 
therefore be considered a moral topic, historical and 
contemporary discussions of it have been predominantly 
metaphysical and epistemological in scope. Toleration and 
theodicy would therefore seem to belong to entirely different 
spheres of philosophical inquiry. 7 
        Tolerance is a philosophically elusive concept. Indeed, in 
the liberal ethos of the last three centuries, it has been hailed as 
one of the fundamental ethical and political values, and it still 
occupies a powerful position in contemporary legal and political 
                                                
5 Ruben Apressyan, “The Principle of Toleration Under What 

Conditions?” in: Journal of Philosophical Research 37, Issue 

Supplement (2012), Selected Papers from the XXII World 

Congress of Philosophy, p. 223. DOI: 

10.5840/jpr201237Supplement39. 
6 Robert Paul Churchill, “Moral Toleration and Deep 

Reconciliation,” in: Philosophy in the Contemporary World 14, 

Issue (Spring 2007), pp. 99. DOI: 10.5840/pcw200714122. 
7 Michael W. Hickson, “Theodicy and Toleration in Bayle’s 

Dictionary,” in: Journal of The History of Philosophy 51, 

Number 1 (January 2013), p. 49.  

rhetoric. In the theory of rights, virtue, and duty, people who 
radically disagree about the analysis and justification of these 
concepts can still appeal to a commonly shared repertory of 
examples. But with tolerance, it seems that we can find hardly a 
single concrete case that would be universally agreed to be a 
typical object of discussion. Courage and habeas corpus are 
standard cases of virtue. However, our firm belief in the value of 
tolerance is not matched by analogous theoretical certitude. 
Perhaps the best indication of the shaky grounds on which the 
philosophical discussion of tolerance rests is the intriguing lack 
of agreement on paradigm cases. 8 
        Andrew Jason Cohen points out that toleration is considered 
also as noninterference. This is the intuitive notion that most of 
us share when we only briefly consider the idea. Noninterference 
seems to be the point of toleration; that is, an act is only an act of 
toleration if noninterference is its intent. Importantly, though, we 
sometimes tolerate beings that we do not think are autonomous, 
deserve respect, or have rights. We tolerate nonhuman animals 
on occasion, for example. We believe there is value in the natural 
order of things. We believe, that is, that noninterference with 
nature is itself a value. Asking what should be tolerated without 
being clear about what it is to tolerate seems to put the cart 
before the horse. Clarity is clearly a virtue when discussing 
issues like this. If we are to say we should (or should not) tolerate 
a certain behavior, we need to know what we are prescribing. 
With further consideration, however, it is clear that “intentional 
noninterference” is not satisfactory as a definition of toleration. 
Cohen makes do recognizing several conditions of genuine 
toleration. One of these is intentional noninterference, as just 
discussed. But not all intentional noninterference is toleration. 
Perhaps the most common suggestions are the following three, 
related, possibilities: rights, individual autonomy, and respect. 
The idea for each of these is fairly simple. If we oppose 
someone’s action, but (a) they have a right to do the action, (b) 
they must be allowed to act on their autonomy, or (c) they are 
worthy of our respect, then we cannot interfere even though we 
oppose the action. These can, of course, be easily conflated: we 
respect them because they are autonomous or because they have 
rights; they have rights because they are autonomous, etc.9 
        It also could be argued that toleration is love to human 
beings and other creatures. It is cooperation and a decision in co-
existence with other regardless of being different. The difference 
is an essential part of human nature, and history shows that 
humanity has been different throughout its history. The solution 
for humanitarian difference is in tolerance. The aim of 
‘Tolerationology’ is to launch the way for philosophy and human 
thought to start thinking with toleration as a science, which 
represents one of the basic approaches to counter extremism, 
intolerance, narrow-mindedness and stagnation. 
‘Tolerationology’ means through tolerance we can find solutions 

                                                
8 David Heyd, Toleration: An Elusive Virtue, Princeton 

University Press New Jersey, 1996), p. xv. 
9 Andrew Jason Cohen, Toleration (Cambridge: Polity, 2014), 

pp. 21, 23. 
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to the severe structural imbalances in the nature of individual and 
the structure of society too.  
 

II. PHILOSOPHY OF TOLERATION HISTORY 
        The origin of the history of humanity, as we think, is 
tolerance, peace and coexistence; regardless of the periods in 
which this history has seen witnessing a struggle and a conflict 
between different social groups in different times and places.  
        Research into the concept of toleration has demonstrated 
that it did not always connote a positive appreciation and 
treatment of others that could be contrasted with a position of 
intolerance. Literally, toleration is about some person or group of 
persons putting up with, or “suffering,” something undesirable 
for the sake of something else, be it sustained peace among rival 
ethnic groups in a nation, financial gain, or family unity. In fact, 
the etymology of the Latin tolerare and its older German 
equivalents Leiden and dulden imply that the toleration of 
someone or something different is the result of circumstances 
that make persecution of such difference unappealing to those in 
power. Enlightenment discourses about toleration linked the 
concept to political, economic, and social concerns about 
equality and human rights and argued for toleration as a 
fundamental good within civil society. Nevertheless, critics such 
as The post-Enlightenment understanding of toleration as a 
public good that is linked to a conception of individual human 
rights is relatively new in the history of the West. Yet scholars 
have dealt with the concept in a number of different ways and 
reached conclusions that bear on questions of public policy, 
human rights, and economic equity. Goethe have argued that 
toleration itself is an insult to human dignity if it does not give 
way to recognition of the other. Research on toleration in 
German-speaking lands during the early modern period before 
Enlightenment philosophers brought the issue to the fore, 
however, has lagged behind, especially with respect to negative 
attitudes toward religious toleration. Scholars seem to be most 
interested in finding and doing research on early modern 
historical figures (e.g. Erasmus of Rotterdam, Sebastian Franck, 
Sebastian Castellio, Hans Denck, and Valentin Weigel) who 
advocated some kind of religious toleration, albeit not in the 
name of enlightened concerns about human rights or individual 
freedom. While John Marshall devotes attention to early modern 
attitudes of intolerance, he does so with an eye toward 
establishing an “early Enlightenment culture” of men of letters 
who advocated forms of toleration in the 1680s and 1690s. 10  
The true historian of political thought looks not for individual 
originators of modern concepts such as equality, liberty, and 

                                                
10 Adam W. Darlage, “Mit was für Gewissen kan man sie ...?” 

Conscience and Toleration in Christoph Andreas Fischer’s Vier 

und funfftzig erhebliche Vrsachen,” From: Seminar: A Journal 

of Germanic Studies  

 48, Number 3 (September 2012), 

p. 289. | 10.1353/smr.2012.0023.  

toleration— individuals who may turn out to be imaginary, in 
any case—but rather the complex historical-intellectual processes 
out of which those concepts emerged. It is rarely observed that 
the traditional hall of mirrors also reflects a male image or an 
exclusively male perspective on political concepts and political 
issues. It has sometimes been observed that the history of 
political thought is, figuratively speaking, a hall of mirrors in 
which our present political concerns and preoccupations are 
reflected back at us, albeit in a slightly distorted form. Several 
scholars have challenged this traditional kind of history: if we 
propose to understand the true origins of modern political 
thought, it is argued, then it is a mistake to search for the present 
in the past, or to identify purely contemporary ideas in the works 
of historical figures. Yet the historian of philosophy who focuses 
on male political ideas alone also makes the mistake of failing to 
take into account the precise historical circumstances of pre-
modern political thought. This is because women were also 
active participants in the conflict of opinions that shaped and 
defined modern political philosophy as we know it. The 
historical evidence suggests that the phenomenon of the female 
political thinker was not an isolated one, but a recurring feature 
across the centuries and in different regions of Europe. In 
addition to influencing the development of ideas through their 
practical support and patronage, women themselves discussed 
political ideas and wrote influential political works. 11 
        Voltaire points out that when enlightenment spread, with the 
renaissance of letters in the fifteenth century, there was a very 
general complaint of abuses, and everybody agrees that the 
complaint was just. It is said that, since Jesus Christ had never 
exacted fees, nor sold dispensations for this world or indulgences 
for the next, one might refuse to pay a foreign prince the price of 
these things. One may, therefore, without blasphemy, admit that 
the heretics, in proposing to abolish these singular taxes, which 
will astonish a later age, did not do a very grave wrong to the 
kingdom, and that they were rather good financiers than bad 
subjects. Let us add that they alone knew Greek, and were 
acquainted with antiquity. Let us grant that, in spite of their 
errors, we owe to them the development of the human mind, so 
long buried in the densest barbarism. 12 
        Weekend bonito articulates a critical philosophical-
methodological approach at the heart of which is Mikhail 
Bakhtin’s dialogical philosophy and the idea of 
“vnenakhodimost” (“outsidedness”). According to Mikhail 
Epstein’s concept of “transculture,” each culture is incomplete, 
thus needs to transcend its borders in dialogue with other 
cultures. Transculture is a path of liberation of the individual 
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12 Voltaire, Toleration and Other Essays, translated, with an 

Introduction, by Joseph McCabe (New York: G.P. Putnam’s 

Sons, 1912), pp. 16 – 17. 
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from the symbolic dependencies of culture itself and self-
imposed identities. It is a state of virtual belonging of one 
individual to many cultures. Edward Demenchonok analyzes the 
problems of cultural diversity and universality as elaborated in 
the concepts of “intercultural philosophy” (Fornet-Betancourt), 
“transculture” (Mikhail Epstein), and “discourse ethics” (Jürgen 
Habermas, Karl-Otto Apel, and Seyla Benhabib). In the 
postmodern theories of culture, there is an internal tension 
between multiculturalism and deconstruction. Edward 
Demenchonok focuses on Jürgen Habermas’s analysis of the 
problem of cultural identity and diversity in terms of the liberal 
conception of equality and cultural rights. Multiculturalism itself 
is not immune from knowledge/power relations. Its paradox is 
that individual basic liberties are restricted in the name of the 
securing collective rights of culture groups. Habermas argues 
that these problems can be solved only from the perspective of 
“the difference-sensitive egalitarian universalism of equal 
rights.” Multiculturalism implies an essentialist connection 
between cultural production and ethnic or physical origin. In 
contrast, there is an argument for a concept of cultural diversity 
free from determinism and representation. Edward Critical 
universality means diversity as a property of a single individual 
or a single culture insofar as they can include the diversity of 
others. It is viewed as an internal diversity of individuals, their 
dialogical openness to others and self-identification primarily as 
members of humanity. Attention is paid to David Rasmussen’s 
analyses of conflict and toleration within the confines of a post-
secular society. Mutual recognition requires a transformation of 
interpersonal relations through discourse and public debates over 
identity politics.  13 
        In America, religious diversity emerged in different ways, 
appeared in different degrees, and had different connotations, 
depending on the local context. Indeed, the one vital lesson in the 
history may be that there are diverse sorts of diversities, each 
with its own peculiar causes and consequences. Pennsylvania is 
widely recognized as the front door through which ethnic and 
religious diversity entered America. New York and New Jersey 
made their contributions as well, but they tend to pale in 
comparison to what could be found in eighteenth-century 
Pennsylvania. It would not be terribly controversial to assert that, 
in the creation of early American ethnic and religious diversity, 
Pennsylvania made a very big difference. Perhaps Pennsylvania 
made the difference. To appreciate the difference that 
Pennsylvania made it is first essential to realize that diversity did 
not just happen. Diversity is a deceptively simple word. There is 
no single way to be diverse. Without this critical appreciation of 
diversity we risk taking Pennsylvania’s accomplishments for 
granted. Exactly why Pennsylvania happened at all, let alone 

                                                
13 Edward Demenchonok, “Rethinking Cultural Diversity: From 

Multiculturalism to Transculture and Egalitarian Universalism,” 

in: Proceedings of the XXII World Congress of Philosophy 36 

(2008), Philosophy of Culture, p. 13. 

how it evolved into the epicenter of early American religious 
pluralism, are complicated and still contentious questions. 14 
        Religious liberty in the new United States entailed an 
unprecedented commitment to the principle of religious equality, 
or at least substantive gestures in that direction. The American 
Revolution in religious liberty was also distinguished by its 
durability. Changed social customs and formal legal 
arrangements proved crucial in this regard, as did the relative 
absence of anticlericalism and secularism. Yet it was the 
ineluctable force of widely accepted principles, particularly 
religious liberty and nonsectarianism—the consistency they 
demanded, the equity they extended, and the portability they 
provided—that made the revolution an enduring phenomenon. 
The tolerance that prevailed by the 1780s made almost all 
previous tolerationist regimes in the Western world, as well as in 
North America, look halting and limited. In the late 18th and 
early 19th centuries, European states were just getting around to 
making or expanding policies of toleration. Some of these same 
states had long traditions of inter-confessional peace, but almost 
always on the condition of legal inequality. Until the French 
Revolutionaries exclusionary establishments were universal. 
Toleration meant that religious minorities were "dissenters," as 
they had long been in much of British North America. 15 
 

III. LOCKE STATION 
        The philosopher John Locke represents one of the important 
stations in the history of the idea of toleration in the world. His 
book ‘A Letter Concerning Toleration’ is considered a leading 
figure in the attempt to think about ‘Tolerationology.’ Therefore, 
it is necessary to have a brief idea about the philosophy of Locke 
in toleration. 
        Traditionally historians of early modern religious toleration 
have focused on British intellectual history and connected 
freedom of conscience to sweeping accounts of liberalization and 
modernization, often at the expense of acknowledging the 
limitations of this tolerance. However, revisionist historiography, 
has approached toleration as a matter of social, rather than 
intellectual, history and has shifted our focus from Britain to all 
of Europe and her Atlantic colonies. Moreover, revisionist 
historians of English religion have usefully questioned whether 
seventeenth century calls for toleration really advocated either 
liberty in the modern sense of the word or pluralism. These 
innovations have revealed a broad range of tolerant practices in 
ordinary life, and they have shown that toleration was often due 
more to a “particular concatenation of circumstances” than “an 
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evolutionary process.” Religious liberty in this period should not 
be confused with a straightforward embrace of equality or 
multiculturalism: while a measure of error or “tolerable 
Differences” might be allowed, heresy was still to be 
condemned, and unity—with Christ, with other believers, with 
the state—was held as the ultimate religious goal. John Coffey, 
who has tried to renew the connection between civil war–era 
Puritanism and modern liberalism, has conceded the evidence of 
many tolerationist pamphlets to his opponents because of these 
texts’ “very limited” calls for religious freedom. Blair Worden 
has noted that Puritans sometimes found “toleration” to be “a 
dirty word … an expedient concession to wickedness,” and both 
he and J. C. Davis have emphasized the special meaning of 
liberty in early modern toleration tracts: liberty of conscience 
concerned not “a claim to direct or manage ourselves,” but “a 
claim to be free to submit to the governance of God rather than to 
any other authority”.16 

                                                
16 Ben LaBreche, “Areopagitica and the Limits of Pluralism,” 

in: Milton Studies  54 (2013), p. 139 | 

10.1353/mlt.2013.0006. Colin Jagere indicates that the 

advent of religious toleration in England at the end of the 

seventeenth century has long interested political theorists as 

well as intellectual and literary historians. Many have argued 

that toleration is a movement from below, born of the desire to 

be free. Toleration is among other things a linguistic program, 

and it turns out that the discourse of toleration mistrusts the 

ambiguities of literary language. A careful reading of John 

Locke and the latitudinarian tradition indicates that toleration 

originates in raison d'état arguments, and that the question of 

state power can be neither historically nor analytically 

detached from it. Two poems by John Dryden, Religio Laici 

and “To the Pious Memory of the Accomplished Young Lady 

Mrs Anne Killigrew,” push against the limits of toleration 

discourse; the first, written while Dryden was still an Anglican, 

limns the emptiness of a formal commitment to “common 

quiet”; the riotous figuration of the second, written the year of 

his conversion to Catholicism, points to what Charles Taylor 

has called the “awkwardness” of a multicultural polity trying to 

balance its commitments to majority and minority identities. 

See: Colin Jagere, “Common Quiet: Tolerance Around 1688,” 

In this context, the philosophy of John Locke appeared to the 
public to be one of the main stations of tolerance. His ‘Letter 
Concerning Toleration,” represented the new trend of tolerance 
which has been growing in Modern European Philosophy. 
        Petar Cholakov analyzes the problem of the development of 
John Locke’s ideas on toleration, in particular the grounds of 
separation of church and state. The relation between Locke’s 
views on toleration and political practice explains the shift 
between the three stages.  The first part examines Locke’s 
arguments regarding the prerogatives of the magistrate towards 
‘indifferent things’ and the religious sphere. Cholakov outlines 
two fundamental sets of interdependent arguments that Locke 
uses for the separation of church and state. The third part is 
dedicated to the sphere of the church and the dimensions of the 
duty of toleration. Cholakov distinguishes between three stages 
in the development of Locke’s view on toleration: a suspicion 
toward the plea for it (the Two Tracts); an implicit non-
verbalized distinction between church and state, and support for 
toleration (An Essay on Toleration); and toleration as a political 
right (A Letter Concerning Toleration, the Two Treatises and the 
later letters). The second part focuses on the definition of 
‘commonwealth’ in A Letter Concerning Toleration. 17 
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(2015), p.187. DOI: 10.5840/bjp20157223. Micah 

Schwartzman points out that John Locke’s theory of toleration 

has been criticized as having little relevance for politics today 

because it rests on controversial theological foundations. 

Although there have been some recent attempts to develop 

secular; or publicly accessible, arguments out of Locke’s 

writings, these tend to obscure and distort the religious 

arguments that Locke used to defend toleration. Bracketing the 

search for publicly accessible justifications makes it possible to 

appreciate the continued relevance of Locke’s religious 

arguments for toleration. These efforts ignore the role that 

religious arguments may play in supporting the development of 

a normative consensus on the legitimacy of liberal political 

principles. See: Micah Schwartzman, “The Relevance of 

Locke’s Religious Arguments for Toleration,” in: Political 

Theory 33, No. 5 (Oct., 2005), p. 678. Stable URL: 
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John Locke inquires what are his Thoughts about the mutual 
Toleration of Christians in their different Professions of Religion, 
he must needs answer you freely, That he esteems that Toleration 
to be the chief Characteristical Mark of the True Church. For 
whatsoever some People boast of the Antiquity of Places and 
Names, or of the Pomp of their Outward Worship; Others, of the 
Reformation of their Discipline; All, of the Orthodoxy of their 
Faith; (for every one is Orthodox to himself): these things, and 
all others of this nature, are much rather Marks of Men striving 
for Power and Empire over one another, than of the Church of 
Christ. Whosoever will list himself under the Banner of Christ, 
must in the first place, and above all things, make War upon his 
own Lusts and Vices.  It is in vain for any Man to usurp the 
Name of Christian, without Holiness of Life, Purity of Manners, 
and Benignity and Meekness of Spirit. Let any one have never so 
true a Claim to all these things, yet if he be destitute of Charity, 
Meekness, and Good-will in general towards all Mankind; even 
to those that are not Christians, he is certainly yet short of being a 
true Christian himself. The Kings of the Gentiles exercise 
Lordship over them, said the Savior to his Disciples, but ye shall 
not be so, Luke 22:25. The Business of True Religion is quite 
another thing. It is not instituted in order to the erecting of an 
external Pomp, nor to the obtaining of Ecclesiastical Dominion, 
nor to the exercising of Compulsive Force; but to the regulating 
of Men’s Lives according to the Rules of Virtue and Piety.  18 
        Toleration is a pragmatic response to the practical need to 
coexist with others who have different conceptions of the good. 
Toleration develops out of the recognition that in practice 
diversity cannot be eradicated by either philosophical argument 
or political force. Locke’s approach became more clearly defined 
in the nineteenth century with Mill’s account of the practical 
need to tolerate dissenting opinions. Both Locke and Mill base 
their argument for toleration upon an account of human 
psychology and epistemology. Locke argued, for example, that 
since it was not practically possible to produce orthodoxy by way 
of coercion, the state should tolerate dissent. While Locke rejects 
coercion in belief formation, Mill emphasizes that belief in the 
truth will be stronger if the truth has been tempered by argument 
and dissent. Although Mill’s psychology of belief is similar to 
Locke’s, his tolerant attitude goes beyond Locke. Mill thus 
foreshadows the way in which toleration would develop in the 
twentieth century. Mill celebrates diversity as such. Today we 
encounter radical diversity with tolerant eyes opened by the 
horrors of those “final solutions” that have sought to eliminate it. 
We no longer believe that it is practically possible to unify 
human life under one concept or idea. 19 

                                                
18 John Locke, A Letter concerning Toleration and Other 

Writings, edited and with an Introduction by Mark Goldie 

(Indianapolis: Liberty Fund, 2010), pp. 7 – 8. 

12/5/2015. http://oll.libertyfund.org/titles/2375. 
19 Andrew G. Fiala, “Toleration and Pragmatism,” From:  The 

Journal of Speculative Philosophy  

John Locke points out that if the Gospel and the Apostles may be 
credited, no Man can be a Christian without Charity, and 
without that Faith which works, not by Force, but by Love, then 
it would indeed be very hard for one that appears careless about 
his own Salvation, to persuade me that he were extremely 
concerned for mine. For it is impossible that those should 
heartily and sincerely apply themselves to make other People 
Christians, who have not really embraced the Christian Religion 
in their own Hearts. Locke appeals to the Consciences of those 
that persecute, destroy, torment, and kill other Men upon 
pretense of Religion, whether they do it out of Kindness and 
Friendship and towards them, or no: And he shall then indeed, 
and not till then, believe they do so, when he shall see those fiery 
Zealots correcting, in the same manner, their Friends and familiar 
Acquaintance, for the manifest Sins they commit against the 
Precepts of the Gospel; when he shall see them thus express their 
Love and Desire of the Salvation of their Souls, by the infliction 
of Torments, and exercise of all manner of Cruelties; and when 
he shall see them prosecute with Fire and Sword the Members of 
their own Communion that are tainted with enormous Vices, and 
without Amendment are in danger of eternal Perdition. For if it 
be out of a Principle of Charity, as they pretend, and Love to 
Men’s Souls, that they deprive them of their Estates, maim them 
with corporal Punishments, starve and torment them in noisome 
Prisons, and in the end even take away their Lives; I say, if all 
this be done merely to make Men Christians, and procure their 
Salvation, Why then do they suffer Whore-doom, Fraud, Malice, 
and such like enormities, Romans 1; which (according to the 
Apostle) manifestly relish of Heathenish Corruption, to 
predominate so much and abound amongst their Flocks and 
People? These, and such like things, are certainly more contrary 
to the Purity of the Church, to the Glory of God, and to the 
Salvation of Souls, than any conscientious Dissent from 
Ecclesiastical Decisions, or Separation from Public Worship, 
whilst accompanied with Innocence of Life. 20 
        John Locke argues that the mind often takes of comparing, 
is the very being of things; when considering any thing as 
existing at any determined time and place, we compare it with 
itself existing at another time, and thereon form the ideas of 
identity and diversity. When therefore we demand, whether any 
thing be the same or no; it refers always to something that existed 
such a time in such a place, which it was certain at that instant 
was the same with itself, and no other. From whence it follows, 
that one thing cannot have two beginnings of existence, nor two 
things one beginning; it being impossible for two things of the 
same kind to be or exist in the same instant, in the very same 
place, or one and the same thing in different places. That 
therefore that had one beginning, is the same thing; and that 
which had a different beginning in time and place from that, is 
not the same, but diverse. When we see any thing to be in any 
place in any instant of time, we are sure (be it what it will) that it 
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is that very thing, and not another, which at that same time exists 
in another place, how like and undistinguishable sever it may be 
in all other respects: and in this consists identity, when the ideas 
it is attributed to vary not at all from what they were that moment 
wherein we consider their former existence, and to which we 
compare the present. For we never finding, nor conceiving it 
possible, that two things of the same kind should exist in the 
same place at the same time, we rightly conclude, that whatever 
exists any where at any time, excludes all of the same kind, and 
is there itself alone. 21 
        Aaron Lerche indicates that our concern for nonhuman 
nature can be justified in terms of a human right to liberty of 
ecological conscience. This right is analogous to the right to 
religious liberty, and is equally worthy of recognition as that 
fundamental liberty. The liberty of ecological conscience, like 
religious liberty, is a negative right against interference. Each 
ecological conscience supports a claim to protection of the parts 
of nonhuman nature that are current or potential sites of its active 
pursuit of natural value. Destruction of an object of current or 
potential natural value is like destroying a church, mosque, 
temple, or other holy place. This justification for environmental 
conservation is analogous to the standard justification for 
individual negative rights, as upheld by the liberal tradition of 
Locke, Mill, and Rawls. 22 
 

IV. WE ARE ALL LOOKING FOR TOLERANCE 
        Michael Walzer believes that the idea that our choice are not 
determined by a single universalism or universal principal and 
that the right choice might not be similarly right there is, strictly 
speaking, a relative to the history and culture of the people whose 
lives it will arrange. This seems an obvious point. However, he is 
advocating an unconstrained relativism, for an arrangement, and 
no feature of an arrangement, is a moral option unless it provides 
for some version of peaceful coexistence. We choose within 
limits, but the real disagreement is whether such limit exist, no 
one seriously believes that they don’t, but how wide they are. 
The best way to estimate that the width is to describe a range of 
options and to make the case for plausibility and limitations of 
each within its historical context. 23 
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        David M. Rasmussen clarifies the kind of context, which 
requires toleration. His point of departure is a characterization of 
modernity that both departs from the classical modern theory of 
secularization and draws from the current research on multiple 
modernities. This will lead to the definition of conflict and 
tolerance within the confines of a post-secular society. The 
philosophical component of the concept of toleration will be 
taken from both Aristotle and Kant in the sense that toleration is 
not only a necessary virtue in modern society, it is also a 
normative notion based on respect for the law. we can no longer 
characterize toleration on the basis of a theory of secularization 
because of the more or less recent resurgence of religion. 
Rasmussen concludes that toleration must be conceived of as a 
principle of justice in a society that requires respect not only for 
the rights of others but for their cultures as well. 24 
        Catriona McKinnon points out that by countering the claim 
that vertical toleration is redundant given a commitment to the 
Rawlsian version of the liberal democratic ideal, and by 
articulating a version of that ideal that shows this claim to be 
false; the reaffirmation is that the centrality of vertical toleration 
in the Rawlsian liberal account of state-citizen relations. The 
direct, vertical toleration of certain types of citizen by the 
Rawlsian liberal state is appropriate and required in 
circumstances in which these types of citizen pose a threat to the 
stability of the state.25 
        Maria Rosa Aantognazza argues that neither toleration ad 
intra nor toleration ad extra is grounded for Leibniz in 
indifference toward the content of revealed religion. On the 
contrary, Leibniz remained convinced of the objective truth of 
the Christian religion as it is handed down by the millennia-old 
tradition of the truly universal church. In his view, reasons 
internal to the very nature of salvation and to the conception of 
God and man explicitly contained in or, at least, in accord with 
this tradition present religious toleration as the only justifiable 
answer to the differences among religions. Maria Rosa 
Aantognazza as one might expect, throughout his life Leibniz 
assumed an attitude of religious toleration both ad intra (that is, 
toward Christians of other confessions) and ad extra (that is, 
toward non-Christians, notably Muslims). Maria Rosa 
Aantognazza aims to uncover the philosophical and theological 
foundations of Leibniz’s views on this subject. Focusing in 
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particular on his epistolary exchange with the French Catholic 
convert Paul Pellisson-Fontanier. 26 
        Trudy D. Conway considers the relation between tolerance 
and hospitality. Conway situates this discussion in the history of 
philosophy with reference to a range of thinkers from Homer and 
Aristotle to Levinas, Derrida, and Walzer.  Hospitality responds 
to the challenge of what is most needed for re-conceiving how 
one might remain committed to the values of one’ s own 
community while also remaining open to those who do not share 
these same commitments. Conway argues that the virtue of 
hospitality is important for negotiating the complexities of our 
contemporary world. 27 
        Edwin Curley points out that Spinoza’s argument is not 
limited to religious toleration, but is an argument for freedom of 
philosophizing generally. Nevertheless, freedom of 
philosophizing in religion is the central case. Curley wants to 
know whether any of the arguments philosophers made in favor 
of religious toleration deserved to be effective in bringing about 
this transformation. The central thesis of Spinoza’s Theological-
Political Treatise is that the state not only can permit freedom of 
philosophizing without endangering piety or the public peace, 
but that it must do so if it is not to destroy piety and the public 
peace. In making such an argument, he contributed greatly 
toward the transformation of Western culture with respect to 
toleration and religious liberty. Curley wants to understand how 
this transformation came about and what role Spinoza played in 
it.28 
        Andrew Fiala discusses one source of toleration: a modest 
recognition of the limits of our ability to imagine the situation of 
the other. Fiala further connects this with both respect for the 
autonomy of the other and the moral need to engage the other in 
dialogue. The conclusion is that toleration is important in light of 
the ubiquity of failures of the moral imagination. Fiala considers 
several examples of the failure of the moral imagination, 
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Contemporary World 16, Issue 1, (Spring 2009), p. 1.DOI: 

10.5840/pcw20091611. 
28 Edwin Curley, “Castellio vs. Spinoza on Religious 

Toleration,” in:  Modern Philosophy 7 (2000), p. 89. The 

Proceedings of the Twentieth World Congress of Philosophy.  

including a discussion of the Hindu practice of sati or widow 
burning. 29 
        Toleration means to keep self and other; it is to keep the 
other by giving him the right to exist first, then the consequence 
of this freedom of choice guaranteed by the right to exist. I exist; 
therefore I am free. Toleration also keeps other, because he will 
do the same role toward self on the basis of action and re-action, 
and although it is a natural base, but, at the same time, a role of 
human relations. Toleration is a human virtue, this virtue that 
without it human beings will be courtyard and commodificated, 
i.e., making them goods in one system, contrary to what is in 
natural order. The system of nature is based on several elements, 
such as: diversity, contrast, different in human and natural assets. 
And without toleration; diversity would be destroyed and moving 
people to be engaged in one box, a locked cage or a dark prison. 
30 
        So, it can be said that the attempts to deepen human 
understanding on toleration have not been interrupted since 
Locke until today. On the contrary, we find that the work is 
continuing in this context, and, therefore, it is very possible and 
important to get benefit from all attempts to formulate the 
general laws of ‘Tolerationology.’ 
 

V. THE POSSIBILITY OF RELIGIOUS TOLERATION 
        Voltaire believes what seems to reason impossible—in other 
words, he believe what he do not believe—and therefore he must 
hate those who boast that they believe an absurdity opposed to 
mine. Such is the logic—such, rather, is the madness—of the 
superstitious. To worship, love, and serve the Supreme Being, 
and to be of use to men, is nothing; it is indeed, according to 
some, a false virtue, a “splendid sin,” as they call it. Ever since 
men made it a sacred duty to dispute about what they cannot 
understand, and made virtue consist in the pronunciation of 
certain unintelligible words, which every one attempted to 
explain, Christian countries have been a theatre of discord and 
carnage. Voltaire also believes that God has given you 
understanding; he cannot wish that you should pervert it. It is a 
fact of daily experience that God, who gives everything, has 
given one man more light and more talent than another. No one 
can deny that it is possible for God to shower his finest gifts on 
one of his works. It does not offend our good sense that he has 
chosen to link one man more closely to himself than others; that 
he has made him a model of reason or virtue. We may, therefore, 
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believe in Jesus as one who taught and practised virtue; but let us 
take care that in wishing to go too far beyond that, we do not 
overturn the whole structure. 31 
        Catholic Encyclopedia defines toleration as “Toleration in 
general signifies patient forbearance in the presence of 
an evil which one is unable or unwilling to prevent. By religious 
toleration is understood the magnanimous indulgence which one 
shows towards religion other than his own, accompanied by the 
moral determination to leave it and its adherents unmolested in 
private and public, although internally one views it with 
complete disapproval as a “false faith.” 32 
         “Evangelical toleration” is recovered as a neglected 
tradition in early modern political thought with important 
consequences for contemporary political theory and practice. Not 
only were evangelical considerations essential in shaping the 
particular institutions associated with toleration in England and 
America, the varieties of evangelical toleration represented by 
Williams and Locke shed significant light on the very different 
institutions—and intuitions—governing the expression of 
religious difference in liberal democracies today.  Many political 
theorists dismiss the prudential arguments made by “proto-
liberal” thinkers like Roger Williams or John Locke in favor of 
toleration as a necessary precondition for evangelism and 
conversion as intolerant, unacceptably instrumental, and 
inessential to their deeper theories. By contrast, critics of 
liberalism treat them as smoking gun evidence for an imperial 
and civilizing mission underlying liberal toleration. Both sides 
underestimate evangelical toleration’s genealogical and 
theoretical importance. 33 
        In a deliberative democracy, accommodations to religious 
minorities must be based on transformations in the current 
reflective equilibrium among the norms that make up the 
complex democratic ideal. This is not merely a conceptual 
enterprise of commensuration, since the need for any such 
transformation in standards of justification is due to changes in 
the nature of the polity itself, changes that in turn modify its 
regime of toleration. Recent debates about the public or 
nonpublic character of religious reasons provide a good test case 
and show why liberal deliberative theories are intolerant and fail 
to live up to democratic obligations to provide justifications to all 
members of the deliberative community. Political liberals now 
defend what Rawls calls the “inclusive view” of public reason 
with the appropriate ideal of reasonable pluralism. Against the 
application of such a liberal conception of toleration to 
deliberative democracy "the open view of toleration is with no 
                                                
31 Voltaire, Toleration and Other Essays, p. 92 – 96. 
32 See: Catholic Encyclopedia, 
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constraints" is the only regime of toleration that can be 
democratically justified. 34  
        Religious toleration has long been the paradigm of the 
liberal ideal of toleration of group differences, as reflected in 
both the constitutions of the major Western democracies and in 
the theoretical literature explaining and justifying these practices. 
Article 18 of the Universal Declaration of Human Rights 
declares, everyone has the right to freedom of thought, con- 
science and religion; this right includes freedom, either alone or 
in community with others and in public or private, to manifest his 
religion or belief in teaching, practice, worship and observance. 
The American Constitution provides that “Congress shall make 
no law respecting an establishment of religion, or prohibiting the 
free exercise thereof.” The first of the four “Fundamental 
Freedoms” in the Canadian Charter of Rights and Freedoms is 
held to be “freedom of con- science and religion.” As the 
German Constitution (or “Basic Law”) provides in Article 4, 
“Freedom of faith and of conscience, and freedom to profess a 
religious or philosophical creed, shall be inviolable,” adding, in a 
separate clause, “The undisturbed practice of religion shall be 
guaranteed.” 35 
        Catholic Encyclopedia indicates that nowhere is dogmatic 
intolerance so necessary a rule of life as in the domain of 
religious belief, since for each individual his eternal salvation is 
at stake. While abstract truth, both profane and religious, asserts 
itself victoriously through its impersonal evidence against all 
opposition, its human advocate, engaging in personal contest 
with adversaries of flesh and blood like himself, must have 
recourse to words and writing. Just as there can be no alternative 
multiplication tables, so there can be but a single true religion, 
which, by the very fact of its existence, protests against all other 
religions as false. But the love of truth requires each man to stand 
forth as the incorruptible advocate of truth and of truth alone. 
Conscious that the truth for which he fights or 
in good faith believes he fights, is, by reason of its innate 
nobility, incompatible with any blemish or stain, he will never 
claim license to abuse. Such an ideal champion of truth is 
fittingly designated by the English word “gentleman.” Hence the 
sharp, yet almost impersonal clash between opposing views of 
life, each of which contends for the palm, because each is 
thoroughly convinced that it alone is right. But the very devotion 
to truth which supports these convictions determines the kind of 
polemics which each believes himself called on to conduct. He 
whose sole concern is for truth itself, will never besmirch his 
escutcheon by lying or calumny and will refrain from all personal 
invective. He may, however, by a fair counter-stroke parry an 
unjust, malicious, and insulting attack, since his adversary has 
no right to employ invective, to falsify history, to practice sordid 
proselytism, etc., and may, therefore, be driven without pity from 
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his false position. These principles obtain universally and for all 
men -- for scholars and statesmen, for Catholics and Protestants. 
36 
Voltaire says ‘On Superstition,’  
“My Brethren: 
        You are aware that all prominent nations have set up a 
public cult. Men have at all times assembled to deal with their 
interests and communicate their needs, and it was quite natural 
that they should open these meetings with some expression of the 
respect and love which they owe to the author of their lives. This 
homage has been compared to the respect which children pay to 
their father, and subjects to their sovereign. These are but feeble 
images of the worship of God. The relations of man to man have 
no proportion to the relation of the creature to the Supreme 
Being; there is no affinity between them. It would even be 
blasphemy to render homage to God in the form of a monarch. A 
ruler of the whole earth—if there could be such a person, and all 
men were so unhappy as to be subject to one man—would be but 
a worm of the earth, commanding other worms of the earth; he 
would still be infinitely lower than the Deity. In republics, 
moreover, which are unquestionably earlier than any monarchy, 
how could God be conceived in the shape of a king? If it be 
necessary to represent God in any sensible form, the idea of a 
father, defective as it is, would seem to be the best fitted to our 
weakness.” P36F

37 
        Yes, the religious tolerance is possible, but very possible; it 
is an inevitable reality. Religion, in its own nature, and according 
to what it is, cannot be an extremist or fanatic or convulsive. 
Indeed, the religious teachings require tolerance according to 
their special nature in order to accommodate different people 
intellectually, culturally and socially.  
        But where intolerance comes from? The main source of 
fanaticism and intolerance and exclusion of the other comes, not 
from religion itself, but from people who hold in themselves 
exclusionary, intolerant and convulsive interpretations of 
religion.   
 

VI. IDENTITY, DIFFERENCE, AND RESPONSIBILITY 
        There is widespread agreement that tolerance is a mainstay 
of modern liberalism, Michael Rosenthal argues. There is less 
agreement about what justifies it. It captures the central tension 
between disapproving some conduct and yet allowing it to 
continue that we find in the etymology of the word itself, which 
comes from the Latin tolerare, which means to bear or endure. 
As a starting point Rosenthal wants to offer the definition of 
toleration as “the refusal, where one has the power to do so, to 
prohibit or seriously interfere with conduct that one finds 
objectionable.” 
        There are a variety of problems with this view but one bears 
directly on toleration itself. If we transform disapproval of others 
                                                
36 See: Catholic Encyclopedia, 

from: http://www.catholic.org/encyclopedia/view.php?id=116
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37 Voltaire, Toleration and Other Essays, p. 88. 

into indifference then toleration seems to have lost its meaning. 
Another set of problems arises if we accept some concept of the 
good as the basis for disapproval. One central problem of this 
kind, the so-called “paradox of toleration,” can be stated as 
follows: “Normally we count toleration as a virtue in individuals 
and a duty in societies. However, where toleration is based on 
moral disapproval it implies that the thing tolerated is wrong and 
ought not to exist. The question which then arises is why. . . it 
should be thought good to tolerate." If we include the expression 
of ideas through speech or other media as part of "conduct" then 
this will serve us adequately. This tension, however, produces a 
variety of conceptual puzzles and difficulties that bear on the 
justification and maintenance of the practice itself. Some of the 
problems are meta-ethical and arise from questions about the 
status of normativity itself. For example, one common 
justification of tolerance is based on skepticism about the good. 
If there is no objective idea of the good then enforcement of 
some subjective concept of it would be unjustified. P37F

38 
        Tolerance requires us to accept people and permit their 
practices even when we strongly disapprove of them. There are 
limits to what we are able to do to prevent these things from 
happening, but we need not restrain ourselves out of tolerance for 
these actions as expressions of the perpetrators’ 
values. Tolerance thus involves an attitude that is intermediate 
between wholehearted acceptance and unrestrained opposition. 
This intermediate status makes tolerance a puzzling attitude. 
There are certain things, such as murder, that ought not be 
tolerated.P38F

39 
        Conceptions of equal citizenship or of universal human 
rights can be seen to have protected deep-reaching structures of 
inequality and domination that are damaging to women and other 
subordinate groups. It is now widely acknowledged that social 
pluralism—the presence in a society of distinct traditions and 
ways of life—vastly complicates the project of liberal political 
thought. The permanent presence of different and often 
competing systems of value challenges the ideal of civic culture 
on which liberal principle depends. P39F

40 
        Forgiveness benefits wrongdoers, as well, by releasing them 
from the blame and hard feelings often directed toward them by 
those they wrong, or helping them transcend the guilt or remorse 
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they suffer from having done wrong, thereby allowing them to 
move forward in their lives. There is a strong relationship 
between toleration and forgiveness. Maintaining or perpetuating 
personal relationships is one of the clearest and most important 
ends of forgiveness, though not the only important one. 
Forgiving those who wrong us often helps us move beyond 
strong negative emotions which, if allowed to fester, could harm 
us psychologically and physically. These ends of forgiveness 
may be regarded as in general enabling in the sense that they 
show how forgiveness sometimes helps people move beyond the 
wrongs they endure or cause and the sometimes debilitating 
effects those wrongs have on wrongdoers and victims alike. For 
some, forgiveness has these forward-looking benefits because of 
the way it transfigures the past. 41 
        Tolerance is a defining value of liberalism, but it is also a 
nagging an embarrassment and vulnerability, as critics and 
defenders of liberalism both recognize. Liberals call tolerance 
“elusive,” “difficult,” “unstable,” “contradictory,” and even 
“impossible,” but they nevertheless regard toleration as an 
indispensable practice not only for believers in the values of self-
creation and pluralism but also for citizens of whatever 
persuasion in a world of cultural, moral, and ideological 
variety. Many of its advocates acknowledge its flaws—for 
example, that tolerance can be condescending, hypocritical, and 
insufficiently ambitious in pursuit of justice and equality—but 
the only thing worse, they agree, is intolerance. Tolerance 
involves acceptance, sometimes grudging, of beliefs, values, and 
practices with which one disagrees or of which one disapproves, 
and that may understandably be felt as something less than the 
full recognition and equal treatment that dignity and respect 
require. 42 
        The full freedom of expression of individual and group 
differences in terms of culture, morality, religion, and lifestyle 
would be granted, and people would be freed from the burden of 
their differences and from the disadvantages suffered as members 
of certain groups. Equating contemporary question of toleration 
with issues of distribution, dealt with by the appropriate 
extension of the distributive paradigm, would love liberal 
toleration intact as the solution to moral, religious, and 
metaphysical pluralism. Moreover, it would avoid questioning 
the principal of state neutrality, and it would neutralize the risk 
that particular memberships and collective identities might 
trespass into the public domain of citizenship, the ground, 
indeed, of democratic legitimacy, of the overlapping consensus 
and of public reason s for the liberal democratic order to be 
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preserved. And if the distributive paradigm could be stretched far 
enough to compensate for asymmetries in public respect, social, 
and opportunities linked to membership of disadvantaged groups, 
then the liberal ideal of toleration would be properly fulfilled.43 
 Therefore, tolerationology is a way of thinking in the individual 
and collective responsibility about the importance of tolerance 
and its extreme necessity for the sustainability of human life and 
the continuity of co-existence. It’s a responsibility to maintain 
self-identity on the one hand and to deal with the different 
identity of other in a very sophisticated way so as to promote the 
values of peace in every place and time.  
 

VII. CONCLUSION  
1- The aim of ‘Tolerationology’ is to launch the way for 

philosophy and human thought to start thinking with 
toleration as a science, which represents one of the basic 
approaches to counter extremism, intolerance, narrow-
mindedness and stagnation.  

2- We consider toleration as love to human beings and 
other creatures. It is cooperation and a decision in co-
existence with other regardless of being different.  

3- ‘Tolerationology’ means through tolerance we can find 
solutions to the severe structural imbalances in the 
nature of individual and the structure of society too.  

4- The difference is an essential part of human nature, and 
history shows that humanity has been different 
throughout its history. The solution for humanitarian 
difference is in tolerance.  

5- The origin of the history of humanity is tolerance, peace 
and coexistence; regardless of the periods in which this 
history has seen witnessing a struggle and a conflict 
between different social groups in different times and 
places.  

6- John Locke represents one of the important stations in 
the history of toleration in the world. His book ‘A Letter 
Concerning Toleration’ is considered a leading figure in 
the attempt to think about ‘Tolerationology.’ 

7- The attempts to deepen human understanding on 
toleration have not been interrupted since Locke until 
today. On the contrary, we find that the work is 
continuing in this context, and, therefore, it is very 
possible and important to get benefit from all attempts 
to formulate the general laws of ‘Tolerationology.’ 

8- The religious tolerance is possible. It is an inevitable 
reality. Religion cannot be an extremist or fanatic or 
convulsive. Indeed, the religious teachings require 
tolerance according to their special nature in order to 
accommodate different people intellectually, culturally 
and socially.  

9- The main source of fanaticism and intolerance and 
exclusion of the other comes, not from religion itself, 
but from people who hold in themselves exclusionary, 
intolerant and convulsive interpretations of religion.   
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10- Tolerationology is a way of thinking in the individual 
and collective responsibility about the importance of 
tolerance and its extreme necessity for the sustainability 
of human life and the continuity of co-existence.  

11- It is a responsibility to maintain self-identity on the one 
hand and to deal with the different identity of other in a 
very sophisticated way so as to promote the values of 
peace in every place and time.  
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Abstract- E-commerce has strongly emerged as a new pillar of 
International Trade in recent times, not only Business to 
Customer (B2C) but also Business to Business (B2B) market 
places have made an impact globally as new channel of revenue 
generation engine. Now Global trade is far more dependent on 
such portals which have provided easy access to buyers and 
suppliers to interact and trade with each other. Since the industry 
is new and dependent on advance technology which is changing 
very frequently that is not allowing businesses to maintain the 
required satisfaction levels. This study has made an attempt to 
identify the potential factors that are affecting the satisfaction of 
members on Business to Business (B2B) portals. The specific 
objective of this study is to analyze the factors affecting the 
Asian customers’ of B2B portals and the role of Chinese market 
in developing B2B portals as a new industry to the world arena. 
Target audience was the paid members of these B2B portals 
which are mostly based in China and they are also the biggest 
source of revenue generation. Primary data was gathered through 
Questionnaire and 25 respondents were interrogated whose 
responses were further tested. Finally, this study has revealed the 
significant evidence with respect to the satisfaction of the 
members of these portals and recommendations have also made 
about what measures companies should take to ensure their 
satisfaction level. 
 
Index Terms- Business to Business (B2B) Portals, customer 
satisfaction, International Trade 
 

I. INTRODUCTION 
A. Overview and Background 

commerce has become part and parcel now a day’s, not only 
Business to consumer (B2C) but also the phenomena of Business 
to Business (B2B) portals have having a significant importance 
in world economy. Heavy investments on these B2B portals by 
the members have made this industry a new and strong sector in 
a situation where world economy is seriously disturbed. This 
study is belonging to the role of Factors Affecting the Customer 
Satisfaction on B2B Portal in Asian businesses as there are many 
root causes which influence on customer satisfaction including 
major to minor factors. As the industry has already gets it roots 
and standing on the strong pillars so there must be some critical 
factors which are necessary and needs to be highlight for the 
betterment of this sector.  
        Technology has revolutionized everything including, it 
made everything accessible, anything that is required can easily 
find on Internet within no time period even businesses are linked 
to technology. Internet is not an Industry it’s an Era, Tradekey, 

(2005). But there are some shortcomings of using internet as well 
especially when you are dealing in B2B ecommerce on both ends 
weather its a buyer or supplier. A buyer needs a serious security 
of money that is going to lend and as supplier there are many 
issues that are involved and making and maintaining satisfaction 
levels, some of them we will be discussing in this paper. A 
Supplier when joins B2B portals only think about the benefits or 
in business terms one can say is ROI (Return on investment), But 
to achieve targets there are certain services needed in order to 
have a smooth transaction. E-services are very complex in 
nature, response of inquiries, information security, search 
criteria, postings, service delivery issues and most importantly 
rapid changes in industry. Ba, and Johansson (2006). The 
situation becomes terrible here because it’s hard to fix any 
standard and save financial & operational cost and more 
importantly this is linked to customer satisfaction. The interface 
of the websites are not that friendly to allow members to search 
with specific criteria & only few of them having advertisements 
that reflects users demography. Accenture (2010). Rightly so, to 
customize searches there should be a clear indication on websites 
that can allows members to search normally or advance searches. 
Oracle (2012); presented interesting results, personalization 
(custom catalogs, micro sites) persuades customers most heavily, 
followed closely by the online catalog and search engine 
optimization (SEO). More interestingly Mobile websites and 
applications secure 5th position in the top line up after paid 
advertisements. Services such as online Product Catalog & 
Showcase, Alerts, trust point / numbers, Optimization work (Key 
words Selection), ads especially Top Ranking, sub accounts, 
Year Count or Associated Tags, social media, Friendly Interface, 
Customer Services / Account Management etc are major to 
minor needs of the members depending upon different B2B 
portals. Wang, and Benaroch (2002) mentioned the complexities 
for the suppliers to get the orders in competitive markets, well 
agreed with the authors that if choices are available for the 
buyers they can find many suppliers at the same stage. It’s easy 
to promote loyalty online because more information is usually 
available for customers (Shankar et al, 2002). Partially this 
author is right when everything is available it becomes easier to 
use but again some steps are need to be explained to customers. 
CoE (2007) suggested that American and EU top businesses are 
transforming to pay advertising online at the expenses of print 
advertisements. This study also mentioned the role of social 
media and Search engine Marketing (SEM) and companies’ 
interests towards them. 
 

B.  An Overview of an Organization under Study 
        Tradekey.com has been launched in end of 2005. Soon after 
its launch Tradekey secured 2nd position in world’s B2B portal 

E 
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industry after Alibaba. It’s a Saudi Based company which is 
running its operations from Pakistan and competing globally. 
China Market has the Maximum number of premium members at 
Tradekey.com which is actually the base of research. Tradekey 
and other B2B portals believes that it is difficult to make a long 
term strategies due to rapid changes in Internet technologies 
which itself is a root cause of the factors we will be discussing in 
this study. 
 
C    Rationale behind the Research 
        As mention above facts researcher came to know that these 
are the core issues that are directly linked with the satisfaction of 
member dealing in online B2B portals. Several studies mostly 
concerned over supply chain issues of B2B ecommerce. This 
paper aims to identify factors that are directly involved in 
satisfaction levels of the members of these b2b portals. The 
critical issues and detailed study will be discussed on factors 
associated to supplier's satisfaction; under this prospective this 
study highlights the problems as mentioned below. 
 
     D    Research Question       
        What are the factors influenced on the customer satisfaction 
when using the B2B portals for e-commerce trade/business? 
 
    E     Significance of the Study 
        This study identify the gapes and highlight the issues related 
to customer satisfaction more specifically core and IT related 
service such as( customer and technical services, membership 
services including ads, emails, sign up, multiple account 
linkages, interface etc, Social media, Supply Chain, 
Communication). This study point out the relevant issues that 
may cause the customer satisfaction while using the B2B portals. 
The significance of this study is to provide the primary support to 
improve the communication between suppliers and customers in 
an effective manner. Further, this study carried out to provide 
extensive support for ecommerce business and their 
functionalities. 
 
   F     Scope of the Study 
        The fundamental and the core cause of this particular study 
is to let the people know about the real picture of B2B portals 
that can be helpful to use them in an effective way. This study 
will be helpful for the new researcher to identify the core issues 
that Asian markets are facing on these B2B portals and helps 
them to understand and work more extensively. This study will 
also be useful for members of these B2B portals and the buyers 
in a way that they could able understand the limitations of each 
other and act in a way that could be suitable for both parties. 
        For Pakistani markets, the businesses out here can take the 
benefits of this modern system of trading online and dealing in 
B2B which can be a new window to decrease certain operation 
costs.   
        Last but not the least and probably the most importantly the 
regulations from Governments & policies & procedures of the 
portal’s management to that ease for both buyers and supplier to 
deal freely and make secure transactions while using these 
portals. 
 
   G    Objectives of the Study/Purpose of the Study 

        The main objective of this study is to examine the factors 
affecting customer satisfaction on B2B portals. There are some 
specific objectives which are also needs to be highlight in this 
comprehensive study which are mentioned below; 
 
- To identify the Importance of B2B portals for Asian markets. 
- To find out the role of B2B portals in customer satisfaction. 
- To find out the role of Customer Services on B2B portals. 
- To explore the kind of membership services members needs to 
get success and satisfaction on these portals. 
- To understand the role of Social media in B2B business. 
- To study supply Chain issues, including order closing, search 
cost, Transportation and sampling procedures. 
 
    H    Hypothesis 
        H1 There is a significant relationship between Customer 
Services and Customer Satisfaction on B2B portals. 
        H2 There is a significant relationship between Social Media 
and Customer Satisfaction on B2B portals. 
        H3 There is a significant relationship between Membership 
Services and Customer Satisfaction on B2B portals. 
        H4 There is a significant relationship between 
Advertisements and Customer Satisfaction on B2B portals. 
        H5 There is a significant relationship between Order 
Processing and Customer Satisfaction on B2B portals. 
        H6 There is a significant relationship between Supply Chain 
and Customer Satisfaction on B2B portals. 
        H7 There is a significant relationship between 
Communication & feedback and Customer Satisfaction on B2B 
portals. 
 

II. LITERATURE REVIEW 
        B2B ecommerce is primarily responsible for improving the 
efficiency of the companies and reduction the overall cost 
involve in the supply chain by automating the system on single 
or different platform. There were several heads of cost were 
involve previously that includes manual systems, labor processes 
transaction charges etc. What B2B did is, it automates all of 
manual process by approving buyer registration, developing 
online catalogs, and attractive contract based prices and 
contractual terms and conditions. Further the study explained that 
though there is a decline in online purchasing but the growth of 
B2B ecommerce is continuously growing and taking the share 
from the offline economy which is struggling. Oracle (2011). 
Ecommerce provides even faster communication than phone 
calls, sending faxes and invoicing system just because human 
linkages are faster than humans and other means. the profits 
coming from multiple sources and it allows companies to bypass 
some of the processes of value chain, the ecommerce also 
provides buyers an opportunity to choose the best one as per 
requirement, some might required higher quality and others need 
lower prices. Standifer, and James (2003). 
        A study conducted on Australian agribusiness firms selected 
a buyer side model in b2b ecommerce which is actually a buyer 
centric model in nature that suggests the major buying needs 
from suppliers who are large or big in size. This model not only 
responsible in reduction of buyer’s costs by viewing the list of 
products and services which are offered to  them but also it 
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increases customer relationships by having instant replies and 
strong coordination from supplier’s end. Eric (2005). Though the 
use of social media increases the customer empowerment 
significantly, but it has some barriers involve. These could be 
time, money and most importantly the technical expertise which 
are required to target the audience. So one should be well 
supported and trained to use social media before implementing 
the social media strategy. Nicole (2013). The Oracle (2002) 
Surveyed on B2B ecommerce and presents their findings in a 
way that it categorize the list of factors that influence on the 
revenues the most, these are personalization, online catalog and 
making as per their requirements on micro sites, the search 
engine optimization, Paid Advertisements, Mobile applications, 
social media and other. While there is English is the common 
language used in business but there are huge numbers who 
speaks different languages like Spanish or Arabic. So ignoring 
this pool of potential participants ecommerce can missed the 
opportunity. Computers and internet systems can translate but 
they can’t be accurate and make multi-lingual requires human 
efforts.  Voloper (2008).  
 

III. METHODOLOGY 
        Data was collected to achieve the purpose, scope and to test 
the hypothesis of the study, primary data has been collected to 
test the hypothesis. The method for conducting inquiries was 
questionnaire for factors affecting customer satisfaction on B2B 
portals. The instrument was based on liker scaling to collect 
primary data. Sample covering members of Tradekey.com, which 
is a leading B2B portal. Online methods have such as Skype, QQ 
and Email have been used to collect the data. One sample and 
Correlation has been used to test the hypothesis. The secondary 
data has been collected through different sources that include, 
research papers, white papers, conference proceedings, survey 
reports. The accuracy of data can be a concerning factor because 
of some limitations, as Tradekey.com is running its operations 
from Pakistan, so the data has been collected by sending 
Questionnaire through online means. Due to financial and time 
restraints it was difficult to collect data by visiting personally.  
 

IV. DATA ANALYSIS 
        The independent variable customer services mean statistics 
and standard deviation comes out to be 4.0533 and 0.58278 
respectively.  The independent variable social media mean 
statistics and standard deviation comes out to be 3.7733 and 
0.73736 respectively. The independent variable membership 
services mean statistics and standard deviation comes out to be 
3.9800 and 0.38586 respectively. The independent variable 
advertisements mean statistics and standard deviation comes out 
to be 4.2400 and 0.53755 respectively. The independent variable 
order processing mean statistics and standard deviation comes 
out to be 3.6200 and 0.49540 respectively. The independent 
variable supply chain mean statistics and standard deviation 
comes out to be 3.2200 and 0.54639 respectively. The 
independent variable communication & feedback mean statistics 
and standard deviation comes out to be 3.7067 and 0.60146 
respectively. The dependent variable customer satisfaction mean 

statistics, standard deviation statistics comes out to be 3.5900 and 
0.49413 respectively. 
        The results suggest p values us .000 which can be write as 
p<.001. So as per results we can conclude that there are 
significant value found between our dependent variable and 
independent variables. In short the null hypotheses are rejected 
and all the alternate hypotheses are accepted to our study. 
        Pearson correlation is used to study the relation between the 
variables. If the value of correlation coefficient ranges from 0.10 
to 0.29 then it means there is a weak relation between the 
variable and when the coefficient ranges from 0.30 to 0.49 then it 
mean there is a medium relation and when the coefficient ranges 
from 0.50 to 1.00 then it shows there is a strong relation between 
the variables. Our study shows that there is a weak relationship 
between the dependent variable customer satisfaction and the 
independent variable customer service which is 0.26, it also 
shows that the relationship between customer satisfaction and 
social media is strong which is 0.611 and the relationship 
between dependent variable customer satisfaction and the 
independent variable membership services is 0.374 which shows 
medium relationship between the two. The relationship between 
independent variable advertisement and dependent variable 
customer satisfaction is 0.53 which shows strong relation 
between them, there is a weak relationship between the 
dependent variable customer satisfaction and the independent 
variable order processing which is 0.284, there is a negative 
linear relationship between independent variable supply chain 
and dependent variable customer satisfaction because its value 
comes out to be -0.038 and the relationship between customer 
satisfaction and communication and feed back is 0.163 which is a 
weak relationship.  
 

V. DISCUSSIONS & CONCLUSION 
        The affect of factors have been found impressive with 
respective to customer satisfaction on B2B portal. The statistical 
model has shown that there is a great significant among variables 
discussed above on the satisfaction of members of these B2B 
portals.  
        It’s is also to note down the behavior of most of the Chinese 
sales personnel’s because they do not have expertise to deal the 
buyers properly. People from different background are 
sometimes involved in tackling the buyers and that is deadly for 
the businesses. The other major issue is a language barrier, they 
rarely use calls to contact buyers, and the only possibility is 
through emails and chat mediums. Yet some confusion arises 
between buyers and suppliers because of grammatical mistakes 
and least proficient in English language. 
        Buyer’s also need to understand the behavior of Chinese 
market in terms of trading and manufacturing since China is way 
to different manufacturing market if we compare it from Japan or 
Korea in Asian other region. Industries are as famous by cities 
and developed by provinces or cities, an example can be quoted 
as Guangzhou is famous for shoes and handbags, Yiwu is world 
biggest commodity market, Ningbo is famous for ball bearing & 
Tianjin is for steel. 
        This paper tried to explore the market which is still to be 
discovered with respect to investment, trading and the behavior 
involve in buying and selling in B2B terms internationally via 
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online medium. This paper can provide the opportunity to those 
researchers who want to check the potential of B2B portal 
industry and the buying & selling patterns that prevails. The most 
interesting factor could be the behavior of Asian business 
professional’s especially Chinese suppliers. The Chinese 
products are now almost in every part of the world and they are 
so eager to expand more, but many of their approaches are yet to 

be discovered, the way they behave, the regions they like to deal 
in, their preferences towards any country or any particular buyer, 
the ways that they feel comfortable and so on. The future 
researcher’s could have their researches in these fields to explore 
more from this market & especially to tackle the challenge of 
their sales personnel’s in online business dealings. 
 

 
Appendix 
 

Table 01 
 

One-Sample Statistics 
 

  N Mean Std. Deviation Std. Error 
Mean 

Customer 
Services 25 4.0533 0.58278 0.11656 

Social Media 25 3.7733 0.73736 0.14747 
Membership 
Services 25 3.98 0.38586 0.07717 

Advertisements 25 4.24 0.53755 0.10751 
Order Processing 25 3.62 0.4954 0.09908 
Supply Chain 25 3.22 0.54639 0.10928 
Communication 
& Feedback 25 3.7067 0.60146 0.12029 

Customer 
Satisfaction 25 3.59 0.49413 0.09883 

 
Table 02 

 

  

Test Value = 0                                        

T df Sig. (2-
tailed) 

Mean 
Difference 

95% Confidence Interval 
of the Difference 
Lower Upper 

Customer Services 34.776 24 0 4.05333 3.8128 4.2939 

Social Media 25.587 24 0 3.77333 3.469 4.0777 

Membership Services 51.573 24 0 3.98 3.8207 4.1393 

Advertisements 39.438 24 0 4.24 4.0181 4.4619 

Order Processing 36.536 24 0 3.62 3.4155 3.8245 

Supply Chain 29.466 24 0 3.22 2.9945 3.4455 
Communication & 
Feedback 30.814 24 0 3.70667 3.4584 3.9549 

Customer Satisfaction 36.326 24 0 3.59 3.386 3.794 
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Table 03 
 

Correlations 

  

Custome
r 
Satisfacti
on 

Custom
er 
Services 

Soci
al 
Med
ia 

Members
hip 
Services 

Advertisem
ents 

Order 
Processin
g 

Supp
ly 
Chai
n 

Communic
ation & 
Feedback 

Pearson 
Correlatio
n 

Customer 
Satisfactio
n 

1 0.26 0.61
1 0.374 0.553 0.284 

-
0.03
8 

0.163 

Customer 
Services 0.26 1 0.06

2 0.18 0.678 0.434 
-
0.04
9 

0.397 

Social 
Media 0.611 0.062 1 0.244 0.274 -0.084 

-
0.09
5 

-0.193 

Membersh
ip 
Services 

0.374 0.18 0.24
4 1 0.15 0.113 

-
0.01
9 

-0.021 

Advertise
ments 0.553 0.678 0.27

4 0.15 1 0.425 
-
0.05
4 

0.404 

Order 
Processin
g 

0.284 0.434 
-
0.08
4 

0.113 0.425 1 
-
0.01
5 

0.543 

Supply 
Chain -0.038 -0.049 

-
0.09
5 

-0.019 -0.054 -0.015 1 0.036 

Communi
cation & 
Feedback 

0.163 0.397 
-
0.19
3 

-0.021 0.404 0.543 0.03
6 1 

Sig. (1-
tailed) 

Customer 
Satisfactio
n 

. 0.105 0.00
1 0.033 0.002 0.085 0.42

9 0.219 

Customer 
Services 0.105 . 0.38

5 0.195 0 0.015 0.40
8 0.025 

Social 
Media 0.001 0.385 . 0.12 0.092 0.345 0.32

5 0.178 

Membersh
ip 
Services 

0.033 0.195 0.12 . 0.238 0.295 0.46
3 0.46 

Advertise
ments 0.002 0 0.09

2 0.238 . 0.017 0.39
8 0.023 

Order 
Processin
g 

0.085 0.015 0.34
5 0.295 0.017 . 0.47

2 0.003 

Supply 
Chain 0.429 0.408 0.32

5 0.463 0.398 0.472 . 0.433 

Communi
cation & 
Feedback 

0.219 0.025 0.17
8 0.46 0.023 0.003 0.43

3 . 

N 

Customer 
Satisfactio
n 

25 25 25 25 25 25 25 25 

Customer 
Services 25 25 25 25 25 25 25 25 

Social 
Media 25 25 25 25 25 25 25 25 
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Membersh
ip 
Services 

25 25 25 25 25 25 25 25 

Advertise
ments 25 25 25 25 25 25 25 25 

Order 
Processin
g 

25 25 25 25 25 25 25 25 

Supply 
Chain 25 25 25 25 25 25 25 25 

Communi
cation & 
Feedback 

25 25 25 25 25 25 25 25 

 
Figure 1 summarizes the research model. 
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Abstract- Gypsum is a naturally occurring mineral produced in 
many parts of the India and the world. Chemically it is hydrated 
calcium sulfate. The chemical formula for pure gypsum is 
Ca(SO4)•2(H2O). In the chemically pure form, gypsum contains 
23.28% calcium (Ca) and 18.62% sulfur (S) in the readily 
available sulfate form (SO4). However, the typical gypsum 
sources that are commercially available for agricultural often 
contain impurities which result in a Ca level between 16%-23% 
Ca and 15%-19%.Rajasthan produces 99% of the total mineral 
Gypsum production in India. And most promising depostis 
occurs in Bikaner Distt. As demand is increasing so there is need 
for prospecting new promising areas of Gypsum/Gypsite . This 
research paper would help in meeting the increasing demand of 
natural Gypsum with the search of new deposits in Bikaner 
Distt.It would also help in generating revenues to the Govt.  
 
Index Terms- Mineral Gypsum, new deposits, prospecting 
works. 
 

I. INTRODUCTION 
ypsum is a hydrated sulphate of calcium which occurs as 
white opaque or transparent mineral in beds in Thar desert 

of Rajasthan in India. Such deposits are seen in Bikaner area. 
Except this it also occurs in bands in sedimentary formations 
such as limestones, sandstones and shales. In some cases it 
occurs as transparent crystals associated with clays 
(Gothmanglod deposits of Nagaur).  
 
Distribution:- 
        Gypsum deposits are known to exist in several parts of 
India. The more well-known gypsum-bearing regions are in 
Rajasthan and in South India, but smaller deposits occur also in 
Tehri-Garhwal, Himachal Pradesh and parts of western India. 
The latter have not been fully explored yet. Northern India-Small 
deposits of gypsum as pockets and thin beds are also known to 
occur in the Dehra Dun, Nainital and Tehri-Garhwal regions of 
Uttar Pradesh. The reserves are estimated at about 200,000 tons. 
Among the other deposits are those in the Sirmur district of 
Himchal Pradesh, which are estimated to contain about 1 million 
tons, and small deposits in Bhutan, Kashmir and Rewa (Vindhya 
Pradesh) for which no estimates of the reserves are available. 
Gypsum in veins and thin beds and as crystals distributed in 
sedimentary strata is also found in Saurashtra and Kutch. The 
reserves are estimated at 6.4 million tons. The in situ reserves of 
gypsum are estimated at 383 million tonnes. Out of this two 
million tonnes are of surgical/plaster grade, 92 million tonnes of 
fertilizer/pottery grade, 76 million tonnes of cement/paint grade, 

13 million tonnes of soil reclamation grade and the rest is 
unclassified. The total recoverable reserves of all grades of 
gypsum in Rajasthan are of the order of 105.5 million tonnes. 
With few exceptions, gypsum in India occurs mostly in thin beds, 
veins, lenses and as isolated clusters of crystals in various 
formations. Anhydrite, a common associate of gypsum has not 
been noticed in the known gypsum deposits in India.  
        However , 99% of Total Indian Production of natural 
Gypsum is from Rajasthan only.In which major production dist. 
are Bikaner, Sri-Ganganagar and Nagaur. They vary in thickness 
from a few inches to 10 ft. and over. Reserves have been roughly 
estimated to exceed 40 million tons. 
 
Uses: 
        It is an essential constituent of cement, though its proportion 
is only 4-5 per cent. It is also used in making plaster of Paris, 
moulds in ceramic industry, nitrogen chalk, partition blocks, 
sheets, tiles, plastics, etc. It is conveniently applied as surface 
plaster in agriculture for conserving moisture in the soil and for 
aiding nitrogen absorption. Gypsum had many uses in addition to 
agriculture. A partial lis of producs and processes that use 
gypsum includes blackboard chalk, cemen, wall board, Plaster of 
paris , dental moulds , paint filler, toothpaste, molds for casting 
metals, Tofu coagulation , improving mineral content of brewing 
water, dietary calcium additives in breads and cereals , and 
pharmaceuticals. 
 

II. GEOLOGY OF BIKANER 
        Topographically sediments of Bikaner basin are elongated 
in shape and occurs in two distinctly separated areas separated by 
an aranaceous high of Marwar Super gp. Origin. The Tertiary 
sequence contains sediments of continental and marine origin 
deposited over the Neoproterozoic Nagaur Group ( Marwar Sup. 
Gp.) of rocks.It is represented by the Palana , Marh and Jogira 
Formations in ascending order having conformable contacts. It is 
bound on the north and south by East-West treding faults and 
marked by casement hights at Dulmera and adjoining areas. 
The Bikaner basin or the Palana – Ganganager shelf , is an East-
West treding elongated basin extending for about 200 kms, witht 
a maximum width of about 50 kms in north-surth direction.The 
basin preserves Palana and Sri Ganganagar embayments , 
enclosed eastwards, connecting with the Indus basin.The entire 
area is under thick wind-blown sand cover of Thar desert.   
 

G 
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III. GENERAL STRATIONGRAPHY OF BIKANER 
BASIN 

 
AGE FORMATION 
Pleistocene to Recent Kolayat Formation 
~~~~~~~~~~ Unconformity~~~~~~~~~~~~~~ 
Early to Middly Eocene Jogira Formation ( Calcareous 

Facies) 
~~~~~~~~~~ Angular Unconformity ~~~~~~~ 
*Late Paleocene (?) Marh Formation ( Arenaceous 

Facies) 
**Early Paleocene ( ?) Palana Formation ( 

Carbonaceous Facies) 
~~~~~~~~~~ Base not encountered ~~~~~~~~~ 
 
        Tertiary formation of Bikaner Nagaour basin ( After Ghose, 
1983 a). 
        *The formation had been described to be of Early Eocene ( 
Bhandari, 1999). 
        ** The Formation has been described to be of Eocene ( La 
Touche, T.D. 1897; Rao and Vimal, 1952). 
 

IV. TECTONO-SRATIOGRAPHY OF BIKANER BASIN 

 

  Geological Age Formation 
Thickness in (m) 

Depositional 
Enviornment 

Tectono 
Depositional 
System 

Quartenary Pleistocene - 
Recent Alluvium (80-85) Shallow Water 

Upliftment 
Clastic 
Dominant 
System 

Tertiary Paleocene-
Eocnene 

Palana & Marh 
Formation (20-110) Shallow Marin 

Mesozoic 

Cretaceous Parh Eqy. Fm (30-
35) 

Terrestrial 
Jurrassic Lathi Eqy. Fm ( 290-

380) 

Permo-Triassic Bap & Badhura Fm ( 
55-65) Fluvio - Glacial 

Paleozoic 
Cambrian Up. Carbonate 

Fm.(250-600) Transgressive Marine Post rift 
Clastic 
Carbonate 
System   Nagaur Fm (150-

190) Marginal Marin Clastic 

Proterozoic 
Infra Cambrian 

Hanseran Evaportite 
Fm ( 160-150) Intertidal Evaporite 

Transgressive Marine 
Syn rift 
Clastic 
Carbonate 
System 

Bilara Fm.(50-55) 
Jodhpur Fm(25-35) Fluvia 

Pre-Cambrian Malani Ign. Suite   Volcanism 
 

V. GYPSUM DEMAND AND SUPPLY 
        The Principal consumer of mineral Gypsum is construction 
sector. Construction Industry in India is increasing with the 
avege growth of 11% per annum .Cement is the primary 
requirement of this Sector. With the increase in GDP the 
investment in Infrastructure in India increased and as the demand 
of Cement Increased the demand of natural Gypsum also 
increased. 
        The cement industry in India is continuously growing. 
According to various research reports and in view of the 
upcoming massive infrastructure developments, the Indian 
cement consumption is expected to increase at a rate of 9-11 % 
per year. The rising costs of raw materials like gypsum and coal 
have been playing a heavy strain on the cement and construction 

industry. As result, there is enormous need to explore new 
deposits of natural gypsum. 
        On the basis of these projected cement production growth 
figures, as per the base line, India´s cement industry will be 
requiring over 428 million tonnes of gypsum during the next 15 
years against the local gypsum resources (natural and as by-
product) of around 115 million tonnes, which means India 
depends on over 313 million tonnes of gypsum through imports. 
Natural gypsum will remain the primary source of cement 
commodity for decades to come. There is presently no substitute 
for gypsum in the production of cement. In Rajasthan there were 
33 reporting mines during the year as against 38 in the preceding 
year. Two principal producers i.e RSMML and FAGMIL 
together accounted for about 99% of the total production of 
gypsum.Five mines producing above 2 lakh tonnes annually 
contributed 70% of total production, 2 mines producing between 
one to two lakh tonnes contributed 9% of the total production, 3 
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mines producing between 50 thousand tonnes to 1 lakh tonnes 
contributed 7% of total production, 15 mines producing between 
10 thousand to 50 thousand tonnes accounted for 13% of total 
Production of natural Gypsum is on decreasing Trend by 11 % 
per year against it the demand of Gypsum is increasing.The 
major deficit in the production of natural gypsum is due to in 
consistent quality of natural gypsum.Due to this inconsistency 

cement sector had started moving towards the alternate sources 
as well as starting importing their requirement. This imports are 
creating negative impacts on the Indigenous mines and inducing 
economic losses to Indian natural Gypsum producers.So there is 
need to find out new promising areas as well as to find the 
buyer’s of low grade natural Gypsum. 

 
Table:5.1 Production of Gypsum in India ( data of 1951 to 2015) 

Year 1951 1961 1971 1981 1990-91 2000-01 2002-11 2012-15 

Production 
in’000 
(MT) 

207 866 1,089 957 15,89 12,586 
33 
million     
( MT) 

14 
million 
(MT) 

 
Chart:-5.1 Showing Growth in demand of Natural Gypsum In India: 

 
 
MINERAL GYPSUM OCCURRENCE IN BIKANER: 
        Bikaner is known for its Gypsum deposits all over India. 
Out of 8 Tehsils of Bikaner ,4 tehsils are having the deposits of 
natural Gypsum. These deposits occurs as horizontal beds at 
several places on the surface.They exits in depressions 
surrounded by sand dunes. They are devoid of any vegetation in 
the outcrops.These deposits are sometimes found in small parts 
of depressions while other times occupy entire depression by 
gypsum bed. These are also termed as gypsites and amorphous in 
formation.Thickness of bed varies from 0.20 m to about 2 m.The 
overburden , mostly sand and clay is a few centimeter only , 
though at placed it is 3-4 m.The gypsum beds in Bikaner are 
under lain by loose sand.  
        The importance of gypsum deposits of Bikaner increased 
from the year 2000 when the rise in Infrastructure projects in 
India was seen. Large infra-structure projects started in India and 
the demand of cement rised. Gypsum is used in cement industry 
as a retarder upto 5-7% of total production.  
        Bikaner is having nearly 28,466 sq, kms of Area out of 
which about 60% area is having Gypsum / Gypsite deposits. Out 
of 8 Tehsils 6 are having thick to thin sheet deposits of Gypsites. 
The major tehsils are Bikaner, Pugal ,Miranwala, Lunkaransar, 
Chattargarh NW parts of Kolayat. 

        Total 34 mining leases of Mineral Gypsum are existing in 
the Distt. out of which 11 ML’s are of Rajasthan Govt. or Central 
Govt. ownership rest of the 23 Mining Leases are of Private 
parties. Major mining leases are in Miranwali (Khajuwala) tehsil 
, Kolayat , Pugal and Bikaner.The Govt. Mining leases are big in 
extension whereas private ML’s are of less than 5 hectares.   
        Prospecting was planned for discovering new potential areas 
based on the surface indicator’s. The samples were drawn from 
the prospected areas and were tested in Lab by Gravimetric 
method. 
 

VI. SAMPLING AND ANALYSIS MEHODOLOGY 
        74 samples were taken from various gypsum mining Leases 
areas including farm lands , road cuttings , tube well mud in such 
a way that the entire thickness of the deposits might be exposed. 
And were tested in the laboratory in Bikaner. 
 

VII. METHORD OF ANALYSIS OF GYPSUM PURITY% 
        The samples were collected in 5 kgs, packets and were 
tagged as per date of collection & location. The packed samples 
were brought in the lab, where it was crushed and Quarter 
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Conning was done. By Quarter conning the representative 
sample was reduced to 100 gms standard sample. Then it was de- 
moisturized in Hot Air Oven at 40°C temperature. Moisture was 
detected by re-weighing this 100 gms of representative sample. 
For analysis of SO3 or Gypsum Purity% one gm is taken out 
from this 100 grams. To this one gram of the sample, add 25 ml 
of cold water, and while the mixture is stirred vigorously add 5 
ml of hydrochloric acid. If necessary, heat the solution and grind 
the material with flattened end of a glass rod until it is evident 
that the decomposition of the cement is complete. Dilute the 
solution to 50 ml and digest for 15 minutes at a temperature just 
below boiling. Filter and wash the residue thoroughly with hot 
water. Set aside the filter paper with the residue. Dilute the 
filtrate to 250 ml and heat to boiling. Add slowly drop by drop, 
10 ml of hot barium chloride (100 g/l) solution and continue the 
boiling until the precipitate is well formed. Digest the solution on 
a steam-bath for 4 hours or preferably overnight. Filter the 
precipitate through a Whatman No. 42 filter paper or equivalent 
and wash the precipitate thoroughly. Place the filter paper and 
the contents in a weighed platinum or porcelain crucible and 
slowly incinerate the paper without inflaming. Then ignite at 800 
to 900°C, cool in a desiccator and weigh the barium sulphate 
obtained, calculate the sulphuric anhydride content of the 
material taken for the test. 
 
Calculation — Calculate the percentage of SO3 as follows:         
 SO3 percent = W × 34.3 ;     PURITY % = 2.5 x SO3. 
W = Weight of the sample in g. 
W = weight of residue (BaSO4) in g; and 
34.3 = molecular ratio of SO3 to BaSO4                                                                                                             
New Potential Areas of Gypsum in Bikaner:- 
 
        The most potential gypsum bearing areas in the districts 
Bikaner are discovered in the north west direction of the City. 
The details of the area as under.Area having more potentials for 
new mining leases and investigated as follows :- 
 
Sattasar Command Area:- 

1. 17 SMD and In 12 DKD area , the thickness of Gypsum 
bed as explored by the trial pit is around 1 meter and the 
thnickness of overburden is 0.5 to 1.5 meter. The total 
Gypsum bearing area is approx.. 400 X 70 M. 

          Estimated Resserves = 8 lac MT. 
         Average Purity tested = 60 to 70% 

2. In 17 LKD area, gypsum is encountered in water taknk 
about 2 meter below sand cover. The gypsum is also 
found as float ore in cultivated field. 

3. In the area between 17 LKD and C minor block, 
sufficient deposit of gypsum occurs in an area of about 
1.5 kms X 1.7 kms area.In this area no overburden is 
seen and the gypsum bed occurs on the surface. 

4. In 16 LKD ara, the total gypsum bearing area is about 
500X700 sq. mtr.s The thickness of gypsum bed , 
exposed in the pit is about 1 m to 1.5 m and thickness of 
overburden is 0.50 meter. 

5. In 13 DKD ara, gypsum also occur on surface.The 
gypsum bearing area is about 500 X 500 sq. meter. 

6. In 6PB area, gypsum occurs in small area of about 
150X200 sq. mtere .Gypsum occurs on surface and 

thickness of gypsum bed is about 0.50 mtere to 0.75 
meter. 

7. Bhagu Block :- Bhagu village is located near Khajuwala 
on Dantaur road. 

a. About 6 kms away from Khajuwala , gypsum occurs 
below 1 meter from surface.Thickness of gypsum bed is 
about 0.60 meter.Area of gypsum beasing area is 
approx.. 600 m X 400 meter. 

b. In the agriculture field of 16 bsd , alpng the Anupgarh 
brach of I.G.canal , gypsum occurs on the surface on 
0.50 meter below surface.Thickness of gypsum bed is 1 
to 1.5 meter.Gypsum bearing area is approx.. 600 X 400 
sq. meter. 

8. Siyasar Abadi :-A potential gypsum deposit is locatied 
near Siyasar Abadi village.The thicknss of this depost 
was explored by the trial pit .The depth of the deposit is 
around 0.50 to 1.50 mter .The total gypsum beading 
area is approx.. 500X250 sq. km. 

9. Rawal Ali Talai :-An area of gypsum about 300 mter X 
200 mtere on R.H.S of road leading Pugal to Khajuwala 
situated 3 kms from Pugal was obserced.The area is 
surrounded by sand dune.Thickens of Gypsum ded wary 
from 1 meter to 1.50 meter.Gypsum of the area is dirty 
white and earthly. Gypsum is found below 0.25 meter 
thick soil cover. 

10. Raola Khera :- This area is located on Pugal – Dkodha 
road about 2 kms east of Pugal .Gypsum occurrence is 
noted in the depression (Talai) under 0.50 meter thick 
soil cover.Thickness of gypsum bed as seen in the pit is 
1 meter .Gypsum is exposed in 400X200 sq. meter area. 

11. Chogolai Talai :- This area is found potential for 
mineral Gypsum in 1 kms X 1.5 kms area.It had become 
whitish on surface due to salt encrustations.Gypsum 
debris were found around Tanka but thickness of 
gypsum bed was not more than 0.50 meter. 

12. Chak 1 ADM :- Gypsum occurences were observed in 
Muraba number 186/40 in an area of about 0.50 X 1.50 
meter cultivable soil. Thus gypsum bearing area is 250 
meter X 100 meter. 

13. 10 P.B. Area :- This area is situated about 4 kms west of 
Sattasar bifurcation ( 17 kms from Pugal on Khajuwala 
rad).Gypsum occureaces was observed in 4 Murabase 
i.e. 100 bigha around Jallal jaat Ki Dhani in Murabba no 
22,23,24,14 and 1.Thickness of gypum bed is 0.50 
meter to 2 meter in the extention of 300 meter X 200 
meter area. 

14. 7 P.B. :- This area is located adjacent o Chak 10 P.B. 
Gypusm occureacen was observed near lichhmaram jaat 
ki Dhani about 4 murrabbase.in this area , thickness of 
gypsum bed is 1 X 1.5 meter thick below soil cover of 
0.50 to 1.50 meter. 

15. Near 8 P.B. :-This area is about 3 kms west of Sattasar 
bifurcation.Gypsum was observed in an area of about 3 
kms X 550 meter in the west of kumharaon ki 
Dhani.Explored thickess of gypsum ded in the trail pit 
was 1.60 meter.Quality of gypsum seems to be good. 
Overburden in the area is 10 to 50 cms. 

16. Chak 2 HWM :-It is located at 12 kms from Khajuwala 
on Khajuwala to Ballar road.Gypsum occureace is 
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found in 4 Murabbas.In this area, 2 pits in the area of  
dimension of 100 x 50 m, 80 x 70 m.Gypsum bed of 1 
m x 1.5m thick was observed below an overburden of 
50 cms soil cover. 

17. Ranewala :- This area is situated about 6 kms south 
from Ballar.Gypums occurance was observed in some 
parts of 5 Murabbas.Thickness of gypsum bed was not 
known becaouse there was no pit in the area.Gypsum 
was brought to surface due to Ploughing only. 

18. Chak 16 KHM :- An area of gypsum about 300 meter x 
100 meter on the R.H.S of Bajju – Dantor road.The area 
is surrounded by sand dunes.The thickness of gypsum 
bed vary from 0.50 x 1.50 m. Gypsum of the area is 
dirty white and earthy.Gypsum is found below 0.25 m 
thick soil cover.There ae 2 pits in the area of dimentions 
25x15 meter and 15x20 meter. 

19. Near 4 & 6 PRM abadi : This area is located near to 4 
and 6 PRM abadi area on Pugal to Dantore 
road.Gypsum was observed in an area of about 700x500 
meter in north of Abadi area.Gypsum was explored 
below an overburden of 50 cms. 

20. 17 Chak 23 BLD :- An area of gypsum about 2 kms x 2 
kms .On Dantore to Ballar road ( Bhawani Ram 
Khumar, Murraba no. 217/1) 8 kms from Ballar.The 
thickness of gypsum bed varies from 0.50 to 1.50 
meter.Gypsum is found below 0.30 meter thick soil 
cover.  

21. 13 bld- Bhagu (village)A small pit of Gypsum  is seen 
on Dantor to Pugal Road & Left side to road & 15 km 
far from Dantor Scl office in NE direction. Estimated 
Reserved = 30 lac MT and Avg. Purity% = 45-65%. 

22. Kawani (village) : The next sampled area village 
Kawani is adjacent to RSMM mines & 2 km far in 
NNW direction. This area 33 km far from Bikaner Dist. 
Headquarter in NW direction. The almost area is govt 
land & whole area Excavated by Unauthorized mining.  
The thickness of gypsum bed is 2.0-3.50 feet & O.B. is 
4.0-6.0 feet. 

          Estimated Resserves = 15 lac MT. 
          Average Purity tested = 50-55% 

23. Ranasar (village) 
 
        The next visited area village Ranasar, Tehsil Kolayat. This 
area 75-80 km 33 km far from Bikaner Dist. Headquarter in West 
direction. The almost area is govt land & whole area Excavated 
by Unauthorized mining.  The thickness of gypsum bed is 2.0-
3.00 feet & O.B. is 2.0-6.0 feet. 
Estimated Reserves = 10 lac MT. 
          Average Purity tested = 50-65% 
 

VIII. DISCUSSION AND CONCLUSION 
        The new areas prospected and discussed above would help 
in developing new potential deposits and enhancement of 
unexplored natural gypsum deposits.Except this the reserves 
estimated would add in serving the various industries using 
natural gypsum of Bikaner. The new deposits found would add 
life to the natural gypsum mines of Bikaner, Rajasthan. Except 
this would also help plaster factories of Bikaner which are 
striving for the good quality gypsum. But simultaneously we 
have to keep watch on the illegal miners so that these identified 
areas could be developed.   
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Abstract— The identification of disease on the plant is a very 

important key to prevent a heavy loss of yield and the quantity 

of agricultural product. The symptoms can be observed on the 

parts of the plants such as leaf, stems, lesions and fruits. The 

leaf shows the symptoms by changing colour, showing the 

spots on it. This identification of the disease is done by 

manual observation and pathogen detection which can 

consume more time and may prove costly. The aim of the 

project is to identify and classify the disease accurately from 

the leaf images. The steps required in the process are Pre-

processing, Training and Identification. The disease 

considered are Powdery Mildew, Downey Mildew which can 

cause heavy loss to Grape fruit. For identification of disease 

features of leaf such as major axis, minor axis etc. are 

extracted from leaf and given to classifier for classification. 

  

Keywords — disease, features, pathogen, spots.  

I. INTRODUCTION 

Now days, a new concept of smart farming has been 
introduced where the field conditions are controlled and 
monitored using the self operating systems. The self 
recognition of the disease is based on the identification of the 
symptoms of disease. So that information about the disease 
occurrence could be quickly and accurately provided to the 
farmers, experts and researchers. This in turn reduces the 
monitoring of large field by human being. In disease 
recognition from image the key is to extract the characteristic 
feature of the diseased region. According to the disease the 
features may vary. The features that are extracted from the 
image are color,shape,texture etc.Sometimes for detection of 
the disease more features are  extracted and these extracted 
feature would increase the hardware as well as software cost. 
This further causes increase in the complexity and the 
computation time. Hence it is necessary to reduce the feature 
data.  

The occurrence of the disease on the plant may result in 
significant loss in both quality as well as the quantity of 
agricultural product. This can produce the negative impact on 
the countries whose economies are primarily dependent on the 
agriculture. Hence the detection of the disease in the earlier 
stages is very important to avoid the loss in terms of quality, 
quantity and finance. Usually the methods that are adopted for 
monitoring and management of plant leaf disease are manual. 
One such major approach is naked eye observation. But the 
requirement of this method is continuous monitoring of the 
field by a person having superior knowledge about the plants 
and its corresponding diseases. Moreover, appointing such a 
person would may prove costly. Another approach is seeking 
advice from the expert which may add the cost. Also, the 
expert must be available in time otherwise it may results in 
loss. Diagnosis of disease on plant can also be done in 

laboratory testing. But this method requires satisfactory 
laboratory conditions along with professional knowledge. The 
pathogen detection methods can provide more accurate results. 
As the tests are carried out of field the cost may be high and 
could be time consuming. 

This paper suggests a system which can provide more 
accurate results related to the identification and classification 
of disease. It tries to replace the need of the experts to certain 
extent. Here, the captured image is first preprocessed to resize 
it and then converted to HSI color space format by using 
segmentation. The features such as major axis, minor axis, 
eccentricity are extracted from the image. In the last step, 
these features are given to the classifier to classify the disease 
occurred on the leaf. 

II. LITERATURE REVIEW 

Various techniques of image processing and pattern 

recognition have been developed for detection of diseases 

occurring on plant leaves, stems, lesion etc. by the researchers. 

The sooner disease appears on the leaf it should be detected, 

identified and corresponding measures should be taken to 

avoid loss. Hence a fast, accurate and less expensive system 

should be developed. The researchers have adopted various 

methods for detection and identification of disease accurately. 

One such system uses thresholding and back propagation 

network. Input is grape leaf image on which thresholding is 

performed to mask green pixels. Using K-means clustering 

segmented disease portion is obtained. Then ANN is used for 

classification [1].The other method uses PCA and ANN.PCA 

is used to reduce the dimensions of the feature data. to reduce 

the no. of neurons in input layer and to increase speed of 

NN[2].Sometimes threshold cannot be fixed and object in the 

spot image cannot be located. Hence authors proposed 

LTSRG-algorithm for segmentation of image [3]. In cucumber 

leaf disease diagnosis, spectrum based algorithms are used 

[4].In the classification of rubber tree disease a device called 

spectrometer is used that measures the light intensity in 

electromagnetic spectrum. For the analysis SPSS is used [5].In 

citrus canker disease detection uses three level system. Global 

descriptor detects diseased lesion. To identify disease from 

similar disease based regions zone based local descriptor is 

used In last stage two level hierarchical detection structure 

identifies canker lesion [6]. For identification of disease on 

plant and stems first segmentation is carried using K-means 

clustering. Feature extraction is done by CCM method. 

Identification is done by using BPNN[7].With relevance to 

grapes, the fruit mostly suffer with tree types of diseases viz 

Powdery Mildew, Downy Mildew and Anthracnose. The two 

diseases are considered Powdery Mildew and Downy Mildew. 
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Powdery Mildew: Powdery mildew can infect all green parts 

of the grapevine. This disease is most easily recognized by the 

dusty appearance or white powdery growth occurring in 

patches on fruit or leaves. The white patches of powdery 

mildew produce millions of spores (conidia) which are spread 

by wind to cause more infections. Free moisture is not needed 

for secondary infection; temperature is the most important 

environmental factor. The image of grape leaf affected with 

powdery mildew is shown below in Figure1.  

 
              Figure 1: Leaf infected with Powdery Mildew 

 

Downy Mildew: Early in the season, infected leaves develop 

yellowish-green lesions on their upper surfaces. As lesions 

expand, the affected areas turn brown, necrotic, or mottled. 

Severely infected leaves may curl and drop from the vine. The 

disease also attacks older leaves in late summer and autumn, 

producing a mosaic of small, angular, yellow to red-brown 

spots on the upper leaf surface. Downy mildew is favoured by 

warm, wet growing seasons.The image of leaf infected with 

downy mildew is shown below in Figure 2. 

 
                         Figure2: Leaf Infected with Downy Mildew 

 

III. METHODS AND METHODOLOGY 

       This section explains in detail about the methods and 
methodology adopted. 

A. DATABASE CREATION 

     The database contains images of Powdery Mildew and 
Downy Mildew. These images were captured by camera 
model DSC T-90 of Sony Company. All the images are in 
JPEG format and were taken from farms nearby Nasik city. 

B. Design of the system 

The methodology adopted for the system is shown in 

Figure 3 below. 

                  

Figure 3: Flow of system 

At first the damaged image should be pre-processed. This pre-

processing can reduce the influence made by the background.  

The image enhancement consists of following steps -

Transformation of the defected image into HSI colour space. 

Analysing the histogram of the intensity channel to get the 

threshold by which we can increase the contrast of the image. 

Adjust the intensity of the image by applying thresholds. 

 

C. Feature Extraction 

      Features are extracted from image using Gabor filtering 

method. These features are very important for the colour and 

morphology of the leaf spots and they provide critical 

information about its visual representation. The features 

correspond to colour characteristics are the mean and variance 

of the gray level of the red, green and blue channel of the 

spots; and other features correspond to morphological and 

geometrical characteristics of the spots. It is assumed the 

shape of leaf is identical to the ellipse. Ellipse and its 

parameters are shown in Figure 4.  

 
                                    

Figure 4: Ellipse and its parameters 

 

1) Length and ratio of principal axes: 

Diagnosis 

Classification 

Feature Extraction 

Preprocessing 

Image Database 
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    Major and Minor axes length is the length of the major and 

Minor axes of the ellipse that has the same normalized second 

Inertia moments as the spot, and ratio of principal axes length 

is major axis length divided by Minor axis length. 

 

2) Centre of Gravity:  

    For a spot surface described by function f(x,y) consisting of 

N pixels, the centre of gravity coordinates (x,y) can be 

calculated as: 

�̅� =
1

𝑁
∑ �̅�  , �̅� =

1

𝑁
∑ �̅� 

 

3) Moments of Inertia:  

    The moments of inertia for an spot described as f (x,y) can 

be defined as: 

𝜇𝑝𝑞 = ∬ 𝑓(𝑥𝑦)𝑥𝑝

𝑅

𝑦𝑞𝑑𝑥 𝑑𝑦 

where p,q=0.1.2…….. in the binary images 

 

4) Orientation:  

    Orientation is defined as the angle between the major axis 

of spot and the horizontal axis. Because the major axis 

exhibiting the minimum moment of inertia, it can be 

calculated as: 

𝜃 =
1

2
𝑎𝑟𝑐 tan (

2𝜇1,1

𝜇2,0 − 𝜇2,0

) 

 

5) Eccentricity:  
    The ratio of the distance between the foci and major axis 
length of the ellipse that has the same second-moments as the 
spot, also called circularity ratio. Its value is between 0 and 1, 
the spot whose eccentricity ratio is 0 is actually a circle, while 
the spot whose eccentricity ratio is 1 is a line.  
 

D. Classification 

      The features extracted are used for classification of the 
disease. For classification purpose Artifitial Neural Network is 
used. After training the samples in the database the disease is 
classified as Powdery Mildew or Downy Mildew. 

 

 

IV. RESULTS OF SEGMENTATION 

The segmentation is based on two principles-discontinuity and 

similarity. Discontinuity extracts the regions having different 

properties like intensity, colour, texture etc. Similarity groups 

the image pixels into groups with some predefined criteria. 

Based on pixel similarity with the neighbouring pixel, the 

algorithm used is region based. In leaf disease identification, 

segmentation is used to identify the diseased area. From this, 

features of a region are computed. Figure 5 shows the results 

of the segmentation for extracting spot features. 

 

       

                        (a)                                                             (b)  

 

                                (c)                                                     (D) 

                                 Figure 5: Segmentation Results 

(a) Original image of Powdery Mildew (b) Segmentation of 

Powdery Mildew (c) Original image of Downy Mildew and (d) 

Segmentation of Downy Mildew  

V. CONCLUSION 

The use of automated monitoring and management systems 

are gaining increasing demand with the technological 

advancement. In agricultural field loss of yield mainly occurs 

due to widespread of disease. Mostly the detection and 

identification of the disease is noticed when the disease 

advances to severe stage. Therefore, causing the loss in terms 

of yield, time and money. The proposed system is capable of 

detecting the disease at the earlier stage as soon as it occurs on 

the leaf. Hence saving the loss and reducing the dependency 

on the expert to a certain extent is possible.  It can provide the 

help for a person having less knowledge about the disease. 

Depending on these goals, we have to extract the features 

corresponding to the disease. 
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Abstract- The highly infectious Canine Parvovirus (CPV) is globally known as the leading viral cause of enteritis in domestic dogs. In 
the Philippines, clinical signs of infected dogs and information on owner’s perspective on CPV have not been reported. This study 
aimed to describe the clinical features of CPV cases, find significant associations, and qualitatively analyze owner responses on 
selected questions about CPV in Cebu, Philippines. A total of 45 CPV-suspected dogs were selected from different veterinary 
establishments. Presenting clinical signs were recorded. Hematological examinations, fecalysis and CPV fecal testing using a 
commercial immunochromatographic assay (ICA)-based antigen test kit were performed. Owners of CPV-positive dogs (70%) were 
subsequently interviewed. The median age of infected dogs was 4 months. Lethargy, inappetence and vomiting were the most 
observed clinical signs. Common hematological observations include panleukopenia, neutropenia, anemia and thrombocytopenia. 
Case fatality rate was 29%. Multivariate analysis revealed that neutrophil and total WBC counts, age category and vaccination status, 
and the presence of lethargy, inappetence and vomiting were found significantly associated. Absolute neutrophil count (p-
value=0.009) was a significant predictor of ICA test result. Half of the owners (51%) claimed to be unaware of the disease and the 
vaccinations against it.  
 
    Index Terms- Key words: canine parvovirus, clinical signs, owners, Cebu, Philippines  
 

I. INTRODUCTION 
Canine Parvovirus (CPV), which targets young mitotic cells, is the leading viral cause of enteritis in immature dogs (1). CPV 

infection is believed to occur worldwide, with reported cardinal signs manifested by vomiting, anorexia, lethargy, dehydration, 
pyrexia, tachycardia and a distinctively foul-smelling bloody or mucoid diarrhea (2,3,4).  

Hematology is a useful parameter in diagnosing and prognosing CPV cases. The hematologic changes are marked and occur 
over the course of the illness. Most dogs develop a moderate to severe leukopenia characterized by lymphopenia, monocytopenia, and 
granulocytopenia with emphasis on neutropenia (4,5). CPV diagnostic tests may utilize blood samples to detect serum viral titers, but 
commercial test kits like immunochromatographic assay (ICA) can utilize fecal samples from CPV-suspected dogs as most clinically 
ill dogs shed large quantities of the virus in their feces (5). The use of ICA has also been shown to have no significant difference with 
PCR results (6,7).  

In the Philippines, CPV cases are commonly encountered in the veterinary practice but actual disease prevalence is yet to be 
reported. Moreover, to the best of the author’s knowledge, clinical signs of CPV cases in the country have not yet been officially 
published. On the other hand, dog owner’s knowledge and opinion on the disease have not been also investigated. In this study, 
suspected CPV infected dogs were tested using commercial ICA-based CPV Antigen (Ag) test kits. Patient profile, clinical signs, and 
hematological changes and the presence of enteric parasites were assessed. In addition, respective owners of positive dogs were 
interviewed about the CPV infection for qualitative assessment. This study is the first to officially document clinical signs of CPV 
infected dogs serologically diagnosed using ICA fecal test, and the knowledge and opinions of the respective owners on the disease.    
 
 

II. MATERIALS AND METHODS 
Research design 
 The study employed a prospective, descriptive-analytical design. Suspected infected animals were tested using a commercial 
ICA-based Rapid Ag fecal test kit. Information about the infected patients were documented, while respective pet owners were 
interviewed about CPV and its prevention.  
 
Selection of veterinary establishments, research subjects and respondents  

Participation from veterinary establishments in Cebu, Philippines was requested through a formal letter addressed to the 
owner. Only 5 out of 10 responded positively (SWU Veterinary Teaching Hospital at Basak, Cebu City, GPY Veterinare Animale at 
Tres de Abril, Cebu City, Cebu Dog and Cat Clinic at N. Bacalso Ave., Cebu City, Pet Doctor’s Veterinary Center located at Talisay 
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City, and Pets in the City Veterinary Center located at Talamban, Cebu City). A total of 45 dogs suspected to be infected with CPV 
were selected regardless of age, gender, breed, and vaccination status in Cebu, Philippines. Inclusion criteria included manifestation of 
vomiting, hemorrhagic or mucoid diarrhea, inappetence, lethargy/depression, pyrexia, and/or tachycardia. The owners of the CPV-
infected dogs were subsequently interviewed.  
 
Research instruments 
 Blood and fecal samples were collected in EDTA and plain tubes for complete blood count (CBC) and direct fecalysis, 
respectively. Peripheral blood was aseptically collected using a sterile 3 ml syringe. A commercial ICA-based CPV rapid Ag fecal test 
kit was utilized to detect CPV in the fecal samples of the research subjects. Relevant data, which include signalment, history, clinical 
signs and vaccination history, were obtained using a fixed survey form. For the owners, an individual interview schedule was utilized.  
 
Data processing and analysis 

Obtained data were recorded into a tally sheet, and encoded into Microsoft Excel® using appropriate variable coding. 
Encoded data were imported into a SPSS version 23. Simple frequencies and percentages were obtained. Univariate analysis of 
variance, multivariate analysis (using general linear model) and logistic regression were performed. For the interview, answers were 
consolidated and tabulated accordingly.  
 

III. RESULTS AND DISCUSSION  
 
A total of 35 out of the 45 dogs tested positive using the ICA-based test kit. Majority of these dogs (60%) were aged between 6 

weeks to 6 months, with a median age of 4 months. This age range is considered very susceptible to CPV infection (1,5). Usually until 
6 weeks, puppies from bitches with updated CPV vaccination can have the ability to resist infection due to the presence of antibodies 
passed through the milk (8). The maternally acquired antibody titer declines as the puppies grow older and susceptibility to viral 
infection increases. Most dogs more than 6 months old acquire natural resistance, and young dogs compared to adults are more likely 
to be diagnosed with CPV infection (9), However, this should not rule out CPV infection in older dogs, as the remaining 17.8% of 
CPV positive dogs were more than 6 months of age. There were more females and mixed bred dogs that were found infected with 
CPV (Table 1).  

Most of the CPV-infected dogs also had no vaccination history (57.8%). However, some were also vaccinated, which may 
indicate the possibility of a more virulent or different CPV strain, weak immune status or vaccination failures. CPV enteritis in 
vaccinated dogs has been reported (10). However, vaccinated CPV infected dogs may have higher chances of recovery than those that 
did not receive vaccinations at all. On the other hand, there were more dogs that were never dewormed in the CPV-positive dogs 
(Table 1). Only 2 mortalities were associated with concurrent parasitic infection, specifically due to Ancylostoma caninum infection. 
Parasitism has been known to increase the severity of CPV enteritis (11). 

Lethargy was the most common clinical manifestation of CPV, followed by inappetence, vomiting and dehydration (Table 1). 
Melena was only seen in 55.6% (25 of 35) of the CPV-positive dogs, implying that parvoviral infection should not be ruled out even 
when no diarrhea is exhibited. Detecting CPV in the fecal samples of both normal and diarrheic dogs is possible (12). Al-Tayib (13) 
detected CPV antigens using an ICA-based test kit from a group of unvaccinated puppies, and reported that all CPV positive puppies 
(diarrheic or apparently healthy pups) eventually died from the disease.  

Hematologic analysis (Table 2) showed leukopenia in most of the CPV infected dogs. Poor prognosis has been associated with 
leukopenia (4,14).  Neutropenia was observed in most of the infected dogs. Because neutrophils are the most abundant WBC in dog 
blood, severe neutropenia can serve as a contributing factor for leukopenia. Thus, neutrophils are the most important leukocyte to 
monitor during the course of the disease (14). The demand for WBC, particularly neutrophils, is high in the inflamed gastrointestinal 
tract, but due to hematopoietic cell destruction of leukocytes in lymphoproliferative organs like the bone marrow, there is an 
inadequate supply of leukocytes leading to several other hematological changes (15). Surprisingly, most of the infected dogs had 
normal ranges in their monocyte, lymphocyte, basophil and eosinophil counts. Similar to Shah et al. (3), anemia and 
thrombocytopenia (14 of 35) were also observed. This may be due to the cytotoxic effects of the virus leading to myeloid and 
erythroid hypoplasia. 

Multivariate analysis revealed that neutrophil and total WBC counts, age category and vaccination status, and the presence of lethargy, 
inappetence and vomiting were found significant (Table 3). Although further analysis showed the absolute neutrophil count (p-
value=0.009) as a predictor of ICA test result (table not shown), none of the parameters were shown to be significantly associated to 
the survivability of test-positive patients. Results indicate that absolute neutrophil counts can be used as a reliable marker in 
diagnosing CPV infections similar to the suggestions of Schoeman et al. (16), especially in the absence of available test kits and when 
clinical signs are suggestive of the disease. The said parameter has also been considered a valuable predictor of in-hospital mortality 
(17), hemodialysis (18) and hypertensive human patients (19). On the other hand, The CPV case fatality rate study was found to be 
28.6%. The mortality rate of CPV enteritis may reach up to 91% in puppies while for adult dogs is around 10%. This can be affected 
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by the prompt detection of the presence of the disease, restoration of fluid and electrolyte balance and prevention of secondary 
bacterial infection (10). 

Interview results revealed that 51.4% of owners of the CPV positive dogs have no knowledge of the disease, and the 
vaccinations available for it. It has been indicated that very few veterinarians discuss about infectious diseases to pet owners, and 
some only do so when asked. The lack of information makes owners less motivated to take the simple procedures necessary to protect 
their animals (20, 21, 22). Of the 42.9% of owners that are aware that there is a vaccine, only 8.6% plan to complete and update their 
dog’s vaccination. Another 8.6% want their dogs vaccinated for rabies only. It appears that owners are more well-informed about 
rabies and its vaccination (20) than with CPV. The remaining 5.7% of owners could not complete all their dog’s shots due to financial 
constraints. The monetary aspects of veterinary care have always been considered a challenge among veterinarians and pet owners 
(21,23). An important factor leading to disease is incomplete vaccination of the dog. Twenty-three percent (23%) of dog owners 
believed that 1 shot of the vaccine is all that is needed to for a lifetime of immunity. Meanwhile, 17.1% of dog owners do not know 
the exact age for a dog’s first shot, 5.7% do not know about the interval between vaccination shots, and 11.4% prefer to vaccinate their 
dogs when they reach 3 months of age (Table 4). The recommended vaccination protocol using modified-live vaccines starts at 6-8 
weeks, then 10-12, and 14-16 week of age, followed by a booster administered 1 year later and then every 3 years (5). In the 
Philippines, booster shots are usually given annually. Delays or discontinuation of the routine vaccination program will result to lack 
of sufficient seroconversion to the CPV vaccine (10).  

Canine parvovirus infection remains to be a threat to dogs, especially to unvaccinated puppies in the Philippines. 
Veterinarians and pet owners must be aware of the clinical signs, and should manage the patient when initial signs are seen (even if 
only lethargy and inappetence is observed). Complete blood count remains very important in assessing the disease. In this study, 
absolute neutrophil count was found to be a good predictor of the disease, which indicates its potential use especially if in-clinic tests 
are unavailable. Veterinarians should play a greater role as educators and routinely inform owners about CPV and its prevention, 
including vaccination protocols, to safeguard the health of their pet dogs. 
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APPENDIX 

 
Table 1. Profile and presenting clinical signs of dogs tested with Canine Parvovirus  

immunochromatographic assay (ICA) in Metro Cebu (n=45) 
 

Parameter 
CPV-ICA Test 

Negative Positive 

Freq % Freq % 

Sex         
Male 4 8.89 16 35.56 

Female 6 13.33 19 42.22 
Vaccination status         

Unknown/none 5 11.11 26 57.78 
Updated 0 0.00 6 13.33 

Completed 5 11.11 3 6.67 
Age         

Less than 6 weeks 1 2.22 0 0.00 
6 weeks to 6 month 1 2.22 27 60.00 

Above 6 months 8 17.78 8 17.78 
Deworming status         

Unknown 4 8.89 21 46.67 
Updated 3 6.67 12 26.67 

Not updated 3 6.67 2 4.44 
Reproductive status         

Intact 9 20.00 35 77.78 
Neutered 1 2.22 0 0.00 

Fecalysisrersults         
Negative 5 11.11 24 53.33 

with parasite 5 11.11 11 24.44 
Outcome after treatment         

Dead 1 2.22 10 22.22 
Alive 9 20.00 25 55.56 

Presenting clinical signs         
Vomiting 6 13.33 31 68.89 

Bloody diarrhea 9 20.00 25 55.56 
Inappetence 7 15.56 33 73.33 
Dehydration 10 22.22 30 66.67 

Fever 2 4.44 8 17.78 
Tachycardia 3 6.67 12 26.67 

Lethargy 8 17.78 35 77.78 
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Table 2.Hematologic results of Canine Parvovirus immunochromatographic assay (ICA)-positive dogs in Metro Cebu (n=35) 

Parameter Freq 
(n) 

Percentage 
(%) 

Descriptive statistics 

WBC Count (x 103/uL) 
Low 

Normal 
High 

 
19 
14 
2 

 
54.29 

40 
5.71 

Range: 5.0-14.1 
Mean: 7.0 
Median: 6.3  
SD: 4.9  

RBC Count (x 106/uL) 
Low 

Normal 
High 

 
13 
17 
5 

 
37.14 
48.57 
14.29 

Range: 5.0-7.9 
Mean: 5.6  
Median: 5.5  
SD: 2.0  

Pack Cell Volume (%) 
Low 

Normal 
High 

 
14 
19 
2 

 
40 

54.29 
5.71 

Range: 35-57 
Mean: 38.5 
Median: 37 
SD: 10.6 

Platelets (x 103/uL) 
Low 

Normal 
High 

 
14 
21 
0 

 
40 
60 
0 

Range: 211-621 
Mean: 222.62 
Median: 226 
SD: 82.4  

Neutrophils (x 103/uL) 
Low 

Normal 
High 

 
18 
16 
1 

 
51.43 
45.71 
2.86 

Range: 2.9-12 
Mean: 4.9  
Median: 3.1  
SD: 4.4  

Monocytes (x 103/uL) 
Low 

Normal 
High 

 
1 
32 
2 

 
2.86 
91.43 
5.71 

Range: 0.1-1.4 
Mean: 0.5  
Median: 0.4  
SD: 0.4  

Lymphocytes (x 103/uL) 
Low 

Normal 
High 

 
2 
31 
2 

 
5.71 
88.57 
5.71 

Range: 0.4-2.9 
Mean: 1.5  
Median: 1  
SD: 1.5  

Basophils (x 103/uL) 
Normal 

High 

 
34 
1 

 
97.14 
2.86 

Range: 0-0.1 
Mean: 0.02 
Median: 0 
SD: 0.05 

Eosinophils (x 103/uL) 
Normal 

High 

 
34 
1 

 
97.14 
2.86 

Range: 0-1.3 
Mean: 0.1 
Median: 0 
SD: 0.3 
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Table 3. Multivariate analyses of different parameters for CPV-ICA test positivity (n=45) 

Parameter F p-value 

Neutrophil count** 10.86 0.002 
Total WBC count** 8.72 0.005 
Lethargy* 8.36 0.006 
Age category * 7.24 0.010 
Vaccination status* 6.05 0.018 
Inappetence* 4.95 0.031 
Vomiting* 4.59 0.038 
Reproductive status 3.72 0.061 
Deworming status 3.35 0.074 
Breed 2.370 0.131 
Platelet count 1.62 0.210 
Dehydration  1.59 0.214 
Diarrhea 1.43 0.238 
Outcome of treatment 1.43 0.238 
Intestinal parasites 1.15 0.290 
Eosinophil count 0.89 0.350 
Red blood cell count 0.85 0.362 
Monocyte count 0.60 0.442 
Basophil count 0.17 0.686 
Sex 0.10 0.755 
Packed cell volume 0.09 0.763 
Tachycardia 0.06 0.805 
Lymphocyte count 0.05 0.817 
Pyrexia 0.04 0.852 

Degrees of freedom: ICA=1, Error=34 
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Table 4. Responses of dog ownerson their knowledge and opinion onCanine Parvovirus 

Question Response Interviewee n (%) 

Do you know what canine 
parvovirus (“PARVO”) is? 

“No. I don’t know what it is. I didn’t know that 
there are vaccines for dogs.” 

8, 10, 15, 18, 21, 23, 
24, 25, 33, 34, 35, 36, 
37, 38, 40, 42, 43, 44 

18 (51.4) 
 

“Yes, I’ve heard of it but I’m not sure what it 
is.” 

1, 3, 4, 6, 11, 12, 13, 
16, 19, 31, 41, 15 12 (34.3) 

“Yes, I know about it.” 5, 7, 22, 29, 39 5 (14.3) 

Were you aware about 
vaccinations against canine 

parvovirus (“PARVO”)? 

“No. The only vaccine I know is for Rabies!” 1,15, 19 3 (8.6) 
“Yes, I know that there’s a vaccine for Parvo.” 3, 4, 5, 6, 7, 11, 12, 13, 

16, 22, 29, 31, 39, 41, 
45 

15 (42.9) 

How old should your dog be 
when you give its first shot for 

canine parvovirus 
(“PARVO”)/DHPPLLPi? 

“I want to vaccinate my dog but I don’t know at 
what age to take them to the vet.” 3, 11, 12, 16, 41, 45 6 (17.1) 

“I vaccinate my dogs when they reach 3 months 
(12 weeks) old.” 7, 13, 22, 39 4 (11.4) 

“I vaccinate my dogs when they reach exactly 6-
8 weeks old.” 4, 5, 6, 29, 31 5 (14.3) 

How many times should you 
vaccinate your dog for canine 
parvovirus (“PARVO”), and 

do you know the time interval 
between shots?” 

“Only once. I thought one shot is enough.” 3, 4, 6, 11,12, 13, 16, 
22, 41 8 (22.9) 

“I know my dog needs to complete 3 shots and 
an annual booster, but I could never afford to 
finish the shots.” 

29 1 (2.9) 

“I know my dog needs to complete 3 shots, but I 
didn’t know the interval was only 2 weeks.” 5, 31 2 (5.7) 

“I am aware of the 3 shots at 2 weeks interval 
each and annual booster.” 7, 39, 25 3 (8.6) 

 
 

ACKNOWLEDGMENT 
The authors would like to express their gratitude to the veterinarians and staff of Southwestern University (SWU)-Veterinary 

Teaching Hospital, GPY Veterinare Animale, Cebu Dog and Cat Clinic, Pet Doctor’s Veterinary Center, and Pets in the City 
Veterinary Center for their cooperation, Broadchem Philippines Biopharma for the partial financial assistance on the commercial CPV 
ICA-based test kits, and the SWU-CVM student clinicians for their assistance.  

REFERENCES 
[1] Decaro N, Buonavoglia C. Canine parvovirus – a review of epidemiological and diagnostic aspects, with emphasis on type 2c. Vet Microbiol 2012; 155(1):1-12. 
[2] Meunier PC, Cooper BJ, Appel MJG, Slauson DO. Pathogenesis of canine parvovirus enteritis: the importance of viremia. Vet Pathol 1985; 22:60-71. 
[3] Shah SA, Sood NK, Najimana W, Kuldip G, Amarjit S. Haemato-biochemical changes in canine parvoviral infection. Ind J Vet Pathol 2013; 37(2):131-133.  
[4] Bastan I, Kurtdede A, Özen D. Prognostic usefulness of some parameters in dogs with canine parvovirus. Ankara Üniversitesi Veteriner Fakültesi Dergisi 2013; 

60(1):53-58. 
[5] Khan C, Allen D. The Merck Veterinary Manual, 10th ed. Gary Zelko: Merck and Co., Inc., Whitehouse station, N.J., USA: 2010. 
[6] Tinky SS, Ambily R, Nair SR, Mini M. Utility of a rapid immunochromatographic strip test in detecting canine parvovirus infection compared with polymerase 

chain reaction. Vet World 2015; 8(4):523-526. 
[7] Vakili N, Mosallanejad B, Avizeh R, Seyfiabad Shapouri MR, Pourmahdi M. A comparison between PCR and Immunochromatography assay (ICA) in diagnosis 

of hemorrhagic gastroenteritis caused by Canine parvovirus. Archives of Razi Institute 2014; 69(1):27-33. 
[8] Marulappa SY, Kapil S. Simple test for rapid detection of canine parvovirus antigen and canine parvovirus-specific antibodies. Clin Vaccine Immunol 2009; 

16(1):127–131.  
[9] Glickman LT, Domaski LM, Patronek GJ, Visintainer F. Breed-related risk factor for canine parvovirus enteritis. J Amer Vet Med Assoc 1985; 187(6):589-94.  
[10] Nandi S, Kumar M. Vaccine failure against canine parvovirus infections in dogs. Ind J Canine Prac 2014; 6(1):21-30. 
[11] Pollock RVH. Experimental canine parvovirus infection in dogs. Cornell Vet J 1982; 72:103-119.  
[12] Tupler T, Levy JK, Sabshin SJ, Tucker SJ, Greiner EC, Leutenegger CM. Enteropathogens identified in dogs entering a Florida animal shelter with normal feces 

or diarrhea. J Amer Vet Med Assoc 2012; 241(3):338-343. 
[13] Al-Tayib O. Simple test kit for rapid detection of the presence of canine parvovirus antigen from dog’s feces. Sci J Vet Adv 2014; 3(4):57-64.  
[14] Potgieter LND, Jones JB, Patton CS, Webb-Martin TA.  Experimental parvovirus infection in dogs. Can J Comp Med 1981; 45(3):212-216.  
[15] Goddard A, Leisewitz AL, Christopher MM, Duncan NM, Becker PJ.  Prognostic usefulness of blood leukocyte changes in canine parvoviral enteritis. J Vet 

Intern Med 2008; 22:309-316. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      84 
ISSN 2250-3153   

www.ijsrp.org 

[16] Schoeman JP, Goddard A, Leisewitz AL. Biomarkers in canine parvovirus enteritis. New Zealand Veterinary Journal 2013; 61(4):217-222. 
[17] Ghaffari S, Nadiri M, Pourafkari L, Sepehrvand N, Movasagpoor A, Rahmatvand N, Saatloo MR, Ahmadi M, Nader ND. The predictive value of total neutrophil 

count and neutrophil/lymphocyte ratio in predicting in-hospital mortality and complications after STEMI. J. Cardiovas Thorac Res 2014; 6:35. 
[18] Reddan DN, Klassen PS, Szczech LA, Coladonato JA, O'Shea S, Owen Jr WF, Lowrie EG. White blood cells as a novel mortality predictor in haemodialysis 

patients. Nephrology Dialysis Transplantation 2003; 18(6):1167-1173. 
[19] Tatsukawa Y, Hsu W, Yamada M, Cologne JB, Suzuki G, Yamamoto H, Yamane K, Akahoshi M, Fujiwara S, Kohno N. White blood cell count, especially 

neutrophil count, as a predictor of hypertension in a Japanese population. Hypertension Research 2008; 31(7): 1391. 
[20] Fontaine RE, Schantz PM. Pet ownership and knowledge of zoonotic diseases in De Kalb County, Georgia. Anthrozoös 1989; 3(1):45-49. 
[21] Pfukenyi DM, Chipung SL, Dinginya L, Matenga E. A survey of pet ownership, awareness and public knowledge of pet zoonoses with particular reference to 

roundworms and hookworms in Harare, Zimbabwe. Trop Anim Health Prod 2010; 42:247-252. 
[22] Palmer CS, Robertson ID, Traub RJ, Rees R, Thompson RC. Intestinal parasites of dogs and cats in Australia: the veterinarian’s perspective and pet owner 

awareness. Vet J 2010; 183(3):358-361. 
[23] Coe JB, Adams CL, Bonnett BN. A focus group study of veterinarians’ and pet owners’ perception of the monetary aspects of veterinary care. J Am Vet Med 

Assoc 2007; 231(10):1510-1518. 

 

AUTHORS 
First Author – Erlah Shermaine L. Roble, Doctor of Veterinary Medicine, Southwestern University, safirelupe2012@gmail.com 
Second Author – Rochelle Haidee D. Ybañez, Master in Philosophy in Animal and Food Hygiene, Biology and Environmental 
Studies Program, Sciences Cluster, University of the Philippines Cebu, rochelledybanez@gmail.com 
Third Author – Ryan S. Yandug III, Doctor of Veterinary Medicine, Master in Public Health, Southwestern University, 
dryandug@yahoo.com 
Fourth Author- Adrian P. Ybañez, Doctor of Veterinary Medicine  and PhD in Veterinary Sciences, Biology and Environmental 
Studies Program, Sciences Cluster, University of the Philippines Cebu, dr.adrianpybanez@gmail.com 
 
Correspondence Author – Adrian P. Ybañez, dr.adrianpybanez@gmail.com, (+63)-32-2382263
  
 

 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      85 
ISSN 2250-3153   

www.ijsrp.org 

Knowledge on acute respiratory infection among 
Mothers of under five year children of Bhaktapur 

District, Nepal  
Meena Gyawali, BN, MPH, Rama Pahari, BN, Safala Maharjan, Bsc Nsg, , Dr Ravi Roshan Khadka, MS Urology 

 
 Public Health Department, Purbanchal University, Nepal Institute of Health Science, Kathmandu, Nepal. 

 
Abstract- Background: Acute respiratory infections (ARIs) 
continue to be the leading cause of acute illnesses worldwide and 
remain the most important cause of infant and young children 
mortality in developing countries like Nepal.  
        Objectives: To find out the level of knowledge about acute 
respiratory infection among the mothers of under five children. 
        Methodology: A cross-sectional study was conducted to 
find out the status of knowledge about acute respiratory infection 
(ARI) among 384 respondents through direct face to face 
interview schedule. Non probability purposive sampling 
technique was used to select the sample of the study.   
        Results: Most of the respondents 52.3% were in between 
the age group of 25 - 35 years. Majority of respondents 94.5% 
follows the Hindu religion. Most of the respondent 26.6% 
worked at private organization and 49.2% respondent had 
completed their secondary level of education. In the study it 
showed that 77.9% of women had no opportunity to take part in 
any training related to ARI.  Statistically significant relationship 
was found on level of knowledge with education of mother 
(p=0.002). The current study revealed that 83.9% of respondent 
had satisfactory level of knowledge and 10.7% had poor level of 
knowledge and only 5.5% had excellent level of knowledge 
regarding ARI.  
        Conclusion: As mothers are the main caretakers of children 
and under- five year children are in close contact with their 
mother, any deviation in the health of children is first recognized 
by their mothers. Our study shows that mother has significantly 
better knowledge on ARI with their educational status.  So 
awareness program using appropriate intervention i.e. radio, 
television, health campaign is necessary to increase the level of 
knowledge of mother. 
 
Index Terms- Awareness, Acute Respiratory Tract Infection, 
Mortality, Morbidity 
 

I. INTRODUCTION 
cute respiratory infection is acute inflammatory changes in 
any part of respiratory tract, from nasal mucosa to the 

alveoli with an alteration in respiratory physiology (1). 
         Acute respiratory infections (ARIs) continue to be the 
leading cause of acute illnesses worldwide and remain the most 
important cause of infant and young children mortality, 
accounting for about two million deaths each year. The 
populations most at risk for developing a fatal respiratory 
infection are the young, the elderly. The incidence of ARIs in 

children aged less than 5 years is estimated to be 0.29 and 0.05 
episodes per child-year in developing and industrialized 
countries, respectively, which translates into 151 million and 5 
million new episodes each year, respectively (2). Pneumonia is 
responsible for about 19% of all deaths in children aged less than 
5 years, of which more than 70% take place in sub-Saharan 
Africa and south-east Asia (3). 
         Lung infections cause more disease than better-recognized 
threats to the public's health such as cancer, heart attacks, 
strokes, HIV/AIDS, tuberculosis, or malaria. This persistent and 
pervasive burden of lung infections receives proportionately little 
attention from the biomedical and public health communities. 
Lung infections are especially common and severe among the 
poor (4). Only about 1 in 5 caregivers knows the danger signs of 
pneumonia; only about half of children sick with pneumonia 
receive appropriate medical care; and, according to the limited 
data available, less than 20 per cent of children with pneumonia 
received antibiotics, the recommended treatment. (5)     
         In Nepal under-five mortality rate is 76 per 1000 live births, 
and among them 19% death is due to Pneumonia (WHO, 2001). 
The Ministry of Health (MoH) has recognized that Acute 
Respiratory Infection (ARI) is one of the major public health 
problems in Nepal among children under-5 years (60 months) of 
age. The National Control of ARI Programme is an integral part 
of primary health care. The programme focuses on children 
under five years because the majority of deaths in this age group 
are ARI-related. The programme has recognized the important 
role of mothers and other caretakers in identifying the difference 
between the need for home care and the need for referral to 
health facilities. To fulfill its objective, its strategy is to educate 
mothers and child caretakers in supportive care strategies and in 
recognizing the signs and symptoms of ARI and pneumonia. But 
still very few mothers are aware about ARI, its sign and 
symptoms, home care and need for referral to health facilities for 
treatment. As a result under-five mortality is very high. (6)   
 

II. OBJECTIVES 
         To find out the level of knowledge about acute respiratory 
infection among the mothers of under five children. 
 

III. METHODOLOGY 
         A cross sectional study was carried out to find the level of 
knowledge about acute respiratory infection among mothers with 
children under five. Study area was Bhaktapur district, 

A 
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Kathmandu, Nepal. The duration of the study was 3month start 
from May 2011 to August 2011. The study population comprises 
mothers with children less than five year at Bhaktapur district. 
Multi stage probability sampling method was applied for this 
study. At Bhaktapur district there were 16 Village Development 
Committee (VDC) and 2 Municipality (MC). Both the 
municipality was excluded. From 16 VDC, 5 VDC were selected 
(Purposive) and from those 5VDC, 77 respondents were selected 
by simple random technique. Semi structured questionnaire” was   
used for face to face interview. The calculated sample size was 
384.  
         The instruments was modified after reviewing literature, 
pretesting and reliability of the instruments as well as consulted 
with supervisor. Level of knowledge was classified as Excellent 
(12-9), Satisfactory (8-5) and Poor (4-0) based on the score get 
by the responses to the questionnaire. The study was conducted 
after receiving permission from, research committee of Nepal 
Institute of Health Science (NIHS), Nepal Health Research 
Council (NHRC) and Bhaktapur District Office, Bhaktapur. 
Informed written consent was obtained from the participants and 
the confidentiality of the received information was maintained. 
The collected data was tabulated and analyzed using SPSS. 

 

IV. RESULTS 
         Table (1) shows out of 384 participants most of the 
respondents (52.3%) were in between the age group of 25-35 
years. Majority of respondents (94.5%) follows the Hindu 
religion and (26.6%) respondent had completed their secondary 
level education. 51% respondents belonged to nuclear family. 
(26.6%) of the respondents obtained secondary level of 
education. Most of respondents (49.2%) were house wife.  
         Table (2) shows that mother excellent level of awareness 
related to ARI among children was achieved by only 5.5%, while 
10.7% mother had poor level of awareness regarding ARI. 
         Table (3) shows mothers have lacking knowledge. Area of 
knowledge deficiency includes causes of ARI, likely to get ARI, 
what is the action taken for common cold, similarly type of food 
given to ARI child(15%, 11%, 13% 20%)Most of the mother 
correctly answered the questions related to affecting organ, mode 
of transmission, about common cold (91%, 72%). 
 

 
Table 1: Demographic Information of respondents (n=384) 

 
 Variables  Frequency(f) Percentage (%) 
 Age   
 15-25yrs 64 16.7 
 25-35yrs 201 52.3 
 35-45yrs 91 23.7 
 45-55yrs 28 7.3 
 Religion   
 Hindu 363 94.5 
 Buddhist 13 3.4 
 Christian 6 1.6 
 Muslim 2 .5 
 Occupation of respondents   
  Housewife  78 20.3 
 Government  83 21.6 
 Private organization  102 26.6 
 Business  77 20.1 
 Labour  44 11.5 
 Type of family   
 Nuclear family 197 51 
 Joint family 187 49 
 Education of respondents   
 Illiterate  189 49.2 
 Primary 51 13.3 
 Secondary 35 9.1 
 Higher secondary 3 .8 
 Bachelor or above 106 27.6 
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 Ventilation condition at their 
house   

 >2 window / room 318 82.8 
 1 window/ room 66 17.2 
 Participate in ARI training 

program   

 Yes 85 22.1 
 No 299 77.9 

 
Table 2: Distribution of respondents according to the level of knowledge (n =384) 

 
Level of awareness Frequency(n) Percentage (%) 
Poor 41 10.7 
Satisfactory 322 83.9 
Excellent 21 5.5 

 
Table 3. Frequency of correctly answered from knowledgeable questions of the knowledge of mother. 

 
Knowledge aspects  Frequency(n)  Percentage (%) 

What is ARI 223 58.1 
Cause of ARI 56 14.6 
Symptoms for ARI 173 45.1 
Affecting organ 348 90.6 
Mode of transmission 336 87.5 
Who are likely to get ARI 42 10.9 
What is common cold 281 72.3 
Action for common cold 50 13 
Safe home remedy for Common cold 166 43.2 
Action mother takes for ARI 232 60.4 
Whom to contact first for ARI 248 64.6 
Type of food can be given 77 20.1 

 
         Table (4) shows that there is significant association between level of knowledge with selected demographic variables; 
education of mother and knowledge about ARI (χ2=12.458, p>0.05). There is no association between other variables like age of 
mother, occupation and type of family. 
 

Table 4: Association of level of knowledge with selected demographic variables. (n = 384) 
 

Variables Total score Chi Square DF P-value 

Age     
Less than 25 265(69) 5.699 2 .058 
More than 25 119(31) 
Education    
Illiterate 86(22.4) 12.458 2 .002 
Literate 298(77.6) 
Occupation    
Housewife 78(20.3) 3.580 2 .167 
Service holder 306(79.7) 
Type of family    
Nuclear 197(51.3) 4.128 2 .127 
Joint 187(48.7) 
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V. DISCUSSION 
         Our study revealed that 52.3% respondents were within age 
25-35years. According to religion, majority of mothers were 
Hindu (94.5%). According to education status of mother 49.2% 
were illiterate where as 27.6% has completed their bachelor or 
above. In our study 26.6% of mothers were working in a private 
organization followed by 21.6% in government job holder. 
Regarding their living style 49% mothers have the opportunity to 
stay with join family. 61.2% mothers use gas stove as their 
cooking methods, where as majority of mothers 91.4% were non 
smokers. 82.8% mothers had good ventilation condition at their 
house. 75% mothers have heard about ARI where as only 77.9% 
said they did not participate in any health education program 
related to ARI. 
         This study result shows that interviewed mothers have 
lacking knowledge about ARI. Area of knowledge deficiency 
includes causes of ARI, symptoms of ARI, what is the action 
taken for common cold, similarly type of food given to ARI 
child.  
         Our study result shows that only 14.6% of the respondent 
answered correctly that microorganism, virus is the main cause 
of ARI and 10.9% of respondent considered fast breathing and 
chest indrawing as sign and symptoms of ARI. A hospital based 
cross sectional study conducted at Nakhon Pathom General 
Hospital, Thailand showed only few mothers answered all the 
questions correctly in terms of signs and symptoms of 
pneumonia (7%) and around 21% of the mothers answered 
correctly in terms of cause of ARI (7). 
         Our study shows that more than forty percent respondent 
give ginger- honey to eat was common home practice for the 
management of ARI. This finding was similar to the study of 
Denno et al.(1994), where Common health care practice for 
treating running nose included ephedrine or other types of nasal 
drops, herbal medicines, antipyretics, and antibiotics. Honey and 
cough syrup were often used to treat cough and fever (8). 
         Our study shows that 64.6% mothers contact medical 
professional for the treatment of ARI where as only 3.6% 
mothers said that they seek traditional healer. A study conducted 
in Baringo District, Kenya showed 87.1% of mother said that 
they contact health care center for ARI (9). Another study 
conducted in Gondar Ethiopia showed that 35.6% mothers took 
their children to traditional healer (10). More than fifty percent 
respondents said breast feeding must be usually given to child in 
such condition. About action taken after ARI, our study showed 
that 51.8% mothers said that taking child to health care centre 
immediately will help to minimize the complication.  
 

VI. CONCLUSION 
         The study revealed that mother’s knowledge on causes of 
ARI, symptoms of ARI, action taken for management and types 
of food given to the child are poor.  
         Above data shows that mother has significantly better 
knowledge with their educational status. Knowledge about ARI 
of less educated mother is low. Health education can helps to 
increase the knowledge to understand the sigh and symptoms and 
management of ARI. So to reduce the child mortality and 

morbidity need to educate mother which might be through 
different intervention like awareness program, street drama, from 
TV etc. 
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Abstract- Four different samples have been tested by 
fluorescence spectroscopy. Three of the tested samples are of 
different ruminants: goat, sheep and cow. The fourth sample is a 
mixture of cow's milk in several different breeds of cow. It has 
been found that the most appropriate excitation wavelength 
fluorescence method for investigate of milk in ruminants is 255 
nm. This is due to the fact that only at this wavelength there is 
little difference in emission wavelengths between goat and sheep 
milk. Emission wavelengths of small ruminants vary 
considerably in emission wavelengths with that of the cow, 
which belongs to a class in cattle. In this case, an essential point 
in the fluorescence spectroscopy with respect to testing cow's 
milk is that the milk taken from a cow breed differs in 
wavelength of fluorescence with that which is a mixture of 
several breeds. This fact means that the method of fluorescence 
spectroscopy is suitable for determining the quality of milk from 
the selected breeds, if that is the desire of farmers. We consider 
that an efficient analysis of the raw milk of ruminants separately 
proven method of classical fluorescence. With analysis by 
synchronous fluorescence not observed shift in emission 
wavelengths in comparison between the goat and sheep milk. 
 
Index Terms- fluorescence ,  wavelengths, ruminants, raw milk, 
spectroscopy, emission wavelengths 
 

I. INTRODUCTION 
actiferous animals are divided into class Mammals. They are 
the highest achievement of biological evolution on Earth. 

The yield of milk starts 6000 years ago, and even earlier. The 
most common milk-producing animal is the cow, which live on 
all continents and in nearly all countries. The sheep is extremely 
important for the Mediterranean countries and large parts of 
Africa and Asia. The number of sheep in the world exceeds one 
million. Sheep and goat milk are a source of cheap and at the 
same time biologically valuable protein. For several years now 
analysis of milk products started the use of fluorescence 
spectroscopy. This method is fast and efficient with a previously 
prepared data library. Fluorescence spectroscopy does not require 
additional supplies in the analysis as other validated chemical 
tests for certification of agricultural production.In recent years 
more and more yogurts, represent a mixture example of cow’s 
and sheep's milk or sheep's and goat's milk or cow's and goat's 
milk. 
        Therefore, much attention is paid for tests using 
fluorescence spectroscopy of mixed milks. 
 

II. MATERIAL AND METODS  
A. Fluorescence measurements.  

        Fluorescence spectra were recorded using a Spectrometer - 
FluoroLog3 - TCSPC - Horiba Scientific. The Steady-state of 
Spectrometer is Broadband 450-W xenon arc lamp from UV to 
near-IR. The Resolution of FluoroLog3 is 0.2 nm. Of all the 
modern time-domain methods, including boxcar integration and 
streak cameras, TCSPC has by far the best dynamic range 
(Figure 1). Fixed-wavelength "Plug and Play" interchangeable 
NanoLED pulsed laser-diodes and LEDs. Wavelengths of 280, 
340, 375, 405, 440, 473, 635, 650, 785 and 830 nm are available 
for laser-diodes. 370, 455, 465, 485, 560, 590, 605, 625 for 
LEDs.  
        Standard optical pulse durations are <200 ps (<100ps 
typical) for laser-diodes, <1.5 ns for LEDs. 
 

 
 

Figure 1. Spectrometer - FluoroLog3 - TCSPC - Horiba. 
 

B. Excitation and emission spectra by classical 
fluorescence spectra. 

        For all studies samples of milk (cow milk, mixture cow 
milk, goat milk and sheep milk) the excitation wavelength is 255 
nm This is due to the fact that it only has a small difference in the 
peaks of fluorescence between goat and sheep milk. Records 
were made at the emission wavelengths set to: 343 nm for raw 
cow milk, 357 nm for sheep milk, 355 nm for goat milk and 366 
nm for mixture cow milk. Samples of small ruminants vary 
considerably in the emission wavelengths with that of the cow, 
which belongs to a class in cattle.  Consideration was given to a 
certain fluorescence spectroscopy test of mixed milks.  
        The proportion of samples was 1:1, it is not currently 
performed fluorescence assay at various percentages of one or 
another type of milk. The excitation wavelength for all studied 
samples of mixture milk is 255 nm. The records with the 
emission wavelengths are set at: sheep+cow milk - 364 nm, 
sheep+goat milk - 360 nm, goat+cow milk - 354 nm. 

L 
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C.  Synchronous fluorescence spectra 

        Synchronous fluorescence spectra were collected in the 
250–550 nm excitation wavelength angle using offsets of 80 nm 
(∆λ = 80 nm) between excitation and emission monochromators. 
Spectra were recorded in triplicate for each condition using 
different samples.  
 

III. RESULTS AND SIDCUSIONS 
        As an efficient research of the raw milk of ruminants 
separately proven method of classical fluorescence. In the 
method of the synchronous fluorescence was not observed shift 
in the emission wavelengths in the treatment of goat, cow and 
sheep milk. For this reason, it has not been applied graphics of 
synchronous fluorescence, but only classical fluorescence.  
Figure 2 clearly shows the difference in emission wavelength 
between cow and sheep milk. Similar is the case where a 
comparison is made between goat and cow milk, therefore the 
second graphics are not shown. 
 

 
. 

Figure 2. Difference between emission wavelengths for cow 
and sheep milk, excitation spectra is set to 255 nm. 

 

 
Figure 3. Difference between emission wavelengths for goat 

and sheep milk, excitation spectra is set to 255 nm. 
 
        Figure 3 observed little difference between emission 
wavelengths of goat and sheep milk by classical fluorescence. On 

the samples were applied various excitation spectra, but only at 
255 nm it was seen slight shift from the above samples. Near 
emission wavelength  is due to the fact that the milk of healthy 
sheeps and goats are similar in composition. Samples of small 
ruminants vary considerably in the emission wavelengths with 
that of the cow, which belongs to a class in cattle. This can be 
seen clearly in Figure  2. Substantial results are shown on Fig.4. 
In fluorescence spectroscopy with respect to testing cow milk is 
that the milk taken from a cow breed differs by emission 
wavelength with that which is a mixture of several breeds. This 
means that the method of fluorescence spectroscopy is suitable 
for determining the quality of milk from а selected breed.  
 

 
 

Figure 4. Difference between emission wavelengths for cow 
and cows breed mixture milk, excitation spectra is set to 255 

nm. 
 
 
 

 
 

Figure 5. Difference between emission wavelengths for 
goat+sheep and cow+sheep milk, excitation spectra is set to 

255 nm. 
 
        Considerable attention was given to the examination by 
fluorescence spectroscopy of mixed milks presented on Figure 5 
and Figure 6. Mixes represent a mixture of milk from large 
ruminant (cow) and retail (respectively goat and sheep) ratio of 

          cow 
----  sheep 

          sheep 
----  goat 
 

          cow 
---- mixture cow 
 

           goat+ sheep 
-----   sheep+cow 
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the samples was 1:1. Currently fluorescence spectroscopy isn’t 
tested at different rates of one or other type of milk. It turned out 
that the shift by emission wavelength at various mixes is not so 
great, as the shift between milk from one cow breed and that 
from several breeds. 
 

 
 

Figure 6.  Difference between emission wavelengths for 
goat+cow and cow+sheep milk mixtures, excitation spectra is 

set to 255 nm. 
 
        This means that by mixing equal percentage of milk from 
large and small ruminants is obtained more similar performance 
than mixing the milk from different breeds of cattle. 
        The fact that mixes are with close wavelengths of 
fluorescence due to the fact that such indicators have small 
fluctuations in the wavelength of fluorescence is that because 
they have close indicators of goat's and sheep's milk than cow. 
By mixing with cow's milk sheep or goat mix gives such 
indicators as only sheep or goat milk separately are with similar 
indicators. 
 

IV. CONCLUSIONS  
        Optimal wavelength for fluorescence analysis of pure milk 
from ruminant animals is 255 nm. Suitable for analysis is the 
method of the classical fluorescence. The fluorescence 
spectroscopy is suitable for analysis of milk for both selected and 
mixed animals. The fluorescence method is suitable for detection 
if milk from a cow breed or mix of several breeds (this would 
represent the interests of farmers who selected their breeds). 
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Abstract- Electronic configurations of the elements already 
established in the subject of material science. These were 
determined by the system of (1s) for Hydrogen (IA group, Period 
1), Helium (8A or zero group, Period 1), these numbers added to 
next to next element with the series of (2s, 2p), (3s, 3p, 3d), (4s, 
4p, 4d, 4f), (5s, 5p, 5d, 5f), etc. for other elements up to atomic 
number 118. There are huge numbers of electrons with respect to 
atomic numbers. This system is one of the wonder systems in the 
modern science. Though here in this script I tried to find the 1st 
ionization energy by using relative numbers which derived from 
couple system [1] and periodic numbers, both are new attempted 
in this field of material science. Relative numbers are very 
unique, these numbers are able to find the series of Pi [1], series 
of ½ [2], cells functions of mind [3]. There is no relation 
between number of electrons and relative numbers (r1 and r2), 
although I observed that, [(r2 – 2) + r1] = Atomic Number of the 
elements = Z, [r2 > r1 and r2 = (r1 + 2)]. For example, relative 
number of Hydrogen r2 = 2 and r1 = 1, then [(r2 – 2) + r1] = [(2 
– 2) + 1] = 1 = Z. For Helium, r2 = 2, r1 = 2, then [(r2 – 2) + 
r1] = [(2 – 2) + 2] = 2 = Z. Therefore, relative number is related 
to atomic number of element. Also, relative numbers of element 
almost ½ of atomic number. 
 
Index Terms- Couple System, Relative numbers, Periodic 
numbers, 1st Ionization Energy, Atomic masses. 
 
Method to determine the relative numbers by Couple 
System: 

I. INTRODUCTION WHAT IS COUPLE SYSTEM? 
ormally couple means two bodies meet together. In 
mathematical term, “A special case of moments is a couple. 

A couple consists of two parallel forces that are equal in 
magnitude, opposite in sense and do not share a line of action. It 
does not produce any translation, only rotation. The resultant 
force of a couple is zero. But, the resultant of a couple is not 
zero; it is a pure moment” [4]. In mechanics, a couple is a system 
of forces with a resultant moment but no resultant force. A better 
term is force couple or pure moment. Its effect is to 
create rotation without translation, or more generally without any 
acceleration of the centre of mass. In rigid body mechanics, force 
couples are free vectors, meaning their effects on a body are 
independent of the point of application [5].  
       Many coupling may happened which will depend on that 
present environment. Here we will proceed to find the series of 
new numbers by this system. In this system we can find relative 
numbers, these numbers are applicable to atomic stage of 
elements 
       Couple means together with whichever are we can choose. 
In the case of male 1, (say 1 = r1) and female (2 = r2) when 
forms love between them, then love plays roll to make relation 
(R) and then R will related to  r1 & r2 automatically. Afterwards 
when this series will increase, accordingly r1 and r2 will produce 
next to series & then to next etc. a Figure 1 is given here for 
couple system:  
 
                                                           
 
 
 
 
 
 
 

No. 1, Formation:  
       R is related to A, B, C, D, E, F, G, H and so on.  
 
 
 
 
 
 
             
 
 
 
 
 
 

N 
R 

A B 

C D D C 

E F E F 

G H G H 

1st Step of Couple between A & B  

2nd Step of Couple between C & D  
 

3rd Step of Couple between E & F  
 

4th Step of Couple between G & H  
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Object Portion (Figure – 2, Step of Coupling) Image Portion  
Classification of Formation: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
 
Reaction of couple:  
       If A & B takes place in the form of A+ & B+ in positive zone and C & D takes place in negative zone in the form of D- & C+ 
related to A+ & B+ in positive zone (Figure – 3), then if we dressed it in the form of: R → (D- . A + C+ . B+), we can write, D- = - D & 
C+ = + C ------ (1) R → (C . A + C . A) ------ (2) R → 2 CA---- (3)    
                                                           
       Description: (1) D is related to A (Fig-3, L.H.S.) and C is related to B (Fig-3, R.H.S.). But the value of A and C will same to the 
value of B and D.                           
       D- in L.H.S. means that it is the end of the reaction of problem to form relative number ( R ) acting with C+ in R.H.S. (2) The 
original value of D is C; therefore, D reacts with A (arrow sign indicates in figure – 3) and forms CA. Similarly, C is the original value 
of D, but the original value of B is A. So, C reacts with B and forms CA.  
       (3) Total couple reaction with respect to R is 2CA. When the value of A, B, C, D…., individual, then the result of 2 CA will bring 
other number. This system described in reference [1]. A part of this system writing here to get relative numbers of elements that we 
can find its activity in the microscopic field of atom, for example, 1st Ionization energy of elements. Periodic Number (P) is another 
form of number when it acts with relative number in the form of          [π √r2 x r1 / P], then we get 1st ionization energy.  
 
Application of “No-1 Formation” for odd number:  Problem (1): 
 
       If (r + M)3 → r3 + 3r (rM + M2) + M3 and let M = 1, then  
     (r + 1)3 → r3 + 3r (r1 + 12) + 13 → r3 + 3r(r + 1) + 1 
 
       The coefficient of 3r is (r + 1), since corresponding value of r & 1 are A & B respectively, thus r = A and 1 = B. Let (r + 1) has 
relative number R. So, the equation,  
 
(r + 1)3 = r3 + 3rR + 13, then, R → (B – .r + 1+.A), R → (1.r + 1.r), R → 2r. 
 
Now the equation turns to (r + 1)3 = r3 + 3r.2r + 13 

Similarly, if M = 2,3,4,5… Then, 
(r + 2)3 → r3 + 23.3r.2r + 23  
(r + 3)3 → r3 + 33.3r.2r + 33  
(r + 4)3 → r3 + 43.3r.2r + 43  
(r + 5)3 → r3 + 53.3r.2r + 53  
………→……………………. 
(r + M)3 → r3 + M3.3r.2r + M3 …………… (a) 
This equation (a) will satisfy by only 0 & 1.  
 
Problem (2): 
       When, (r + M)5 → r5 + 5r (r3 + 2r2 + 2r +1) + 15, then, R = r3 + 2r2 + 2r +1, if A, B, C, D represents the corresponding values of r3, 
2r2,  2r, 1 (Since, these are the real values of (r + 1)5 ) respectively. Then, R will related in Couple Systems as follows:       
   

D 

Relative number (R)  

   Fig. - 3 

R 

A+ B+ 

C D- C+ 
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R → (D–. 2r + 1.C) + (C+.2r2 + 2r+.B) + (B–.2r3 + 2r–2.A)  
R → (1. 2r + 1.2r) + (2r.2r2 + 2r.2r–2) + (2r2.2r3 + 2r–2.r3)   
R → 1.(2r + 2r) + (2r.2r2 – 2r.2r–2) + (2r2.2r3 – 2r–2.r3)  
R → 4r + 0 + 0  
R → 4r  
 
Therefore, (r + 1)5 → r5 + 5r.4r + 15 ……………….. (b)  
 
If M = 2,3,4,5 …..[Vide Problem (1)], then,  
                 (r + 2)5 → r5 + 27.5r.4r + 15  

                 (r + 3)5 → r5 + 37.5r.4r + 15  
                 (r + 4)5 → r5 + 47.5r.4r + 15  
                 (r + 5)5 → r5 + 57.5r.4r + 15  
                 …………………………… 
                 (r + M)5 → r5 + M7.5r.4r + M5  

 
Therefore, the real formation of (r + 1)5 will r5 + 17.5r.4r + 15; this is applicable to odd number of series.  
 
Application of “No – 2 formation “for even numbers. Problem (1): 
              (r + 1)4 → r4 + 4r.(r2 + [3/2] x r + 1) + 14 = r4 + 4r. (R) + 14  
 
 
 
 
 
 
 
 
 
 
 
 
 
  
                    R → (C.[3/2] x r + 1–.B) + (B–.r2 + [3/2] x r –.A)  
                    R → (1.[3/2] x r + 1–.[3/2] x r –) + ([3/2] x r.r2 + [3/2] x r –.r2)   
                    R → 2.[3/2] x r + 0 = 3r                                                       
 (r + 1)4 → r4 + 4r.(R) + 14 →  r4 + 4r. ([3/2] x r) + 14 and R→ [3/2] x r = 3.r =3r. Now we can get a series in the forms of: (r + 1)4 → 
r4 +15.4r.3r + 14    
Similarly, (r + 2)4 → r4 +25.4r.3r + 24   
                (r + 3)4 → r4 + 35.4r.3r + 34   
                (r + 4)4 → r4 + 45.4r.3r + 44   

2r2 - B B - 2r2 

2r C+ +2r C 

1 D- +1 D 

R 

r3 A 

Figure – 4  

-1 C 

3/2r  B- B - 3/r2 

R 

R2 A 

1 C+ 

Figure – 5 
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                (r + 5)4 → r4 + 55.4r.3r + 54  
                …………………………… 
                (r + M)4 → r4 + M5.4r.3r + M4   
 
For power 6, we get,  
               (r + 1)6 → r6 +19.6r.5r + 16     
               (r + 2)6 → r6 +29.6r.5r + 26     
               (r + 3)6 → r6 +39.6r.5r + 36  
               …………………………. 
               (r + M)6 → r6 +M9.6r.5r + M6, this is applicable to other even number series. 
 
Therefore, including odd & even number produced a series as: 
 
Hence the series:  
               (r + M)2 → r2 +M1.2r.1r + M2 

               (r + M)3 → r3 +M3.3r.2r + M3 

               (r + M)4 → r4 +M5.4r.3r + M4 

               (r + M)5 → r5 +M9.5r.4r + M5 

               (r + M)6 → r6 +M9.6r.5r + M6 

               (r + M)7 → r7 +M11.7r.6r + M7 

                   …………………………………………….. 

               (r + M)N → rN +M[1 + 2(N – 2)].Nr.(N – 1)r + MN … (A)   
               (r + M)N → rN +MZ. Nr.(N – 1)r + MN ….(B) When, Z = [1 + 2(N – 2)] & N = 2,3.4..... 
 
In the case of negative functions, this equation will turn to:   
 
              (r – M)N → rN – M[1 + 2(N – 2)].Nr.(N – 1)r  – MN   ………. (C) 
              (r – M)N → rN – MZ.Nr.(N – 1)r – MN  ……….. (D) 
 
Relative Numbers (R): 
       The middle part of the equation (A) or (B) and (C) or (D) is same. We have the Relative number as [Nr.(N – 1)r] which connected 
to M[1 + 2(N – 2)] or MZ, when Z = [1 + 2(N – 2)] of (r  + M)N or (r  – M)N. so, we may write the general equation in the form of:                    
 
              (r ± M)N → rN ± M[1 + 2(N – 2)].Nr.(N – 1)r  ± MN   ………..….(E)  
And middle part of this equation is M[1 + 2(N – 2)].Nr.(N – 1)r ………….(F)  
 
       When, N = 1, 2, 3, 4, 5 ….. We get relative numbers 1r, 2r, 3r, 4r, 5r etc both of even and odd numbers. The equation (A) 
obtained by the couple system and is applicable in forming relative numbers with respect to Z of which numbers become odd in series, 
when N = 2, 3, 4, 5 ….of the equation, M[1 + 2(N – 2)].Nr.(N – 1)r. On changing the number of Z as Z = [2 + 2(N – 2)], we get,          
              
     M[2 + 2(N – 2)].Nr.(N – 1)r  → M2. 2r.1r, when N = 2    
     M[2 + 2(N – 2)].Nr.(N – 1)r  → M4. 3r.2r, when N = 3, where, (r + M)3 → M3.3r.2r, when, N = 3, due to change of Z, power changes 
as:               
 
When, Z = [1 + 2(N – 2)], Z = - 3, when, N = 0 (not satisfying).  
           Z = [1 + 2(N – 2)], Z = – 1, when, N = 1 (not satisfying).  
           Z = [1 + 2(N – 2)], Z = 1, when, N = 2 (satisfying). It shows N > 1 
 
If, Z = [2 + 2(N – 2)], we get, 
           Z = [2 + 2(N – 2)], Z = - 2, when, N = 0 (not satisfying) 
           Z = [2 + 2(N – 2)], Z = 0, when, N = 1 (satisfying), because, MZ = M0 = 1  
           Z = [2 + 2(N – 2)], Z = 2, when, N = 2 (satisfying), N > 1 
 
At the time of changing of Z, let, Nr.(N – 1)r will change to Nr.(N – 2), then, we get a series as: 
     M[2 + 2(N – 2)].Nr.(N – 2)r  → M0. 0 x r.(0 – 2)r = 0, when N = 0 
     M[2 + 2(N – 2)].Nr.(N – 2)r  → M-1. 1r.(1 – 2)r = M-1 x 1r x – 1 = - M-1 ,  when N = 1    
     M[2 + 2(N – 2)].Nr.(N – 2)r  → M2. 2r.0xr = 0, when N = 2               
     M[2 + 2(N – 2)].Nr.(N – 2)r  → M4. 3r.1r, when N = 3 etc., N > 2 
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When this equation turns to M[2 + 2(N – 2)].Nr.Nr …… (G), when, (N – 1)r treated as Nr,  then we will get even numbers (Z) of M of the 
series. So,  
     M[2 + 2(N – 2)].Nr.Nr → M2.2r.2r, when, N = 2, N > 1 
     M[2 + 2(N – 2)].Nr.Nr → M4.3r.3r, when, N = 3 
     M[2 + 2(N – 2)].Nr.Nr → M6.4r.4r, when, N = 4 etc.  
 
Therefore, the deduction (F) and (G) finds,  
    M[1 + 2(N – 2)].Nr.(N – 1)r → M1.2r.1r, when, N = 2, Z = 1 of power of M, odd number.   
    M[2 + 2(N – 2)].Nr.Nr → M2.2r.2r, when, N = 2, Z = 2 of power of M, even number.   
    M[1+ 2(N – 2)].Nr.(N – 1)r → M3.3r.2r, when, N = 3, Z = 3 of power of M, odd number.   
    M[2 + 2(N – 2)].Nr.Nr → M4.3r.3r, when, N = 3, Z = 4 of power of M, even number.   
    ………………………………… 
 
From the above deduction, we have the following results as: 

i) When,   N = 0, the equation (F) yields M-3.0r.(- 1).r 
ii)     ″        N = 0,         ″          (G)     ″    M-2.0r.0r 
iii)     ″        N = 1,         ″          (F)      ″    M-1.1r.0r 
iv)     ″        N = 1,         ″          (G)     ″    M0.1r.1r  

 
Therefore, when N has tendency to proceed in negative direction, i.e., N = -1, -2, -3, -4 …… then the deduction (F) & (G) will give 
results, the yielded values are listed here in a table (1) and corresponding graph – 1.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
                    
 
       The figure – 6 is representing the values of r2 (Red line), r1 (Black line), - r2, - r1 with respect to Z number of MZ in positive and 
negative direction both.  
 
                                                                6                                          r2 
                                                                5                                          r1 
                                                                4 
                                                                3  
                                                                2                          Positive numbers                  
                                                                1 
                  Z-   -10-9-8-7-6 -5  -4   -3 -2-10 1  2  3  4  5  6 7  8 9 10  +Z 
                                                              -2 
                                                              -3 
                                                              -4 
                                                              -5 
                      Negative numbers                                    
                                                        Figure – 6  
 
If the reaction occurs by acting with M and M-, then M will turn to Z, thus:   
 

1) M1.M-1 → (r2 –  r′2), (r1 –  r′1)  
                         → (2 – 1), (1 – 0)        When, r2, r1 = 2, 1 and r′2, r′1 = 1, 0  

Table (1): 
 MZ   x   r2   x   r1                        M-Z   x   -r′2    x   -r′1  
                      (Relative No.) Object part           (Relative No.) Image Part          
 M0   x   1   x   1       
 M1   x   2   x   1       M-1    x      1      x   0 
 M2   x   2   x   2      M-2    x      0     x    0 
 M3   x   3   x   2       M-3    x      0     x   -1 
 M4   x   3   x   3       M-4    x     -1     x   -1 
 M5   x   4   x   3       M-5    x     -1     x   -2 
 M6   x   4   x   4       M-6    x     -2     x   -2 
 M7   x   5   x   4       M-7    x     -2     x   -3 
 M8   x   5   x   5       M-8    x     -3     x   -3 
 M9   x   6   x   5       M-9    x     -3     x   -4 
 M10  x   6   x   6       M-10   x     -4     x   -4 
 …………………………………………   up to n terms  
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             Or, M0 → 1, 1  
2) M6.M-6 → (r2 –  r′2), (r1 –  r′1)  

                         → [4 – (–2)], [4 – (–2)]     When, r2, r1 = 4, 4 and r′2, r′1 = –2, –2  
             Or, M0 → 6, 6 

3)  M9.M-9 → (r2 –  r′2), (r1 –  r′1)  
                         → [6 – (–3)], [5 – (–4)]      When, r2, r1 = 6, 5 and r′2, r′1 = –3, –4  
             Or, M0 → 9, 9 
 
       The above deductions proves that when the power of positive number of M and power of negative number of M react together, the 
power of M becomes zero and finally two Z number of positive number of M are obtained, i.e.,  
  MZ.M-Z → Z, Z or M0 → M0.Z.Z ………. (H) 
 
       Now it is possible to react M0.Z.Z with MZ.r2. r1, and then r2, r1 will change at the rate of (r2 – 2) and (r1 – 2). But the rate of 
change of (r2 – 2) and (r1 – 2) will not be relative numbers of MZ. The power (Z) of M should differ by 4 steps and MZ will turn to MZ-

4, then for example, 87 of (Z) number will produce relative numbers to follow the equation (F) as: 
 M[1 + 2(N – 2)].Nr.(N – 1)r → M87.45.44, when N  = 45 and correspondingly for M0 (equation – H),  M0.Z.Z → M0.87.87, now,  
 
       M87.45.44 x M0.87.87 → M(87 – 0).(87 – 44).(87- 45) → M87.43.42, these are not the relative number of M87 according to equation 
(C), because, when, N = 43, then, the power of M will 83. The difference between 87 & 83 is 4, this 4 difference will come in every 
numbers and applicable to all cases. So, general form of this equation will: 
 MZ.r2. r1 x M0.Z.Z → M[Z – 4].(Z  –  r1). (Z – r2) → M[Z – 4].( r1 – 2). (r2 – 2).    
 
       We observed in table – (1) that when M0.1.1 will react with M-4. – 1. – 1, M will get exponent – 4 (Z = – 4) but without relative 
numbers, thus,  
 M0

1,1. M-4
-1,-1 → M-4

0,0. So, M-4
0,0. M0

.Z,Z → M-4.Z.Z. Now MZ.r2. r1 will react with the new form, 
 MZ.r2. r1 x M-4.Z.Z → M[Z – 4].(Z  –  r1). (Z – r2)  ……… (I) 
 
       If we consider, that M is an element of atomic number Z, then this rule is applicable for transmutation of element from one to 
another. 
This is another application relation between electron, proton, and neutron with corresponding to atomic mass. Here we will discuss on 
the subject 1st ionization energy which related to relative numbers and periodic number. Accordingly calculated 1st ionization energy 
of all elements is listed here comparing to present experimental results. 

 
List of Calculated Ionization Energy comparing to Experimental Results.        (Table – 2). 

 
Atomic         Elements     Relative No. Value of     Periodic No.    Value of       1st Ionization  
Numbers     & Symbol         r2 r1    π√r2 x r1        P           π √r2 x r1 / P           Potential  
                                                                                                                             (Calculated value     (Experimental) 
                                                                                                                                  eIE ) eV               [6], eV    
      
1           Hydrogen (H)  2  1           4.442   0.333 13.328   13.595  
2     Helium (He)  2  2    6.283   0.25 25.132  24.58741 
3     Lithium (Li)  3  2 7.695  1.5 5.130  5.39172 
 4      Beryllium (Be)  3 3 9.242  1 9.242  9.3227 
5     Boron (B)  4 3 10.882  1.25 8.706  8.29803 
6     Carbon (C)  4 4 12.566  1.125 11.170  11.26030 
7     Nitrogen (N)  5 4 14.049  1.031 13.627  14.53414 
8     Oxygen (O)  5 5 15.707  1.062 14.790  13.61806 
9     Fluorine (F)  6 5 17.207  1.015 16.953  17.42282 
10     Neon (Ne)  6 6 18.849  1* 18.849  21.5646 
11     Sodium (Na)  7 6 20.3509  4 5.089  6.13908 
12     Magnesium (Mg) 7 7 21.991  3 7.330  7.64624  
13     Aluminum (Al) 8 7 23.509  4 5.877  5.98577 
14     Silicon (Si)  8 8 25.132  3 8.377  8.15169 
15     Phosphorus (P)  9 8 26.657  3 8.885  10.48669 
16     Sulfur (S)  9 9 28.274  3 9.424  10.36001 
17     Chlorine (Cl)  10 9 29.803  2 14.901  12.96764 
18     Argon (Ar)      10 10 31.415  2 15.707  15.75962 
19     Potassium (K)  11 10 32.949  8 4.113  4.34066 
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20     Calcium (Ca)  11 11 34.557  6 5.759  6.11316 
21     Scandium (Sc)  12 11 36.094  6 6.015  6.5615 
22     Titanium (Ti)  12 12 37.699  6 6.283  6.8281 
23     Vanadium (V)  13 12 39.238  6 6.539  6.7462 
24     Chromium (Cr) 13 13 40.840  6 6.806  6.7665 
25     Manganese (Mn)  14 13 42.382  6 7.063  7.43402 
26     Iron (Fe)  14 14 43.982  6 7.330  7.9024 
27     Cobalt (Co)  15 14 45.526  6 7.587  7.8810 
28     Nickel (Ni)  15 15 47.123  6 7.853  7.6398 
29     Cupper (Cu)   16 15 48.669  6 8.111  7.7263 
30     Zinc (Zn)  16 16 50.265  5 10.053  9.3942 
31     Gallium (Ga)  17 16 51.812  9 5.756  5.99930 
32     Germanium (Ge) 17 17 53.487  6 8.901  7.8994 
33     Arsenic (As)  18 17 54.955  6 9.159  9.7886 
34     Selenium (Se)  18 18 56.548  6 9.424  9.75234 
35     Bromine (Br)  19 18 58.098  5 11.619  11.81381 
36     Krypton (Kr)  19 19 59.690  4 14.922  13.9990 
37     Rubidium (Rb)  20 19 61.240  16 3.827  4.17713 
38     Strontium (Sr)   20 20 62.831  10 6.283  5.6949 
39     Yttrium (Y)  21 20 64.383  10 6.438  6.2171 
40     Zirconium (Zr)  21 21 65.973  10 6.597  6.63390 
41     Niobium (Nb)  22 21 67.529  10 6.752  6.75885 
42     Molybdenum (Mo) 22 22 69.115  10 6.911  7.09243 
43     Technetium (Tc) 23 22 70.668  10 7.066  7.28 
44     Ruthenium (Ru) 23 23 72.256  10 7.225  7.36050 
45     Rhodium (Rh)  24 23 73.810  10 7.381  7.45890 
46     Palladium (Pd)  24 24 75.398  10 7.539  8.3369 
47     Silver (Ag)   25 24 76.952  10 7.695  7.5762 
48     Cadmium (Cd)  25 25 78.539  9 8.726  8.9938 
49     Indium (In)  26 25 80.095  14 5.721  5.78636 
50     Tin (Sn)   26 26 81.681  10 8.168  7.3439 
51     Antimony (Sb)  27 26 83.237  10 8.323  8.6084 
52     Tellurium (Te)  27 27 84.823  10 8.482  9.0096 
53     Iodine (I)   28 27 86.379  9 9.597  10.45126 
54     Xenon (Xe)  28 28 87.964  8 10.995  12.1298 
55     Cesium (Cs)  29 28 89.521  24 3.730  3.89390 
56     Barium (Ba)  29 29 91.106  18 5.061  5.21170 
57     Lanthanum (La) 30 29 92.663  16 5.791  5.5769 
58     Cerium (Ce)  30 30 94.247  18 5.235  5.5387 
59     Praseodymium (Pr) 31 30 95.805  18 5.322  5.473 
60     Neodymium (Nd) 31 31 97.389  18 5.410  5.5250 
61     Promethium (Pm) 32 31 98.947  18 5.497  5.582 
62     Samarium (Sm) 32 32 100.530  18 5.585  5.6436 
63     Europium (Eu)  33 32 102.089  18 5.671  5.6704 
64     Gadolinium (Gd) 33 33 103.672  18 5.759  6.1501 
65     Terbium (Tb)  34 33 105.231  18 5.846  5.638  
66     Dysprosium (Dy) 34 34 106.814  18 5.934  5.9389 
67     Holmium (Ho)  35 34 108.373  18 6.020  6.0215 
68     Erbium (Er)  35 35 109.955  18 6.108  6.1077 
69     Thulium (Tm)   36 35 111.515  18 6.195  6.18431 
70     Ytterbium (Yb) 36 36 113.097  18 6.283  6.25416 
71     Lutetium (Lu)  37 36 114.657  18 6.369  5.4259 
72     Hafnium (Hf)  37 37 116.238  22 5.283  6.82507 
73     Tantalum (Ta)  38 37 117.799  16 7.632  7.5496 
74     Tungsten (W)  38 38 119.380  16 7.461  7.8640 
75     Rhenium (Re)  39 38 120.941  16 7.558  7.8335 
76     Osmium (Os)  39  39 122.522  14 8.751  8.4382 
77     Iridium (Ir)  40 39 124.082  14 8.863  8.9670 
78     Platinum (Pt)   40 40 125.663  14 8.975  8.9587 
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79     Gold (Au)  41 40 127.224  14 9.087  9.2255 
80     Mercury (Hg)  41 41 128.805  13 9.908  10.43750 
81     Thallium (Tl)  42 41 130.366  22 5.925  6.1082 
82     Lead (Pb)  42 42 131.946  18 7.307  7.41666 
83     Bismuth (Bi)  43 42 133.508  18 7.417  7.2856 
84     Polonium (Po)  43 43 135.088  16 8.443  8.417 
85     Astatine (At)  44 43 136.650  15 9.110  9.31751 
86     Radon (Rn)  44 44 138.230  12 11.519  10.74850 
87     Francium (Fr)  45 44 139.792  36 3.883  4.0727 
88     Radium (Ra)  45 45 141.137  27 5.235  5.2784 
89     Actinium (Ac)  46 45 142.933  21 6.806  5.17 
90     Thorium (Th)   46 46 144.513  22 6.568  6.3067 
91     Protactinium (Pa) 47 46 146.075  23 6.351  5.89 
92     Uranium (U)  47 47 147.654  24 6.152  6.9405 
93     Neptunium (Np) 48 47 149.173  25 5.968  6.2657 
94     Plutonium (Pu)  48 48 150.796  26 5.799  6.0262 
95     Americium (Am) 49 48 152.359  25 6.094  5.9738 
96     Curium (Cm)  49 49 153.938  26 5.920  5.9915 
97     Berkelium (Bk) 50 49 155.500  26 5.980  6.1979 
98     Californium (Cf) 50 50 157.079  27 5.817  6.2817 
99     Einsteinium (Es) 51 50 158.642  28 5.665  6.42 
100     Fermium (Fm)  51 51 160.221   29 5.524  6.50 
101     Mendelevium (Md) 52 51 161.178  30 5.329  6.58 
102     Nobelium (No)  52 52 163.362  31 5.269  6.65 
103     Lawrencium (Lr) 53 52 164.926  32 5.153  4.9 
104     Rutherfordium (Rf) 53 53 166.504  27 6.166  6.0 
105     Dubnium (Db)  54 53 168.067  27 6.224  - 
106     Seaborgium (Sg)   54 54 169.640  27 6.283  - 
107     Bohrium (Bh)  55 54 171.209  27 6.341  -  
108     Hassium (Hs)   55 55 172.787  27 6.399  -  
 
       Note: 1) * In the case of Neon (Z = 10), if the periodic 
number consider as 0.9 the less of P = 1, then we get ionization 
value, 20.9433 which is near to 21.5646. More accurately, 0.88 
gives best result, 21.665. Similarly minor correction is need for 
Periodic number (P). It requires more investigation in this field.     
       Note: 2) 1st Ionization Energy unknown from 105 to 118 
elements.   
       3) For Hydrogen, 3 x [π√r2 x r1]/P = (4.442882938 x 3) / 1 
= 13.32864881 = Ionization Energy of H, when P = 1  
Or [π √r2 x r1] / P = 4.442882938 / (1/3), when P = 1/3 = 
0.333333.  
       4) We observed that, [(r2 – 2) + r1] = Atomic No. of the 
elements = Z, [r2 > r1 and r2 = (r1 + 2)]. For example, relative 
number of Hydrogen r2 = 2 and r1 = 1, then [(r2 – 2) + r1] = [(2 – 
2) + 1] = 1 = Z. For Helium, r2 = 2, r1 = 2, then [(r2 – 2) + r1] = 
[(2 – 2) + 2] = 2 = Z. the element and the atomic structure 
formed on it. Though it has been tried to find the 1st ionization 
potential or energy by using relative numbers through couple 
system. Because we can determine the series Therefore, relative 
number is related to atomic number of element. Therefore, 
relative numbers of element almost ½ of atomic number. 
Normally, ionization energy determined by the electron shell 
configuration of Pi [1], series of ½ [2], quark coupling relation, 
properties of mind, activity of number of cells in brain by couple 
system [3]. From the view of that Couple System is very 
important and we can apply to microscopic field of atom. This is 
a parallel system to find the ionization energy comparing to 
modern theories.   

  
Helium Element: 
       Helium is the 2nd element in the periodic table having one 
neutron particle. About 23% elements in the periodic table are 
mass related to Helium. So it’s ionization energy need to 
function to all other elements. On considering this element, we 
can deduce an empirical formula as stated bellow: 
       The ionization potential of Helium = 24.58741, its relative 
number (even number characteristic) is r2 = 2 & r1 = 1. It has no 
unit until we consider as length, time, energy in electron volt etc. 
like 1, 2, 3, numbers. Thus means that 1 for 1 second, 2 for 2 
meter, 3 for 3 volt etc. Again the value of π is 3.141592654 and it 
has no unit. It is a transcendental number, normally Pi defined as, 
circumference / diameter of circle. The value of Pi used in many 
fields. When root of relative numbers multiplied by Pi value, we 
get irrational number. If we treated r1, r2 value as electron volt 
divided by periodic number [π √r2 x r1] / P in eV to calculate the 
ionization energy, then this value wills almost the near value of 
experimental result.  
 
Determination of Ionization energy of Helium: 

1) Ionization potential = 24.58741  
2) π√ r1 x r2 = 6.283185307, when, r2 = 2 & r1 = 2.  
3) Now, 6.283185307 / 24.58741 = 0.2555448 = Periodic 

number of Helium.  
       There is no periodic number in periodic table. Atomic 
number used serially from hydrogen to all elements. It is the new 
attempted to search different characteristics of elements from the 
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view of couple system. Here we want to find the 1st ionization 
potential of all elements. How we can determine this energy, let 

us try to solve it by calculating relative numbers of elements.   
 

 
Determination of Periodic Number of other elements.     
We can use this 0.25 value in all cases to find the Periodic number in the form of 2n x 0.25 for elements (Table – 3)  
 
  Period  2n x 0.25   Periodic Number   Element          Group in Periodic Table 
    I  20 x 0.25 = 0.25  0.25  He   0 
    -  21 x 0.25 = 0.5  -  -   - 
   II  22 x 0.25 = 1  1  Be, Ne   (IIA) & 0 
   III  23 x 0.25 = 2  2  Ar   0 
   IV  24 x 0.25 = 4  4  Kr   0 
   V  25 x 0.25 = 8  8  K, Xe   IA & 0 
   VI  26 x 0.25 = 16  16   Rb (Shifted 0 to 1A),     La(IIIA),Ta(VA),W(VIA), Re (VII) & Po  
 
 
(IVB), these are exceptional case.                         If we arrange number 8, 4, 2, 1 as, 
 
1) 8 (number for Xe) + 4 (number for Kr) = 12, this periodic number for element Rn in 0 group. 
2) 4 (number for Kr) + 2 (number for Ar) = 6, this number for element Ca to Cu group from IIA to IB & for Ge, As, Se for IVA, VA, 

VIA. 
3) 16 (number for above mentioned group) + 2 (number for Ar) = 18, this number used for the elements Ba & Ce to Lu & Pb, Bi. 
4) 2 (number for Ar) + 1 (number for Ne) = 3 for the element Mg (IIA), Si (IVA), P (VA) & S (VIA).  
5) 8 (number for Xe) + 2 (number for Ar) = 10 for elements Sr to Ag (group IIA to IB) and Sn, Sb, Te group for IVA, VA & VIIA.  
6) 8 (number for Xe) + 1 (number for Ne) = 9 for Cd & I of group IIB & VIIA.  
7) 16 (number for above mentioned group) + 8 (number for Xe) = 24 for Cs, U in group IA & VIIB.  
8) 8 (number for Xe) + 4 (number for Kr) + 2 (number for Ar) = 14 for In, Os, Ir, Pt (group VIII), Au (in gr. IB). 
9) 8 (number for Xe) + 4 (number for Kr) + 1 (number for Ne) = 13 only for Hg (group IIB). 
10) 4 (number for Kr) + 1 (number for Ne) = 5 for Zn & Br of the group IIB & VIIA.  
But, 3 x [8 (number for Xe) + 1 (number for Ne)] = 27 for element Ra (group IIA), Cf (group IIIA) & Rf (group IVB), Db (group 
VB).   
11) 4 x [8 (number for Xe) + 1 (number for Ne)] = 36 only for Fr in group IA.   
 
       This is one type of system to find the periodic number of the elements, because, when we divide [π √r2 x r1] by Periodic Number 
(P), we get Ionization Potential or Energy, r2 & r1 relative number for each element is different.  
 
More simple way we can find periodic number of following elements:                                             (Table – 4)  
 
 
 
 
 
 
 
 
 
 
 
 
                 
When the values of n are considered as 0, - 1, - 2, - 3…., then, another set of values for period II will form as listed here:  
  
 
 
 
 
 
 
 

Period nx0.25with Periodic No. Element & Group    When n =           For Example (Calculated Value),  
I 1x0.25  = 0.25  He         0  n = 1  a) Ionization Energy of Helium: 
? 2x0.25   = 0.5  ?   n = 2           = [π √(r2xr1)] / P = 25.132 
II 2x0.5 = 1  Be (IIA) & Ne (0) n = 2      When,   [π √(r2xr1)] = 6.283, & P = 0.25 
III 2x1 = 2  Li        IA  n = 2        
IV 2x2 = 4  Na       IA  n = 2       Experimental Value of He = 24.58741   
V 2x4 = 8  K       IA  n = 2        b)  For Lawrencium (Lr), (Calculated): 
VI 2x8 = 16  Rb       IA  n = 2   [π√(r2xr1)]  = 164.926 & P = 32, then, 
Actinides 2x16 = 32  Lr       VII  n = 2           [π√(r2xr1)] / P =5.153 
---------------------------------------------------------------------------------       Experimental Value of Lr = 4.9  
VII 3x9 = 36 (Maximum) Fr       IA                   n = 3 c) Calculated Value of Fr = 3.883                          
.                                                                                                                   Experimental Value = 4.0727  
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(Table – 5) 
A System of Forming Periodic Numbers:  [Equation* – (2-n +1), n = 0, 1, 2, 3, 4 ...] (Table – 5) 

 
    Equation* (2-n + 1)   Periodic Number          Element          Group in Periodic Table 
 
    20 + 0 = 2 x 0 + 1 = 1                                 1                                         Be                        IIA 
    2-1 + 1 = ½ + 1 = 1.5    1.5   Li  IA 
    2-2 + 1 = ¼ + 1 = 1.25    1.25   B  IIIB 
    2-3 + 1 = 1/8 + 1 = 1.125  1.125   C  IVB 
    2-4 + 1 = 1/16 + 1 = 1.0625  1.0625   O  VIB 
    2-5 + 1 = 1/32 + 1 = 1.03125   1.03125   N  VB 
    2-6 + 1 = 1/64 + 1 = 1.015625   1.015625  F  VIIB  
    2-7 + 1 = 1/128 + 1 = 1.0078125 ≈ 1  1.0078125  Ne   0  
 
When the form (2n + 2) is applied to determine the periodic number, then we get, 
 
 [Equation* – (2n +2), n = 0, 2, 3, 4, 5 …]                                                (Table – 6)  
 
 Period  Equation* (2n + 2)    Periodic Number Element   Group  
 
  III  10 + 2 =   3 (as special case)  Mg, Si, P, S  IIA, IVB, VB. 
  III  21 + 2 =   4    Na, Al, Kr  IA, IIIB, 0  
  IV  22 + 2 =   6   Ca to Cu, Ge, As, Se IB, IV, V, VIB  
  V  23 + 2 =   10   Sr to Ag, Sn, Sb, Te  IB, IV, V, VIB  
  VI  24 + 2 =   18   Ba, Pb, Bi, Lanthanide  IIA, IVA, VA,  
Series Ce, Pr, Nd, Pm,   IVB, VB, VIB, VIIB,  
Sm, Eu, Gd, Tb, Dy,  VIIIB, VIIIB, VIIIB, 
Ho, Er, Tm, Yb & Lu   IB, IIB, IIA, IVA, 
      VA, VIA, VIIA. 
 
For actinide series and for other few group, periodic number obtained by using system in form of (25 – n) when n = 0, 1, 2, 3, 4 …   
 
 [Equation*: (25 – n), n = 0, 2, 3, 4, 5 …]                                              (Table – 7)  
 
   Equation*  Periodic number     Element   Group 
 
   25 – 0 = 36         36      Fr    IA 
   25 – 1 = 35        35      -    -       (Element not yet found the Periodic 
   25 – 2 = 34         34      -   -     ,,    Number [P]) 
   25 – 3 = 33        33      -   -     ,, 
   25 – 4 = 32        32      Lr   VIIA   
   25 – 5 = 31        31      No   VIA 
   25 – 6 = 30        30      Md   VA 
   25 – 7 = 29        29      Fm   IVA 
   25 – 8 = 28        28      Es   IIIA 
   25 – 9 = 27        27      Ra, Cf, Rf, Db  IIA, IIB, IVB, VB 
   25 – 10 = 26        26      Pu, Cm, Bk  VIIIB, VIIIB, IB 
   25 – 11 = 25        25      Np, Am  VIIB, VIIIB 
   25 – 12 = 24        24      Cs, U   IA, VIB 
   25 – 13 = 23        23      Pa   VB 
   25 – 14 = 22        22      Hf, Tl, Th,   IVB, IIIA, IVB  
   25 – 15 = 21        21      Ac   IIIB  
 
With these periodic numbers and in the form of π √r2 x r1 / P in eV, 1st ionization energy is plotted in a graph against atomic numbers 
of corresponding elements comparing with reference 1st ionization energy.                 
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Figure – 7: Calculated values of 1st Ionization Energy plotted against atomic number of the elements. 

 
       Ionization energy classified by using shell configuration of electron in the form of (2s, 2p), (3s, 3p, 3d), (4s, 4p, 4d, 4f), (5s, 5p, 
5d, 5f), etc. This system depends on the characteristics of electron based on atomic number of elements. The relative numbers are also 
plotted against atomic numbers of elements in the form of π √r2 x r1 / P, here P is indicating the periodic number of element. The 
calculated result of 1st ionization energy is almost near to experimental value. The produced figure – 7 is showing these facts which 
tallied to reference figures plotted in side of this figure. Relative number is one type of number which obtained from couple system. 
This method is new one in mathematics. If we treated relative number in other fields, we must get some good result which may open 
the new door of research to progress in front.   
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Figure – 8, Graph of Periodic Numbers against Atomic Number of the Elements (Bellow) and values of Relative Numbers r2 & 

r1 plotted against Atomic Number up to 50 in the form of π √r2 x r1 / P (In R.H.S. Upper Side). 
 
       In this figure of periodic number & relative number with 
respect to atomic numbers, we observed that these number 
increases with increase of atomic mass. In the case of periodic 
number, the elements of 1A group, Li, Na, K, Rb, Cs, Fr takes 
place out of colored position (Green arrow line) with respect to 
periodic number 1.5, 4, 8, 16, 24 & 36. Except Periodic number 
of Li, there is symmetry between these even number as 4x2 = 8, 
4x4 = 16, 4x6 = 24 & 4x9 = 36 (indicated by WHITE Arrow 
Straight Line). Few relative sizes of atoms given here comparing 
to periodic numbers. Number increases from He to Rn (12) in 
zero group in the form of 0.25 (He) x 4 = 1 (Ne), 0.25 x4 = 2 
(Ar), 2 x 2 = 4 (Kr), 2 x 4 = 8 (Xe), 2 x 6 = 12 (Rn). Few 
elements placed in figure which are not in series (listed in table), 
few elements Ca to Cu obeying number 6, similarly, Sr to Ag 
follows number 10, Ce to Lu follows number 18 in series shown 
in graph by WHITE straight arrow line from R.H.S. to L.H.S. 
more examples are there of Periodic Numbers. All numbers 
brings the value of 1st ionization energy of the elements acting 
with relative numbers in the form of (π √r2 x r1) / P, the results 
are almost near to reference values listed in Table – 2.   
Periodic number is important from the view of new angle of 
microscopic particles. Because we can determine the atomic 
mass of element almost near the atomic mass of elements. There 
are many isotopic mass of each elements, it is possible to find 

few isotopic mass of the elements by using periodic number. 
How we can find this mass, let us try to solve it. 
 
Determination of atomic mass of elements: 
       We have the equation [π √r2 x r1] eV. If we divided atomic 
weight by [π √r2 x r1], then we will get a fractional value as say 
ZFwr = At. Wt. / [π √r2 x r1] with atomic mass unit / eV, where, 
ZFwr is representing the fractional atomic weight of Z number of 
element.  
 
For example for element He:  
       Calculated values of Hydrogen are: [π √r2 x r1] = 
4.44288938 eV, Periodic number (P) = 0.333333333, Ionization 
energy of H is, HIE = 13.328 eV (calculated, experimental value 
= 13.595 eV) . Atomic weight = 1.00794 amu.  
       Now, 1FH = 1.00794 amu / 4.442 eV = 0.226865878 amu / 
eV. Then, 1FH x P x HIE = 0.226865878 amu / eV x 
0.3333333333 x 13.32864895 eV = 1.007938539 amu.  
       Isotopic mass of hydrogen = 2 x 1.007938539 = 
2.015877078 (experimental = 2.0141017778), having number of 
neutron = 1 and Z = 1 [7]. Similarly for other isotopic masses 
are: 
       3 x 1.007938539 = 3.023815617 (experimental = 
3.0160492777) having 2 neutron, Z = 1 
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       4 x 1.007938539 = 4.031754156 (experimental = 
4.02781(11) having 3 neutron, Z = 1 
       5 x 1.007938539 = 5.039692695 (experimental = 
5.03531(11) having 4 neutron, Z = 1 
       6 x 1.007938539 = 6.047631234 (experimental = 
6.04494(28) having 5 neutron, Z = 1 
 
The calculated value is nearest of experimental results.  
Example for element Ne: 
       For Neon (Ne), [π √r2 x r1] = 18.849, P = 1, NeIE = 
18.849 eV, At. Wt. = 20.1797 amu    
10FNe = 20.1797/18.849 = 1.0705971. Then, 10FNe x P x NeIE = 
1.0705971 x 1 x 18.849 = 20.1797  
 
Isotopic mass of Neon: [8].  
       When periodic number varied as like as 0.9, 0.8, 0.7, 0.6. 0.5 
& 1.1, 1.2, 1.3, 1.4, 1.5, 1.6, then we get the result as: 
       20.1797 x 0.9 = 18.16173 (Experimental = 18.0057082(3) 
having 8 neutron, Z = 10 
       20.1797 x 0.8 = 16.14376 (Experimental = 16.025761(22) 
having 6 neutron, Z = 10 
       But, 20.1797 x 0.85 = 17.152745 (Experimental = 
17.017672(29)) having 7 neutron, Z = 10 
       The exact value of periodic number will give exact result of 
particle.  
       20.1797 x 1.1 = 22.19767 (Experimental = 20.99384668(4) 
having 11 neutron, Z = 10 
       20.1797 x 1.2 = 24.21564 (Experimental = 23.9936108(4) 
having 14 neutron, Z = 10 
       20.1797 x 1.3 = 26.23361 (Experimental = 26.000461(29) 
having 16 neutron, Z = 10 and so on. 
This process is applicable to other elements.  
 

II. CONCLUSION  
       This system proves that the function of relative numbers and 
periodic numbers in microscopic field are there which is 
unknown to us. We can use this system in other fields to find 
remarkable properties of matter. Many scope are there to do 
research on couple system.   
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Abstract- Alternanthera sessilis Var. Rubra is a colourful foliage 
plant which has a high demand in ornamental aquatic plant 
industry. This study investigated the best N: P: K ratio to obtain 
maximum growth performance of Alternanthera sessilis Var. 
Rubra in order to cater the demand by cost-effective application 
of fertilizer. As per the results obtained (p<0.05), plants treated 
with 2N: P: 2K fertilizer ratio show the highest growth 
performance in terms of shoot length, fresh weight of roots, total 
leaf area and number of leaves. The plants that were treated with 
2N:2P: K fertilizer ratio showed the highest growth performance 
for the growth parameters of root length, fresh weight of shoots 
and number of new nodes. Most of the growth parameters that 
are important for ornamental aquatic plant industry such as shoot 
length, total leaf area and number of leaves were given by the 
2N: P: 2K fertilizer ratio. Hence, 2N: P: 2K fertilizer ratio is the 
best for Alternanthera sessilis (Var. Rubra) to obtain optimum 
growth performance for ornamental aquatic plant industry. 
 
Index Terms- Alternanthera sessilis (Var. Rubra), N: P: K ratio, 
growth performance, ornamental aquatic plant industry 
 

I. INTRODUCTION 
espite the significance of Alternanthera sessilis Linn. 
(Amaranthaceae) as one of the most popular and widely 

consumed leafy vegetables in tropical countries, currently it is 
utilized as an ornamental aquatic plant; especially the coloured 
varieties (i.e. Var. Rubra). This plant is known by the common 
names such as sessile joyweed & dwarf copper leaf and has the 
origin in Brazil. A. sessilis considerd as an aquatic plant since it 
prefers to grow in well-moisten soil conditions (Wahunndeniya 
and Kurukulaarachchi, 1999). This plant is commonly utilized as 
an ornamental aquatic plant for water gardening and other 
decorative aquariums all over the world (Tomaino, 2006). 
         Although the selection of most suitable growing medium is 
vital in any kind of ornamental plant production, applying of 
fertilizers are also have a crucial role as nutrient improvers. 
Because, it can ultimately enhance the productivity of the plant 
that is being concerned (Ingles, 2004). Nitrogen (N), 
Phosphorous (P) and Potassium (K) are considered as the most 
essential major nutrient for plant growth. Nitrogen is capable of 
increasing the length of the vegetative parts of the plant 
(Rademacher and Nelson, 2001) while Phosphorous can enhance 
its rapid growth. Potassium is an important nutrient to maintain 
overall health of the plant which involves in many metabolic 
processes of the plants such as enzyme activity, protein 

synthesis, photosynthesis, osmoregulation, stomatal movement, 
energy transfer, phloem translocation, ionic balance and stress 
resistance (Wang et al., 2013). Certain researchers have studied 
the effect of different N: P: K ratios on various ornamental plants 
(El-Naggar and El-Nashorty, 2009; Kapugama and Peiris, 2010) 
and have found that alteration of these ratios have a significant 
effect on the growth performance of the plant. Hence, the aim of 
this work was to determine the best N: P: K ratio to increase the 
growth of Alternanthera sessilis which has currently drawn a 
significant importance as an ornamental aquatic plant. 
 

II. MATERIALS AND METHODOLOGY 
         The experiments were conducted in the Aquatic Plant Unit 
(APU) at Uva Wellassa University of Sri Lanka, Badulla. 
Initially, a stock of healthy plants of A. sessilis was obtained 
from the Aquatic plant unit of Uva Wellassa University. As 
propagules nearly 3 cm shoots with 2 internodes were used. All 
the shoot portions were selected carefully to maintain the 
uniformity of all propagules. For this purpose, all propagules 
were selected as two nodes immediately above the shoot- root 
junction. All used propagules were in same shoot diameter and 
contained four leaves. In each propagule, four leaves were 
trimmed in half before the potting. 
         Plastic pots were used as the containers to fill the potting 
medium. As the potting medium a mixture of coir dust, compost 
and sand 1:1:1 by volume was used. These three components 
were mixed well as a mixture and filled in to the pots in same 
quantities. Then prepared propagules were planted as five per 
one pot. First node of each propregule was inserted (nearly 5mm) 
into the potting media. Since there were eight treatments, 80 pots 
were prepared with propagules as 10 replicates for one treatment. 
All the pots were placed under 30% shade place to avoid the 
impacts from rain and adverse wind conditions. Completely 
Randomized Design (CRD) was used for the placement of pots. 
Seven different fertilizer treatments; (N: P: K), (2N: P: K), (2N: 
P: 2K), (2N:2P: K), (N: 2P: K), (3N: P: K), (3N:2P: K) were 
applied in the recommended dosages defined by the Royal 
Botanic Gardens, Sri Lanka for leaf plants. As the control, 
similar plant establishments were used without adding any N, P 
and K containing fertilizer. For all the treatments including the 
control, a mixture of micro nutrients were added in 
recommended dosages by Royal Botanic Gardens, Sri Lanka for 
foliage plants. Fertilizer treatments were started to apply after 2 
weeks of propagule potting. Fertilizer treatments were applied 
over three months with the two weeks intervals. Water was 

D 
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applied once in two days using a spraying method until the 
potting medium gets saturated. 
         Three months after the plant establishment, shoot length, 
root length, fresh weight of shoots, fresh weight of roots, number 
of leaves, total leaf area and number of new nodes were 
measured. Data were analyzed using the one-way ANOVA 
procedure in the Minitab 17.0 statistical software package. Tukey 
Pairwise Comparisons test was used to identify the significant 
differences among the treatments. 
 

III. RESULTS AND DISCUSSION 
Shoot length 
         The results found that there is a significant effect (p<0.05) 
on the length of the shoots of A. sessilis by different fertilizer 
treatments with compare to the control. The highest mean shoot 
length (19.73 cm) was recorded for 2N: P: 2K ratio while the 
lowest (7.83 cm) was recorded in control. In addition the mean 
shoot length of the plants treated with 2N: P: K ratio also showed 
a considerable growth performance (19.73 cm). 
Root length 
         There is a significant difference (p< 0.05) on the length of 
roots when applied different treatments with different N: P: K 
ratios, comparative to the control. The highest mean root length 
(18.46 cm) was observed in 2N:2P: K ratio treated plants 
whereas the lowest (8.37 cm) was recorded for the control. 
Fresh weight of shoots 
         With comparison to the control treatment, the obtained 
value for fresh shoots weight was significantly different (p< 
0.05). The maximum recorded fresh shoot weight (4.07 cm) was 

with the plants that were treated with 2N:2P: K ratio while the 
lowest (0.47 cm) was for the control.  
Fresh weight of roots 
         As per the results obtained for fresh weight of roots, there 
was no significance difference (p> 0.05) among the different N: 
P: K ratio treatments on fresh weight of roots of A. sessilis 
compare to the control. The highest recorded mean value (1.16 
cm) for fresh root weight of roots was for 2N: P: 2K ratio while 
the lowest (0.09 cm) for the control. 
Total leaf area  
         The recorded results shown that there is a significant 
difference (p< 0.05) among control and the different N: P: K 
ratios on the total leaf area of A. sessilis. The recorded highest 
mean leaf area (129 cm3) was in 2N: P: 2K treated plants and the 
lowest (26 cm3) was recorded for the control. 
Number of leaves 
         The highest mean number of leaves (43) was recorded for 
the treatment of 2N: P: 2K ratio and the lowest mean number 
(8.67) was recorded for the control. 
Number of new nodes 
         The results found that the highest mean number of new 
nodes (13.67) produced in 2N:2P: K treated plants whereas the 
lowest number (3.33) was recorded for the control. 
Foliage Colour 
         There was no any identifiable colour difference in any of 
the treatments with compare to the control or among each other. 
This might be due to provision of all the micronutrients in 
recommended dosages for all the treatment in same quantities. 
Table 1. Mean Shoot Length, Root Length, Fresh weight of 
shoots, Fresh weight of roots, Total leaf area, Number of leaves, 
Number of new nodes of A. sessilis with respect to different N: 
P: K ratio fertilizer treatments. 

 

Treatment 
Shoot 
Length 
(cm) 

Root 
Length 
(cm) 

Fresh 
weight of 
shoots (g) 

Fresh 
weight of 
roots (g) 

Total leaf 
area 
(cm2) 

Number of 
leaves 

Number 
of new 
nodes 

Control 7.83f 8.37e 0.47c 0.09a 26e 8.67 3.33 
N: P: K 14.17de 9.53de 0.86bc 0.24a 73cd 24.33 6.33 
2N: P: K 19.73b 9.90e 2.06b 0.35a 98b 32.67 7.67 
2N: P: 2K 21.80a 13.47b 1.41bc 1.16a 129a 43.00 9.00 
2N:2P: K 18.10bc 18.47a 4.07a 0.15a 55d 18.33 13.67 
N: 2P: K 17.37c 11.97bc 1.35bc 0.16a 92bc 30.67 8.67 
3N: P: K 15.30d 11.63bc 1.19bc 0.30a 83bc 27.67 7.00 
3N:2P: K 13.03e 11.43cd 0.64c 0.12a 80bc 26.67 7.00 

 
*Means that do not share a letter are significantly different for a particular N: P: K ratio fertilizer treatment. 
 
         The obtained results show that A. sessilis plants treated 
with 2N: P: 2K fertilizer ratio show the highest growth 
performance in terms of shoot length, fresh weight of roots, total 
leaf area and number of leaves. The plants that were treated with 
2N:2P: K fertilizer ratio showed the highest growth performance 
for the growth parameters of root length, fresh weight of shoots 
and number of new nodes. Application of fertilizer for leafy 
plants by exceeding the recommended dosages can alter the soil 
characteristics as well as certain elements in the plant itself. In 

addition, addition of high levels of N: P: K fertilizers to plants 
can be toxic to them and retard the growth (De Lucia et al, 
2013). Therefore, fertilizer application should have properly 
quantified before the application (Wahundeniya, 2008). The 
identification of optimum major nutrient ratio can support the 
accuracy as well as the effectiveness of this process (Ahamed et 
al, 2012). 
         In this study it was investigated the effect of artificially 
added N: P: K fertilizers. However, the organic matters in potting 
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media have a vital role in providing as well as make available the 
nutrients to plant roots. Because they provide required space as 
well as energy for decomposing microorganisms which can 
ultimately assist in nutrient transformations to readily available 
forms for plant roots (Maynard and Hochmuth, 2007).  
         However, under this study it was investigated the optimum 
N: P: K ratio to obtain best growth performance in Alternanthera 
sessilis (Var. Rubra) as an ornamental aquatic plant. Therefore, 
most of the growth parameters that are important for ornamental 
aquatic plant industry such as shoot length, total leaf area and 
number of leaves were given by the 2N: P: 2K fertilizer ratio. 
 

IV. CONCLUSION 
         As per the result of this study 2N: P: 2K fertilizer ratio is 
the best for Alternanthera sessilis (Var. Rubra) to obtain 
optimum growth performance for ornamental aquatic plant 
industry. 
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Abstract- The pressures of globalization encourage the search for 

local values to achieve specific advantages, this is an attempt to 

be able to perform in the global competition. The Nusantara 

region has rich in local cultural diversity which specific and have 

not been studied and developed. Traditional houses as a basic 

element of settlement is the result of a culture that is loaded with 

local values. Order forms and traditional house are the result of 

the fulfillment of the special needs of the local community that is 

maintained across generations. Kudus is the part of the 

subculture of Java called Pesisiran culture. Cultural traits related 

to religious aspects as a devout Muslim and livelihoods as a 

trader. With the appearance of architecture Kudus traditional 

houses have the difference in shape and layout of the house from 

Java traditional houses. With the understanding that cultural 

values will be reflected on the cultural product question that 

arises is how the characteristic form of Kudus traditional houses. 

Research on local culture leads to specific research areas with 

limited area. The research took place in the Kudus old town area, 

known Kudus Kulon. This area is centered on the Menara 

mosque, this is the early development of the city and to this day 

by local people regarded as an area with a tradition still holds 

strong. In this area of traditional houses are still many with 

relatively settings have not changed much. This study aims to 

explore and discover the architectural characteristics of a 

dwelling house of a given society and how its diversity. To 

achieve these objectives is done by looking at the diversity of 

physical forms of traditional houses, breaks it and compare to 

find the similarities and diversity. Observe how the houses to 

accommodate the Kudus people's daily lives. The research 

approaches more emphasis on depth qualitative information. The 

results showed the specificity of form and order in the house that 

make up the scope of the group and eventually forming 

settlements. On the other hand, there are still elements of 

Javanese house. It can be concluded that the Kudus houses were 

the Javanese traditional houses whose elements are adapted to 

the natural conditions, history and local culture of the Kudus 

communities. 

 

Index Terms- housing architecture, traditional houses, heritage 

building, Javanese houses, Kudus old town. 

 

 

 

I. INTRODUCTION 

lobalization as a result of the rapid technological 

developments resulted in distance and time become shorter, 

eliminating the boundaries between countries and unite the whole 

world. In this condition, the local identity to be one of the adding 

value in the era that led to the universal uniformity. Search local 

identity through the searching of local culture to be one of the 

solutions in the era of globalization (Salura, 2007). Indonesia, an 

area with thousands of islands has a wealth of local cultural 

diversity, in accordance with the conditions of each place. But 

actually in the cultural diversity found in the common cultural 

values that are universal. Pangarsa (2007) said that the diversity 

of the physical formation of the architecture is the cultural values 

of universal equality. At the universal equality strung local 

diversity. Thus the actual form of globalization in the sense of 

equality and diversity in terms of localization has become a 

hallmark as well as the local value of culture in the archipelago. 

The house is a basic human need. Every human being in the 

running life takes a place of refuge, perform activities of daily 

living and where the process of socialization (Yudohusodo, 

1991). At higher levels the house is also a means to satisfy the 

human need for self-actualization, the need to show his true 

identity. Research topic is the relationship between the 

architecture of a particular culture in the community with a focus 

on the dwelling. The house is a core element of the settlement in 

which the interaction between buildings, occupants and the 

environment are closely intertwined. On a broader scope, 

interaction with the community where he lives is reflected in the 

form and order of settlement. This formation takes place in a 

long time, lowered and maintained across generations so as to 

give a special character, which in turn is a wealth of local values. 

One of diverse sub culture in the Northen Coast of Java Island 

was known as the Pesisiran Javanese Culture. The culture is 

flourished in the towns along the northern coast of the island. 

Regions that historically were heavily influenced trading activity 

and the spread of Islam. Kudus is one of the cultural centers of 

the Eastern Pesisiran (Pesisiran Wetan) (Koentjaraningrat, 1984). 

The old town of Kudus is the area of the city which is the 

embryonic development of the  Kudus City. The old town covers 

an area of  the west of the Gelis river. Regional center with an 

old mosque minaret called Al-Aqsa, better known as the Menara 

Mosque. 

Historically, when the rice trade and pulses reached its peak, 

the Kudus Kulon developed into a prosperous society, especially 

in the golden age of industry and trade of cigarettes. This 

prosperity is realized by the Kudus Kulon community with the 

pilgrimage of Hajj, build neighborhood mosques and build a 

magnificent house. When a period of prosperity passed, many 

houses and the economy facilities later abandoned. Discord 

between the family descendants homeowners, economic 

difficulties and complexities of home care often end up with the 
G 
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house sold. On the other hand the uniqueness and splendor of the 

Kudus houses so interesting people outside of the Kudus, even 

abroad to have it. As a result, over the years there are steadily 

decreasing number of traditional houses. In 1983 around the  

Kudus City, there are 263 traditional houses. In 1984 the number 

was reduced to 169 traditional houses (Wikantari 1995). In 2003 

Archaeological Heritage Conservation Center (BP3) of Central 

Java has conducted an inventory and found only 68 houses 

around the  Kudus City. Before the Kudus traditionally already 

gone, would highly urge to gain knowledge about the Kudus 

traditional house. 

The purpose of research is to find the elements that make up a 

Kudus traditional house characteristics and outlines how 

diversity. This study is part of an effort to gain the local culture, 

so that the results of research in general are to contribute 

knowledge about the distinctive culture of a given society, in this 

case the architecture of residential buildings. Picture of the 

community culture will provide an overview of the diversity of 

cultures in the North Coast of Java, and broader cultural diversity 

of the archipelago. Knowledge of the Kudus cultures living will 

contribute to conservation efforts in the historic district of old 

Kudus. The results are expected to be a reference to determine 

the authenticity of a traditional house in Kudus and its 

amendments. 

II. RESEARCH METHODS 

Research conducted as part of research on culture with the 

main object of observation residential architecture. In this study 

the activity of human factors and knowledge is an important 

aspect besides architecture. Therefore the research method 

chosen will go on Post positivistic research paradigm or 

sometimes called qualitative research paradigm (Creswell, 2007). 

Area of research is in the Kudus old town. This area has a 

distinctive character of the building. Prominent activities people 

associated with religious activities as well as trade and business. 

Five interesting cases observed in depth to get an idea of the type 

and variety of Kudus traditional houses. Of the five cases were 

then studied in three discussion categories: the characteristics of 

traditional homes in the site coverage, the coverage of the group 

home and the area coverage. In the study of many references 

about the characteristics associated with traditional Javanese 

house as parent Kudus cultures. 

III. RESULTS 

Judging from the vast territory Kudus regency is the smallest 

regency in Central Java province. Its area is 42 516 ha. Consists 

of 9 sub-districts, 123 villages and 9 urban villages. Kudus is 

situated on 110o36' - 110o50'BT and 6o51' - 7o16'BT. Although 

it’s the smallest region, Kudus including the most advanced 

district in Central Java in the field of economy. It’s supported by 

the presence of large, medium and small industries.  Kudus City 

itself is one of the sub-districts located in the middle of the 

Kudus regency, covering an area of 1047 ha, consisting of 28 

villages. 

In its history, the  Kudus City closely associated with the 

early development of Islam in Java with an important role as well 

Walisongo and Demak Kingdom. Because feud with Sunan 

Kalijogo, Sunan Kudus away from Demak and open settlements 

in the Tajug area. Together with Kiai Telingsing, a preacher from 

Yunan, China, Sunan Kudus developing city which later was 

named the  Kudus City.  Kudus City name comes from the 

Arabic Al Quds means holy city. Kudus subsequently developed 

into a center of Islam in Java development. When Sunan Kudus 

build the city, the first set is a mosque named Al Manaar, now 

known as Menara mosque. In front of the mosque there is a field 

to gather public and the market on the banks of Gelis river. 

Sunan Kudus then divided the land around it to the students and 

his followers. The surrounding areas were expanding rapidly. 

These areas at this time better known as the old town area or 

sometimes called Menara area. Covering area is approximately 

85 ha. 

Kudus communities primarily located in the Kudus Kulon are 

traders and entrepreneurs. Many of those are working 

independently in the field of small industries such as embroidery, 

garment and handicraft carving. Self-reliance and resilience of 

this community is ever delivered as a rich society. Although then 

recede because of competition from ethnic Chinese businessmen 

who came later. 

The old town area of Kudus is characterized by the presence 

of the Menara road and Kiai Telingsing road that ran to the 

northen south direction and intersects with the Sunan Kudus road 

which is transverse to the east west direction. At the corner of the 

intersection are called Madureksan square (Fig. 1). The Menara 

complex consists of a mosque with a famous minaret and ancient 

graveyard behind it. The Place where Sunan Kudus, his followers 

and descendants were buried. In the old town area also found 

many smaller neighborhood mosques. Almost all mosques 

established neighborhood with architectural taste and good 

material. In this neighborhood mosque, the daily male population 

of the Kudus Kulon held obligatory prayers in congregation. 

Especially at the time of Maghrib, Isya and Subuh. Not all 

mosques held Friday prayers, only mosques which sizable and 

located some distance from the Menara mosque who organized 

Friday prayer. 

Food stalls, clothing and souvenirs meet area around the 

mosque and Madureksan square. Shops also packed Menara road 

corridors and Kiai Telingsing road. On the two sides of this road, 

mostly shops were developed initially for houses, partially or 

completely. There are also shops along Sunan Kudus road and 

KH. Noor Badri road on the South side. On the KH. Asnawi road 

and KH. Ahmad Dahlan road there are many madrassas (Islamic 

school) and pondok pesantren (Islamic boarding school). Behind 

the shopping mall stand a density houses. Among the yard there 

are small streets or alleys in the form of a winding hallway. The 

alleys are accessible into settlements, connecting between house 

and other neighborhood facilities. Found in almost no roads big 

enough and straight in the neighborhoods in the Kudus Kulon. 

Behind a high fence, the Kudus Kulon families are living in the 

thick religious atmosphere and high spirit entrepreneur. 

Discussion of the traditional houses will begin by presenting 

the cases observations. There are five cases that will be 

discussed. Two cases represent individual traditional houses, 

Haji Ma'sum family house and Mrs. Kasiati family house. The 

next case is a group houses owned by the grandma Salamah 

family. The last two cases are discussed row houses behind the 

Menara mosque and houses in the Langgar Dalem village. 
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Settlements in the Kudus Kulon will be discussed in more detail 

at the end. The Javanese traditional houses discussed to give a 

reverence about traditional houses in Javanese culture. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A. Pak Ma'sum House in Langgar Dalem. 

Pak Ma'sum house is an original traditional house type with 

the almost complete condition. This house located on the 

northeast side of the Menara mosque, surrounded by high 

massive fence. There is a gate-roofed village with two large 

wooden doors. Building layout in the site consists of a main 

building in the north, Pekiwan (lavatory and well) and additional 

buildings on the south side, mediated by an open courtyard. The 

main building is oriented to the south, consisting of Dalem (room 

for sleeping and resting), Jogosatru (reception room) and Pawon 

(living room). Dalem roofed by Pencu roof type, Pawon roofed 

by Kampung roof type and Jogosatru roofed bay Sosoran roof 

type. Pekiwan consists of toilet, wells and yard for washing. 

Additional buildings or called Sisir is used for various activities 

(Fig.2). 

Dalem has front wall of the timber (called Gebyok), 

sometimes carved, likewise Jogosatru wall and the front of the 

Pawon. Gebyok Jogosatru equipped with a main door (two leaves 

door) in the middle of the room. The right and left main door is 

double doors each side. The inside door is Gebyok that can be 

shifted while the outside is a half wall height sliding door with 

wooden bars. Gebyok Dalem fullycarved and carved translucent 

in some parts. In the center there is the main door. Dalem floor 

supposedly geladakan or wood floors as high as 60 cm from the 

Jogosatru floor so as to climb required bancik or pedestal table. 

Unfortunately geladakan was faulty and replaced the tile floor as 

high as Jogosatru floor. On the north side of Dalem room 

separated into three rooms used for sleeping and praying. In the 

middle is empty and on the south side used for seating space 

(called Jogan). According Mrs. Ma'sum, formerly in the middle 

north side room there is a gebyok carved chamber called 

Gedongan. 

Sisir in front of the main building is a newly constructed 

additional building later. This Sisir was formerly used as a 

workplace for garment business. But since the house used as a 

boarding school, Sisir used as a bedroom students. In the side of 

Pawon there are openings shaped on doors and large windows 

with eaves overhang and equipped with a staircase that was 

originally used as a shop or a place to do business at home. The 

courtyard is an open space located in the middle of the site, 

mediates the main building in the northern part and the Sisir and 

Pekiwan in the south part. Because the courtyard surrounding 

bay fence, then this yard into the family private yard which do 

not visible from the street. 

B. Ibu Kasiati House in Langgar Dalem 

Ibu Kasiati house is located on Langgar Dalem village, 

located in the middle of the settlement and open without fences. 

Building layout is similar to Pak Ma'sum house, but without 

Sisir. There are two Pawon located on the east side and rear 

Dalem. Jogosatru and Pawon front wall of Gebyok but without 

carving wood. Dalem room wall using bricks plastered. There is 

a main door in the center with two leaves and a window on the 

right and left of the door. Dalem floor height made same level 

with Jogosatru and Pawon floor. On the opposite the main door 

there is a door leading to Pawon behind, so the middle part room 

into circulation space. Bed rooms are located on the right and left 

Dalem (Fig.3). 
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Across the Pawon there are Pekiwan that still complete and 

ornate. Pekiwan consists of two bathrooms with Kampung 

roofed, washing place and well. On the next Pekiwan there was 

the yard former warehouse building, a place to store tobacco. 

However, since the tobacco trade is no longer popular, and 

eventually become a dormant warehouse demolished. Because no 

closed fence plots, Mrs. Kasiati family house can easily be seen 

and accessible from the outside. There is a footpath thatconnects 

the neighborhood street on the west side and east yard. The 

absence of this fence also allows one yard pass to reach the 

opposite environment. Compared to the first case , there are some 

differences that can be explained as follows: in the first case 

Dalem Space is a very sacred because it is the end, the deepest 

and highest . In it there is a prayer room Gedongan. In the second 

case, no longer in a position Dalem most sacred, even just room 

to pass. Fence in the first case gives a very strong impression of a 

closed, is not located in the second case, even homeowners give 

up home traversed others. 
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C. Mbah Salamah Family Houses 

Mbah Salamah family houses located in the Kerjasan village, 

in the north Menara mosque complex. There are three plots 

located lengthwise rows. The middle plot is the first plot owned 

by Haji Mawardi, husband of mbah Salamah, a convection goods 

and grocery merchant. As the number of family members and 

economic development, mbah Mawardi bought a house in its 

western side and then buy the vacant lot next to the west house. 

Mbah Mawardi not united the plots into one covered plot. 

Among the plots are hallways that connect the two roads in the 

neighborhood north and south (Fig.4). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The main plot is the central plot. This plot is surrounded by a 

high fence with Regol on the west side. The main building is 

roofed by Limasan type. Gebyok Jogosatru is using plain wood. 

Dalem wall using bricks plastered with the main door in the 

middle and the window in each side of the door. Sisir building in 

the southern part of the plot was once the warehouse is then 

changed to a more modern dwelling. Pekiwan in front Pawon 

retained its function, but the shape is adapted to the new 

building. There is a breezeway that connects the old and new 

buildings. In the hallway there are Butulan doors that connect it 

to the hallway and adjacent plot. 

Plot in the East is semi-open with a short fence which an 

opening wall in the West and East side. The northern part 

consists of the Dalem with Pawon on the east side and a narrow 

Jogosatru. The wall of Jogosatru, Dalem and Pawon was 

plasteredbrick. The Dalem wall is equipped with the door in the 

middle and window on the right and left. The Jogosatru wall is 

equipped with three double leaf doors with no sliding doors. 

While Pawon equipped with a pair of doors and windows. Dalem 

roofed Limasan tiered, Pawon roofed Kampung. Southern part of 

the plot is only there Pekiwan across Pawon. Next to them are 

former barn yard. On the west side of the plot, there is a 

Madrasah, the students often crossed the yard to the school, so 

the private courtyard into the environment alley. 

Current plot on the west side has stood the house on the north 

side. The house consists of Dalem, Jogosatru and Pawon on the 

West side. Opposite with Pawon there is small Pekiwan. The rest 

of the yard is still widely used as a daycare for Madrasah 

Kudsiah bikes, stalls and volleyball courts. One thing that is 

interesting about this case is more awareness to the public 

interest rather than private interests. The hallways shortcut is 

actually a private plot of land not covered in order to remain 

untapped community. 

D. Row Houses in Kauman 

Approximately 50 meters north Menara mosque thereise a 

group of traditional houses located in rows lengthwise direction 

of east west. It is said that here was once a plot of land owned by 

mbah Penghoeloe Landrat, a religious leader at the Menara 

mosque. This group consisted of six houses. Five of them still 

retain their traditionalpatterns, but only two houses largely 

pristine elements. This group of houses on the western side is 

characterized by Regol without doors while in the eastern a 

narrow passage between fences. There are two hallways on the 

north side and three on the south side that cuts the row of houses. 

Among the six plots is not there a fence that restricts each plot. 

The main building houses all located on the north side, consisting 

of Dalem, Jogosatru and Pawon on the right or left, except the 

house at the south end of the house that has shaped the present. 
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On the South side there Pekiwan in each house, four of which are 

of the Sisir while the 2 house is only a yard and a chicken coop. 

Sisirs functioned as a place of work while two others rented out 

as residences (Fig.5). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Because of the relative position of each home straight in a 

row and no guardrail between the houses, a central courtyard to 

form a continuous passage is rather wide. This alley is often 

crossed by people going to the Menara mosque or to the Menara 

road. Within the scope of the group home, the hallway separating 

the main building on the north side of the building supporting 

and complementary on the south side in every home. In the 

absence of such guardrail that are then mixed private spaces with 

public spaces. 

E. Houses in Langgar Dalem 

Large houses in Langgar Dalem are located Northeast 

approximately 100 meters to the Menara mosque. The Plots have 

a large size and has a fence. As the plots, the houses in this group 

are big. There are the large Dalem with double Pawon on the 

right and left side. A group houses in Langgar Dalem consist of 

two neighboring plots. Pak Kaffi houses in the west and pak Aziq 

in the east, each bounded by a short fence. Between the two plots 

are separated by rather wide neighborhood streets. However, in 

pak Kaffi plot, there are two opposite opening doors so the yard 

can be crossed someone. While pak Aziq plot was only one 

entrance. Pak Kaffi and pak Aziq house a big house with two 

Pawon on the right and left Dalem. Dalem , Pawon and Jogosatru 

paneled with plain Gebyok, even pak Aziq house use only board 

are arranged vertical (Fig. 6). 

IV. DISCUSSION 

A. Javanese Traditional House 

Discussion of Javanese traditional house aims to provide an 

overview of the prevailing character of the traditional houses that 

more common in areas of Javanese culture. As the center of 

Javanese culture, inland region such as Yogyakarta and Solo are 

being a reference of the Javanese traditional house. Traditional 

Javanese houses can generally be divided into two house type 

with the two division house and the division house (Tjahjono, 

1989; Santoso, 1987). The two division house is a generally 

house. Spatial lay-out covers the outside of the house or the front 

and the inside. The outside part called Emperan, these rooms, 

shaded by the roof. This space is an intermediate space that 

connects the outer space with the inner space that moreprivate. 

The inner space is called Dalem, an enclosed space with a main 

entrance in the middle.  

Dalem is divided into two spaces that enclosed space on the 

back side called Sentong and space for shared activities called 

Jogan. Sentong divided into three parts, namely Sentong Kiwo 

(left sentong), Sentong Tengen (right sentong) and Sentong 

Tengah (middle sentong). House with two divisions was roofed 

by Kampung or Limasan roof type with Sosoran to front and 

rear. House with three divisions was found in a bigger house and 

more majestic. Which is consists of the Emperan and Dalem. 

Dalem is divided into three, the front, middle and rear Dalem. 

Dalem roofed Joglo type which is the highest classification for 

residential roofing. In a plot, the ideal Javanese traditional house 

at least consists of three building units, such Pendopo, Pringgitan 

and Dalem. The additional buildings are Gandok on the right side 

and left side of Dalem, Gadri behind. 
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The supporting building behind Gadri are Pawon, Pekiwan 

and well. Pendopo roofed Joglo type roof with no walls. Used for 

gathering and organizing large events. Pringgitan is the same 

with emperan, roofed Limasan type roof, used to receive guests. 

At the time of wayang (ringgit) performance is used for puppet 

and the screen location. Gandok elongated in the right and left 

side Dalem and roofed Kampung or Limasan. Gandok used for 

everyday family activities. Gadri is located on the back porch 

Dalem. Limasan roofed and used for the dining room. Pawon 

used for cooking. Elongated form and Limasan roofed or 

Kampung, located behind Gadri. The buildings of the nobles 

being the orientation of the priyayi and rich people, but there are 

rules of propriety that the house should not exceed a subordinate 

supervisor or person who has a higher degree (Tjahjono, 1989). 

B. Characteristics of Kudus Traditional Houses 

Of these cases discussed above, the elements that are 

constructed to, characteristic of traditional houses in the old town 

area of Kudus. Studies were done by looking at the micro-scope, 

on the house itself; mezzo-scope on the house lot and the macro-

scope of the settlement environment. To give a broader picture of 

the discussion will be compared with some traditional Javanese 

house that is in the interior. 

1. Kudus Traditional Houses 

In the plot ofthe Kudus traditional housee consists of the 

main building on the north and facing south. This is the direction 

toward which the rule is still firmly held, very few traditional 

houses facing north, let alone facing the other direction. The 

main building consists of Dalem, Pawon and Jogosatru. Dalem 

used for rest and sleep. 

Inside there is a booth in the middle so-called Gedongan, 

used to store treasures and places of prayer. Space on the right 

and left Gedongan are used for sleeping. Next Dalem Pawon 

there is a day-to- day activities of the family. Pawon can be 

located on the left or right Dalem, even in some houses there are 

three Pawon which the third is located behind Dalem with used 

exclusively for cooking. In front Dalem there Jogosatru, the 

space for receiving guests formally. In front of the main building 

there is an open courtyard that is used for outdoor activities. The 

courtyard separated the house with supporting buildings and 

complementary building located in the southern part of plot. 

Pekiwan as supporting building located across Pawon. Pekiwan 

consists of the well, washing place and bathroom and toilet. Sisir 

as complementary building does not always present in the plot. 

The building is newly built then as a work-related occupant, or 

for expansion. Sisir can be expanded by taking up space on the 

west or east side of the plot, but still leaving an open courtyard in 

the middle.  

From the shape and placement there is much in common with 

the space in the interior of Java. Dalem and Gedongan is the 

same with Dalem and Krobongan. Pringgitan or Emperan equal 

to Jogosatru, only Jogosatru wider and covered with Gebyok. 

Pawon can be paired with Gandok beside and behind Gadri . 

There are striking differences in the location of Pekiwan and 

existence of Pendopo. Pekiwan Kudus house located in front of 

the house. Public assume this bathing and washing is not the 

place dirty behind, but a place to clean up when going into the 

house. Pendopo almost never encountered. Possibly because of 

Kudus people have never held a wayang or receive visitors in 

large numbers. 

Dalem roofed Joglo. Order of precedence in the form of the 

Java Joglo roof is the most prominent to a house (Dakung, 1986). 

The Joglo Kudus house has Brunjung (roof top) that is higher so 

called Joglo Pencu . But it was not all Dalem roof are Joglo, 

there is a roofed Kampung or Limasan for Dalem building. As 

the division of two types of Java, traditional building with a roof 

or Kampung Limas is a simpler type. Pawon roofed villages with 
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high roof angle. The front of the thatched roof sosoran is 

connecting with Jogosatru. Jogosatru roof on Kudus traditional 

house never applies any other form than Sosoran. Several homes 

in the Kudus unite Pawon roof, Dalem and Jogosatru under one 

roof shaped elongated Limasan or Kampung. Pekiwan roofed 

Kampung, sometimes fused with a roof Sisir. Sisir sometimes is 

applying more modern form that is different from the main 

building.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Main building wall of teak wood. Brick wall with stucco 

sometimes applied to parts of the building directly adjacent to the 

neighboring lots or the environment street. Gebyok front wall has 

a distinctive look. From the main door in the middle with two 

doors (Kupu Tarung), equipped with a pair of double sliding 

doors to the right and left. On the side in the form of a slide 

Gebyok wall, while the outer side of a wooden sliding grating 

door as half high as the walls. Pawon wall has a door opening in 

the form of the two leaves are sometimes also fitted with grating 

doors. In a later development, the wooden walls are replaced 

with a lot of brick walls because it is durable and easy to 

maintain. 

Order of precedence of the room, Dalem is the most 

important space. It can be seen from the placement height of the 

floor, as well as the achievement of the closure of the room 

farthest away. Of peil page to Jogosatru rose three rungs trap. 

The same height as the floor Jogosatru Pawon. Of Jogosatru and 

Dalem Pawon to rise as high as about 60 cm to 80 cm. Storey 

palace in original condition geladakan or wood plank flooring to 

the construction stage. To enter the Dalem used footing (bancik) 

of wood. Stage construction in the Kudus traditional houses is 

very interesting. It is not found in the traditional Javanese house 

anywhere, including in Demak, which located close to Kudus. In 

fact, according Atmadi (1984) Javanese traditional house 

construction is no longer applying the stage construction, though 

much earlier stage house was known as envisaged in the reliefs 

of Borobudur. Too bad almost all the houses in the Kudus now 

has eliminated the stage construction. There is the possibility of 

applying the construction stage due to the demands of the 

philosophy that Dalem is the most important room and realized 

the floor height. Stage construction, nor in a more simpler house. 

The main construction of Kudus traditional houses applying 

wood frame construction. All the connections and fastener are 

using the wood so it can be assembled without much damage to 

building materials. Basically house construction similar to the 

construction of Java, it's just that in some parts makes 

adjustments and elaborations that to be a Kudus typical. 

Construction on a Dalem was a column (Soko guru) and beam 

(Tumpang sari). Tumpang sari beam stratified pretty much in the 

inner side direction (called Luweng) but only slightly toward the 

outside. Wall Gebyok Dalem apparently shifted inside to widen 

the Jogosatru space. It looks from great belandar above Jogosatru 

space. In the center its supported by a pair of console that 

flanking the main door. 

Ornamentation has become an important feature in the Kudus 

traditional house. Ornamentation applied to demonstrate the 

beauty and luxury of the building. In order to look more beautiful 

as well as to demonstrate the economic capability of the owner of 

the house. Ornamentation applied to timber elements, including: 

columns, beams, consoles and most of the Gebyok panel. 

Ornamentation is mainly applied in Jogosatru. Ornamental motifs 

stylized the form of plants that originated from Java, Arabes 

geometric shapes the possible influence of the Middle East, the 

swastika from China and king crown from Europe. 

Ornamentation is also applied to the ridge tiles of roof and 

decorated with gunungan type, crown, wayang and gajahan. This 

kind of ornate tiles also often found in traditional houses in 

Demak, Pati and Jepara area. 

2. Group House 

In conjunction with the other plots or houses, there are 

basically two kinds of houses, namely: house covered fence and 

an open house. A house with a fence around the house is often 

referred to kilungan house. This type of house is not much in 

touch with neighbors and the surrounding environment. Usually 

there is only one main door (Regol) for guests and a few other 
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doors for residents. Among the plots with neighboring plots 

sometimes separated an alley or hallway that ran along the side 

of the plot. Kilungan fence is separating explicitly private 

activities in the plot with the public activities outside. The fence 

is hiding the appearance Kudus traditional houses in it. House 

with open plots in the form of row house, can consist of two or 

more lots are located lined pattern on one line. Open courtyard of 

each house forms a continuous open corridor. This space is used 

as a shortcut either by the occupants or the public. Relationships 

between plots usually was occurring in the west to the north east 

while the south is more rare. In this direction, this usually was 

occurring through the aisles that ran between the walls. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the scope of the group would need to propose the 

environment mosque role and place of business. Two elements of 

the settlement are an important role in people's lives. 

Environment mosque a shared facility that is part of the daily life 

of the community. Every time, especially when Maghrib, Isya’ 

and Shubuh prayer time most men will do in their house where 

mosque close. Shortcuts from the house to mosque seemed to 

have become part of the life of their "home". Second place is a 

place of business or place of employment. This place can be a 

shop, workshopstall. As more people devote their lives as 

entrepreneurs, either as traders or independent entrepreneurs, 

work at home or close to home to be a good option to support 

life. Place of business, place of worship became a container for 

daily activity groups linked by a network of small streets and 

lanes of the settlement. 

3. Kudus Kulon Settlements  

The character of the groups forming the character of the 

settlement in the Kudus Kulon. Settlements are behind the 

shopping and commercial building construction in the region's 

major road corridors. Some hallways are then fused to form the 

alley leading to the main road. Main roads open, can be achieved 

by a variety of people and vehicles. While the more closed 

environment, because it can only be passed by a motorcycle, and 

only people who are already accustomed to. An open access 

commercial area as protective fence for the closed settlements in 

it. Settlement patterns that lined the eastwest direction 

characterizes typical. Although there neatly in a straight line or in 

a bit random. Existence violated the center of the group homes 

and extensive in its coverage of the region that is oriented 

towards the Menara mosque. 
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V. CONCLUSION 

From the studies that have been done on it can be deduced 

from the characteristics of the traditional houses located in the 

Kudus old town area. The characteristic of the elements that 

present in the house will arrange a group home and eventually 

characterize of the settlement area. 

Plot layout in a traditional house Kudus basically, the same as 

a traditional Javanese house. It is composed of Dalem as a central 

of the house, the front room and a side room for the daily 

activities of family members. This similarity suggests that the 

traditional home of the Kudus is part of a larger culture of the 

Javanese culture. Some differences such as: the lack of Pendopo, 

the lay of the Pekiwan shows the special character of local 

communities more tinged religiosity as Moslems. The Joglo form 

which more stately, rich ornamentation, the difference of floor 

height described the character as a rich trader society. In the 

scope of the group house, the neighborhood mosque and the 

place of business characterizes the container of trader and 

entrepreneur daily activity.  

The narrow of neighborhood streets are drawing the closure 

from the outside as well as the strong bond group. As suggested 

by Oliver (2006) that traditional architecture was built by the 

community to meet the specific needs of the world view of each 

community. Two aspects of life that have characterized Kudus 

communities and society at large Pesisiran Java. The typical 

characteristics indicate that the traditional Javanese house in 

Kudus absorbs and adapting natural conditions and local culture. 
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Abstract- This cross sectional, observational study was 
performed in 170 adult patients with splenomegaly who reported 
to Department of Medicine, Pt. B. D. Sharma, PGIMS Rohtak 
from may 2014 to april 2015, over a period of 1 year. The 
patients were evaluated for their complete clinical profile & 
etiology of splenomegaly. Grading of splenomegaly was done by 
Hacket's grading. Thorough relevant investigations were carried 
out. Most patients were below 45 years of age. Most common 
etiological category of splenomegaly was hematological (54.7%)  
followed by congestive (24.5%), infectious (15.88%) and other 
(4.7%) causes. Most common splenomegaly patients belong to 
hacket’s grade II (55%), followed by grade III (28%), grade I 
(13%) & grade IV(4%). Among  hematological etiology chronic 
myeloid leukemia was most common cause(25.29%). Malaria 
was the commonest etiology among infectious causes. On 
clinical examination pallor was present in 87% cases. 44% of 
patients had hepatomegaly, 26% of  patients had icterus., 
lymphadenopathy was present in 13%  patients. We compared 
the results of our study with other studies &  concluded that 
clinical profile & etiological spectrum of splenomegaly varies 
from region to region. 
 
Index Terms- splenomegaly, Hacket’s grading, chronic myeloid 
leukemia, portal hypertension 
 

I. INTRODUCTION 
palpable spleen suggests enlargement of the organ and is an 
important clinical sign produced by diseases affecting the 

spleen. The incidence and etiology of splenomegaly is strongly 
dependent on the geographical location. In a patient, 
splenomegaly should be investigated properly to ascertain the 
etiology. Causes may vary with diseases prevalent in that area.1 

Differences between developing and developed countries are 
quite obvious. The causes of splenomegaly even vary between 
different regions in the same Country. 
         Till date there are a limited number of studies on the 
frequency of various causes of splenomegaly.  Of these some 
have been reported from the Indian subcontinent.  There appears 
to be a changing spectrum of  splenomegaly in different regions 
of same country.  Some of the diseases that exhibit splenomegaly 
include chronic myeloid leukemia, acute leukemia, lymphoma, 
hemolytic anemia, nutritional anemia, chronic liver disease with 
portal hypertension, malaria, typhoid fever, storage disorders, 
connective tissue disorders etc. Some studies have documented 
Haematological disorders  to be most common while others have 

shown Infectious causes and some congestive causes to be more 
common.   
         A variable clinical profile and etiological spectrum has 
been described in cases of splenomegaly. Inspite of such 
common finding in patients; there are limited studies in India 
regarding the etiological spectrum of splenomegaly. The 
different studies have shown different causes for splenomegaly. 
Therefore we have planned to study cases with splenomegaly at 
Pt. B. D. Sharma, PGIMS, Rohtak to find the clinical profile and 
etiological spectrum of these cases. 
 

II. MATERIAL & METHODS 
         The study was carried out in the Department of Medicine, 
Pt. B.D. Sharma, Post Graduate Institute of Medical Sciences, 
Rohtak. The study was conducted from 1-05-2014 upto 1 year 
duration. Newly reported cases of >14 yrs of age & detected with 
splenomegaly  on per abdominal examination or on USG 
abdomen craniao-caudal length of spleen >13cm, were selected. 
Grading of splenomegaly was done by hacket’s garding.2 

         The written informed consent was taken prior to the 
enrollment in the study from each patient. All the patients were 
subjected to  detailed history regarding recent infections like 
malaria, fever, weight loss, sweating, pruritis, jaundice, abnormal 
bleeding/brusing/joint pain, history of alcoholism, trauma, 
history of neonatal umbilical sepsis, history of residence and 
travel abroad, high risk sexual behavior, past medical history, 
drugs etc. Physical examination was done on every patients for 
size of spleen, hepatomegaly, lymphadenopathy, fever, icterus, 
bruising, petechiae, for stigmata of liver disease, stigmata of 
RA/SLE, splinter hemorrhage, retinal hemorrhage, cardiac 
murmur etc. 
         Grading was done by Hackett's grading, which is WHO 
accepted grading & as follows: 
  
         Class 0 - Spleen not palpable even ondeep inspiration. 
 
         Class 1 - Spleen just palpable below costal margin on deep 
inspiration. 
 
         Class 2 - Spleen palpable but not beyond a horizontal line 
half way between the costal margin and umbilicus. 
 
         Class 3 - Spleen palpable more than half way to umbilicus, 
but not below a line running horizontally through umbilicus. 
 

A 
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         Class 4 - Spleen palpable below umbilicus but not below a 
horizontal line between umbilicus and pubic symphysis. 
 
         Class 5 - extending more than class 4 
 
         Complete hemogram;Red blood cell indices MCV (Mean 
corpuscular volume), MCH (Mean corpuscular hemoglobin) and 
MCHC (Mean corpuscular hemoglobin concentration), USG 
abdomen, chest X ray were performed in every case. Further 
specific investigations were performed in  cases to find out the 
cause of splenomegaly as warranted by the clinical context and 
the results of baseline investigations like Bone Marrow 
examination in hematological cases, upper GI endoscopy in cases 
of portal hypertension, liver function tests (SGOT, SGPT, SAP, 
S.Bilirubin, S.Protein) for hepatitis and chronic liver disease; 
serum Iron studies, vitamin B12 & folic acid assays for type of 
anemia; anti-nuclear factor (immunofluorescent method) for 
autoimmune disorder; serological tests and blood culture for 
enteric fever; viral serologies for HIV, hepatitis B virus, 
Hepatitis C virus and dengue; immunphenotyping for leukemias 
& lymphomas; chest X-ray, montoux test for disseminated TB; 
Hb electrophoresis, DCT, ICT, LDH for hemolutic anemias; 
BCR-ABL for chronic myeloid leukemia; echocardiography for 
cardiac evaluation & other investigations according to history & 
clinical examination of patients. 
 

III. OBSERVATIONS & RESULTS 
         The study population consisted of 170 patients  with range 
of 14 to 65 years. There were 96 males and 74 females in the 
study group with a male to female ratio (M:F) of 1.3:1. Out of 
170 cases, 39 cases belong to age group 14-25 years, 34 cases in 
age group 26-35 years, 41 cases in age group 36-45 years, 21 
cases in age group 46-55years, 21 cases in age group 56- 65 
years and 14 cases in age group 66-75 years. Approximately 2/3 
cases belong to young age group (14-45 years). 
 
Figure-1 Age & Sex Distribution In Patients of Splenomegaly 

 

 
 
         The most common symptom was generalized weakness and 
fatigue in 77% cases followed by abdominal discomfort (48%), 
fever(28%), abdominal distension(16%). Bleeding manifestations 
were observed in 13% of cases. Other symptoms like yellowish 
Discoloration of sclera & generalised lymphadenopathy were 

present in 9% of cases. Out of 176 patients most of the patients 
presented with anemia and pallor was present in 87% cases, 44% 
of patients had hepatomegaly, 26% of  patients had icterus, 
lymphadenopathy was present in 13%  patients. 
         Out of 170 patients with splenomegaly Hackett’s grade I 
splenomegaly was present in 13% cases, grade II was in 55% 
cases, grade III in 28% and grade IV in 4% cases. There was no 
case of grade V splenomegaly in our study. Figure 2. 
 

Figure-2  Clinical Grading in Patients of Splenomegaly 
 

 
 
         Hematological causes constituted  93(54.5%) of cases, 
followed by Congestive causes constituting  42 (24.5%) of cases. 
Next in series were patients of Infectious causes accounting for 
23(13.5% ) of cases. Other causes included 7(4.%) cases & 
5(3%) cases remain idiopathic. Figure:3. 
 

Figure:3 Etiological spectrum Of Patients With 
Splenomegaly 

 

 
 
         Hematological malignancies were most common cause of 
splenomegaly in this study. Among 93(54.7%) of 170  cases of 
hematological etiology chronic myeloid leukemia constituted 
43(25.29%) cases followed by 12(7%) cases of acute leukemia & 
12 cases of lymphoma. In acute leukemia there were 9 cases of 
AML & 3  cases of ALL. In lymphoma 10 cases were of NHL & 
2 cases of hodgkin lymphoma. Next in the series were of cases of 
nutritional anemia including 5(3%) cases of megaloblastic 
anemia &  3(1.76%) cases of iron deficiency anemia, Hemolytic 
anemia 9 (5.29%) cases. Chronic lymphoid leukemia constituted 
5(3%) cases, myelodysplastic syndrome 2 cases & myelofibrosis 
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3(1.76%) cases. Essential thrombocyosis & Polycythemia Vera 
constituted 1 cases each. 
         Among 42 (24.7%) of 170 cases of congestive etiology 27 
(15.88%) cases were due to alcoholic liver disease with portal 
hypertension, 7 (4.11%) cases were due to other causes of 
chronic liver disease with portal hypertension, 3(1.76%) cases 
were due to non cirrhotic portal fibrosis, 3 (1.76%) cases were 
due to right heart failure, 1 case was of budd chiari syndrome & 
1 case due to chronic pancreatitis with portal vein thrombosis. 
Among 27 (15.8%) of 170 case of infectious etiology of 
splenomegaly 10 (5.88%) cases were of malaria infection, 6 
(3.5%) cases were due to enteric fever, 3 (1.76%) cases were due 
to disseminated tuberculosis, 3 cases were due to HIV infection, 
2 (1.17%) cases were due to subacute bacterial infective 
endocarditis,  2 were due to tropical splenomegaly & 1 case was 
due to leptospira infection. Among other causes of splenomegaly 
3 cases were associated with SLE, 3 cases of rheumatoid arthritis 
1 case of sarcoidosis.  In 5 cases the cause of splenomegaly could 
not be found. 
 

IV. DISCUSSION 
         In this study, maximum cases were in age group of 36-45 
years (24.11%). The male: female ratio was 1.3:1. In a study by 
Varsha S et al3, the male to female ratio was 1.2:1, that was 
comparable to our study. In the present study, generalised 
weakness & fatigue were the commonest clinical symptom seen 
in 77 patients followed by abdominal Discomfort (n=48). The 
clinical presentation seen in this study is due to higher number of 
cases of hematological diseases. Pallor was the most common 
clinical finding in our study in 57 cases followed by 
hepatomegaly (n=44). These findings were comparable to study 
by Shirish S et al4.  
         In our study the most common cause of splenomegaly was 
due to hematological diseases constituted  54.5%  of cases which 
was comparable to study by  O'Reilly et al  (57%)5 & Shirish S et 
al4  (60%). Infectious causes were most common cause of 
splenomegaly in studies by Varsha S et al3 , J Balaji et al6  & Asif  
Nadeem et al7  constituting 49% , 41% & 44.6% respectively. 
The most common hematological case of splenomegaly in our 
study was  CML which was comparable to study by J Balaji et 
al6. In study by  Varsha S et al3 most common hematological 
cause was hemolytic anemia & in study by Shirish S et al4 it was 
iron deficiency anemia. The most common congestive cause of 
splenomegaly in our study was  alcoholic liver disease which was 
comparable to study by  Varsha S et al3. In study by Shirish S et 
al4 most common congestive cause was liver cirrhosis whereas in 
study by J Balaji et al6  NCPF was the most common congestive 
cause of splenomegaly. Data from other studies shows that 
cirrhosis with portal hypertension is a common cause of 
moderate (4-8 cm) splenomegaly8. Among infectious cases of 
splenomegaly most common cases were of malaria infection 
followed by enteric fever that were comparable to all other 
studies. Some studies on dengue fever show splenomegaly  in a 
wide range between 8.2% and 60.0%9,10. In one study of eighty 
five cases of AIDS, splenomegaly was found in 59 cases (69.4 
%)11. Some  cases in present study have multiple etiologies, such 
as alcoholic liver disease causing liver cirrhosis & portal 
hypertension & associated with hepatitis B or C infection. For 

sake of statistics, these were grouped into congestive causes. A  
study by Konan et al12 shows multifactorial etiology although 
this study was conducted on children. 
         Grade II splenomegaly was the commonest finding in 
present study which accounted for 55% of total cases and this 
was comparable to studies by Varsha S et al3 & J Balaji et al6   

(44% & 31% respectively). The most common causes of grade I 
splenomegaly were congestive(11.17%) followed by 
hematological & infective(11.4% each). Most common cause of 
grade II splenomegaly was hematological disorders(14.7%) 
followed by congestive causes(7.6%),  infectious causes(4.1%) & 
other causes(3%). Grade III splenomegaly cases(26.4%) were 
because of hematological diseases only (neoplastic). 16 of 93 
hematological cases belongs to grade I (by Hacket’s grading), 
while 25 were grade II, 45 cases were of grade III & only 7 cases 
were associated with grade IV. Next in the series were 
congestive causes in which 19 cases were of grade I & 13 of 
grade II etiology. In infectious causes 16 cases were of grade I 
etiology whereas 7 cases were of grade II etiology. Other causes 
including autoimmune disorders like SLE, sarcoidosis were 
associated with 5 cases of grade II & 2 cases of grade III 
splenomegaly. 
 

Figure:4 Correlation between grades of splenomegaly and 
Etiology 

 
 

V. CONCLUSION 
         The present study concludes that splenomegaly in a 
symptomatic person should be properly evaluated. In our study 
Hematological causes(54.7%) outnumbered the non-
hematological cause(45.3%) of splenomegaly. Among 
hematological causes neoplastic causes (50%) were more 
common. The most frequent cause of splenomegaly was chronic 
myeloid leukemia(25.29%). Among non-hematologic causes 
portal hypertension was most common. This could be due to high 
prevalence of alcoholic liver disease(15.88%) in this area. These 
were followed by other hematological, congestive & infective 
causes. Some Indian studies (Varsha S et al3  & J Balaji et al6) 
reported infectious causes to be most common cause of 
splenomegaly whereas in our study these were to the extent of 
13%. In this comparative analysis of different studies the 
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variation in these findings could be due to regional differences & 
prevalence of various disease in particular area. 
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Abstract- To determine the mission and the objectives of an 
organization it is very important to understand what are its 
current situation and the types of barriers the firm would have to 
be faced from the existing environment. Through successfully 
deploying strategies an organization can realize its mission and 
the objectives. So the firms should know about strategic planning 
and strategic management. Strategic planning which requires a 
great deal of strategic thinking is one of the most important 
management tool which helps managers to recognize the 
priorities and determine the main actions necessary to realize the 
mission and objectives of the organization. Nowadays strategic 
management has become one of the primary topics in 
management of organizations because of the dynamic business 
environment. This paper entails the concepts of strategy, strategic 
planning, strategic thinking, strategic management and the 
importance of strategic management. 
 
Index Terms- Management Tools, Strategy, Strategic Planning, 
Strategic Thinking, Strategic Management 
 

I. INTRODUCTION 
he function of coordinating the efforts of people to achieve 
goals and objectives through efficient and effective use of 

resources is known as management. Management involves 
planning, organizing, staffing, leading and controlling to 
accomplish desired aims. Resourcing includes manipulation of 
human resources, financial resources, technological resources 
and natural resources. All the resources are limited in nature. 
Strategy is very important for an organization due to the 
limitation of resources. My objective in this essay is to explain 
the concepts strategy, strategic planning, strategic thinking, 
strategic management and the importance of strategic 
management to provide a useful departure point for the 
classroom education of strategic management. 
 

II. STRATEGY 
       The word strategy has so many meanings itself and all these 
meanings are useful, important and relevant to the people who 
are setting strategy for their organizations and corporations. 
Various authors have drawn their attention on the concept of 
strategy. Author entailed the past definitions of various scholars 
and proposed a new definition on the term strategy.  
       The word strategy derives from the Greek word “strategos”, 
the meaning comes from the roots of “army”. The meaning of 

stratego is planning of destroying enemies by effectively using 
the resources. Therefore the concepts of strategy have been 
formerly used in the context of military and it is remaining as the 
benchmark of all the definitions of strategy.  
       After World War ll due to the reason of moving the business 
from a relatively stable environment to a dynamic and 
competitive environment the need became greater for a concept 
of business strategy which is the strategy related to business. 
Various writers have given various definitions for the concept of 
business strategy time to time as briefly described below.  
       The series of actions which is decided by the firm according 
to the situation is known as strategy (Neumann and Morgenstern, 
1947). The first writers who were able to relate the concept of 
strategy with business were Neumann and Morgenstern (1947). 
Based on this definition many authors developed concepts of 
business strategy.  
       Analyzing the present situation and changing if it is 
necessary is known as strategy (Drucker, 1954). According to 
this definition its need to find out what are the resources a firm 
has or need to acquire to realize its mission and objectives. A 
strategy is a guideline for decision making based on the 
determinants market scope, growth rate, competitive advantage, 
and synergy ( Ansoff, 1969). According to Alfred D. Chandler 
(1962), strategy is the formulating basic long term goals and 
objectives of an organization and the implementation of course 
of actions and the allocation of necessary resources for carrying 
out these goals.  
       A long term Harvard professor and editor of the Harvard 
Business Review Kenneth Andrews (1980) has defined the 
strategy as a pattern of decisions in an organization which 
formulates goals, objectives, and purposes and produces 
principle policies and plans to achieve those goals and defines 
the economic and non-economic contribution it going to make to 
its stakeholders.  
       The Harvard professor Michel Porter has made a narrow 
definition on strategy based on the competition. According to his 
definition the strategy is a wide formula which helps an 
organization to compete, sets goals and decides what policies 
will be needed to carry out those goals.   
       A strategy can be a plan, a pattern, a perspective, a position 
and also it can be a ploy or a maneuver which can help an 
organization to avoid its competitors (Mintsberg, 1994).  
       When all the above definitions taken into consideration there 
are similarities, but despite of the similarities there are some 
important differences too.  Therefore all these definitions are 
different opinions and views of different scholars. 
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       In this paper the author proposes a new definition for the 
strategy as follows. 
“A strategy is a plan of actions that one use to formulate goals 
and objectives and the means of achieving these goals and 
objectives” 
        Following this definition, the strategy is a plan of actions 
which make the each and every member of the organization can 
understand the reason for the organization’s existence. And also 
it implies how a given target can be achieved.  
 

III. STRATEGIC PLANNING 
       Strategic planning is a road map which gives directions to an 
organization from now, where to go or where should be in five or 
ten years. Strategic planning involves multi-year projections 
which is not very specific like operational planning. It is well 
organized set of activities which helps an organization to 
organize the present based on the projections of the target future. 
Strategic plan is very important for an organization to develop 
the comprehensive plan which includes both long-range and 
strategic elements. 
       The strategic plan should be based on actual current situation 
and be simple, clear and written. And also it should have given 
enough time to be settled otherwise it will cause problems. 
A. Purpose of Strategic Planning 
       Better serving the needs of stakeholders and establishing the 
priorities of the organization to accomplish above needs are more 
important for an organization. A strategic plan guides an 
organization in implementing, evaluating and making 
adjustments to the programs when it is necessary. The plan 
should be flexible and practical. 
       The development of strategic plan requires more discussion 
and timing and need to examine the ideas and options of the 
leaders. It should be an integrated document which incorporates 
the organizations objectives, purpose, mission and regulations 
with the feelings, thoughts and opinions of the developers. 
However, most of the time the development is less complicated 
than the implementation of it. 
B. Strategic Planning Process 
       Most of the times, strategic planning process uniquely 
designed to fit the specific needs. Any way all the successful 
models include most of the steps. The author discusses the 
essential steps of a strategic planning process as follows. 
       1st Step: The first step of every strategic planning process is 
identifying the vision and the mission of the organization. 
Having a clear vision and mission is very important for an 
organization since organization need to be certain to where it is 
headed. 
       2nd Step: After clearly identifying vision and mission an 
environmental scan need to be performed. There are several 
frameworks which can be used for this purpose. Five forces 
analysis and SWOT analysis are frequently using by the 
organizations to perform environmental analysis. 
       3rd Step: A gap analysis also takes part in the strategic 
planning process. An analysis of the gap between the desired 
future status and the current status of the organization should be 
performed under this step. Therefore the organizations need to 
allocate adequate resources and develop required strategies to 

reduce this gap which is identified by the gap analysis to achieve 
its desired future state. 
       4th Step: Benchmarking comes under the 4th step. Under this 
step organizations performance compare with the industry “best” 
practices.  Purpose of this step is to find out a reference point for 
formulating goals and targets for the organization.  
       5th Step: Analyzing and identifying the strategic issues in 
consistent with vision and mission is the main consideration 
under this step. The organization should successfully address 
these fundamental or strategic issues to achieve its mission and 
objectives. 
       6th Step: Strategic programming is the next step in the 
strategic planning process. The organization need to develop 
strategies to address strategic issues in order to achieve its 
mission. At the strategic programming stage organization 
formulate goals, develops action plans and tactics.  
       7th Step: At some instances other than the intended 
strategies, organization must respond to unpredicted or emergent 
strategies. These emergent strategies are always unintended. 
Unpredicted or unintended strategy is a pattern. It is a pattern 
which was not realized while planning of the strategy. It is a 
series of action which is converging into a consistent pattern 
(Mintzberg, 1994). 
       8th Step: To assess the success of strategic planning process, 
periodic evaluation of strategy is necessary. Evaluation of the 
strategy is the next step comes in the strategic planning process. 
Conducting performance evaluation at least annually is very 
much important to assess the effects of a specific action on long 
term status or on the vision and the mission of the organization. 
And also it is a must to compare the current performance and the 
previous performance of the organization and consider whether 
its need any change of strategy. 
       9th Step: The final step of the strategic planning process is 
reviewing the strategic planning process. Here it can make 
necessary changes or adjustments to the strategies based on the 
evaluation which was the 8th step of the strategic planning 
process. And again with the revised plan the organization should 
respond to the emergent strategies which can affect to the 
organizations intended course. 
 

IV. STRATEGIC THINKING 
       On one hand strategic thinking can be viewed as a part of 
strategic planning process, since a great deal of strategic thinking 
is required to develop a successful strategic plan. On the other 
hand strategic planning and strategic thinking can be viewed as 
the two sides of the same coin and each one on its own is 
necessary. However for an efficient strategic management 
framework both strategic planning and strategic thinking are 
necessary. Strategic thinking can be defined as a process of 
arranging options through an institutional thinking by evaluating 
alternatives and decisions to find out best fit among the 
institutions, its resources and the environment (Rowley et al., 
1997). However according to my view strategic thinking 
encompasses all the actions, since thinking strategically is very 
important before every action related to strategy. 
       Strategic thinking is a distinct way of individual thinking 
which utilizes creativity and intuition and that builds “an 
integrated perspective of the enterprise” (Mintzberg, 1994). 
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Strategic Thinking involves broad or wide thinking focus on the 
organizational future direction on the basis of anticipated 
environmental conditions. 
       In contrasting strategic thinking from strategic planning, 
Minzberg argues that both need different types of thinking. 
Strategic planning is a systematic programme which develops an 
action plan using pre-identified strategies. On the other hand 
strategic thinking is a synthesized process which utilizes intuition 
and creativity.  
       Therefore in general, strategic thinking can be viewed as a 
process which involves thinking and acting on the basis of a set 
of assumptions and anticipated action alternatives. 
 

V. STRATEGIC MANAGEMENT 
       Strategic Management is a broader term than strategy. And 
also it is a process which includes environmental analysis of the 
organization by the top managers for the purpose of strategy 
formulation and the plan of strategy implementation and 
controlling.  
       Strategic management is a collection of ongoing activities of 
strategic analysis, strategy creation, implementation and 
monitoring. It systematically organizes the resources in align 
with vision, mission and strategy throughout the organization. 
Strategic management doesn’t predict the future, but prepares the 
organization for it by knowing the exact steps to implement 
strategic plan.  
       Initially strategic management was a part of strategic 
planning which is now a main instrument of it. Strategic planning 
is incorporated with strategic management which unites both 
planning and management in the same process (Porth, 2002) 
Now strategic management has become one of the most 
prominent areas of management. It consist a comprehensive 
collection of management actions which supports company 
managers to keep the organization consistent with the 
environment and shows the correct path of development (Jones et 
al. 1981).  
       Strategic management in an organization focuses on the 
issues of creating and sustaining competitive advantage (bowman 
et al. 2002). It is a process and a path guiding actions all over the 
organization (Dess et al. 2007). It is a collection of actions 
consists of organizational analysis, decisions and actions to 
create and sustain competitive advantages. These competitive 
advantages support an organization to explore opportunities and 
minimize threats from the environment. 
       Therefore more generally strategic management is a 
comprehensive ongoing process which involves determining the 
mission and the objectives of the organization within the internal 
and external environment. 
 

A. Benefits of Strategic Management 
       Strategic Management makes an organization to be more 
proactive, rather than reactive to initiate and influence activities 
to control by its own in molding its own future. Today most of 
the organizations has recognized and realized the benefits of 
strategic management (Fred, 2011). 
       Back in history, formulating sound strategies by using 
systematic, logical and rational approach to strategic choice was 
the main benefit of the strategic management (Fred, 2011). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 01: Benefits of Strategic Management 
 
       Figure 01 illustrates the benefits which can be gained by 
engaging in strategic planning and management. Though 
enhanced communication or through dialogue and participation, 
managers and employees can support the organization to 
successful strategic management. All the firms need to be helped 
by employees to successfully determine the mission (Fred, 2011). 
Strategic management process motivates all managers and 
employees to be dedicated to the organization. 
       Very first the communication within the company should be 
developed. Therefore the employees can be able to know what 
the company is doing, how the goals can be achieved and then 
they can make a greater commitment for the organization 
success. Then the managers and employees can understand each 
other and become more hardworking and creative. With the 

      Enhanced communication 
a) Dialogue 
b) Participation 

 Deeper / Improved 
Communication 

a) Of others’ views 
b) Of what the firm is 

doing/planning and 
Why 
 

      Greater Commitment 
a) To achieve objects 
b) To implement 

strategies 
c) To work Hard 

                THE RESULT 
All managers and employees 
on a mission to helps firm 
succeed. 
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efforts of the all employees the organization can be more 
successful (Fred, 2011). 
       More Precisely the benefits of strategic management are in 
two ways; financial benefits and non-financial benefits. All the 
improvements in the sales, profitability and productivity include 
in financial benefits. A sound strategic management can lead an 
organization to realize its mission and objectives of the company 
(Fred, 2011). 
       There are non-financial benefits too. They are listed as 
follows; (Fred, 2011) 

• It enhances the awareness of competitors ‘strategies 
threats from the environment and employee 
productivity.  

• Helps to avoid resistance to change and explore more 
opportunities. 

• Enhances the problem-avoiding ability of the 
organization by improving interactions among managers 
at different levels of the hierarchy. 

• It brings order and discipline to the organization. 
• It develops a framework to coordinate and control the 

activities in an organization.  
• It enhances the communication and the interaction 

between managers and employees. 
• It develops the strategic thinking ability of all members 

in the organization 
 

VI. CONCLUSION 
       Strategy is a very useful concept for an organization, since it 
has many variations. In this paper it has entailed some definitions 
of strategy used by different scholars and author has proposed a 
new definition for the strategy as “A strategy is a plan of actions 
that one uses to formulate goals, objectives and means of 
achieving those goals and objectives”. Strategic planning is a 
road map for an organization which helps to manage the 
enterprise, especially if strategic plan can successfully deploy 
throughout the organization. Strategic thinking and strategic 
management are more important aspects of senior management’s 

responsibilities. Strategic planning process is a very 
comprehensive process which requires a great deal of strategic 
thinking. Strategic management helps an organization to 
determine its’ mission and objectives through creating & 
sustaining competitive advantage. Today the organization has 
realized the benefits of strategic management does to an 
enterprise. The article has briefly explained the financial and 
non-financial benefits of strategic management towards the 
organization. 
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Abstract- Hypertension is diagnosed on the basis of a persistently 
high blood pressure(≥140/90). Traditionally, this requires three 
separate sphygmomano-meter measurements at one monthly 
intervals. Ambulatory BP monitoring devices are usually 
programmed to take readings at set intervals; 15–30 minutes 
during the day and every 30–60 minutes at night, to obtain 
numerous measurements while limiting interference with activity 
or sleep. 
        The subjects included in the study were monitored by 
ABPM for a continuous period of 24 hrs and their 24 hours mean 
blood pressure interpretation was categorized into two different 
groups viz high normal (115-130/75-80) and normal (<115/75). 
Comparing the mean ABPM parameters of two groups, it was 
found that Day and Night time average SBP & DBP were 
significantly higher in high normal group.  
 
Index Terms- Ambulatory Blood pressure monitoring, DBP, 
SBP 
 

I. INTRODUCTION 
igh blood pressure is said to be present if it is persistently at 
or above 140/90 mmHg. Hypertension is classified as either 

primary (essential) hypertension or secondary hypertension; 
about 90–95% of cases are categorized as "primary 
hypertension" which means high blood pressure with no 
obvious underlying medical cause.[1] The remaining 5–10% of 
cases (secondary hypertension) are caused by other conditions 
that affect the kidneys, arteries, heart or endocrine system. 
Hypertension is a major risk factor for stroke, myocardial 
infarction (heart attacks), heart failure, aneurysms of the arteries 
(e.g. aortic aneurysm), peripheral arterial disease and is a cause 
of chronic kidney disease.  
         Hypertension is diagnosed on the basis of a persistently 
high blood pressure. Traditionally,[2] this requires three separate 
sphygmomano-meter measurements at one monthly intervals.  
         The importance of ABPM in managing hypertension has 
been acknowledged in hypertension guidelines[3,4]  
         ABPM should be considered, To exclude “white coat” 
hypertension in patients with newly discovered hypertension 
with no evidence of end-organ damage, In patients with 
borderline or labile hypertension, To assist blood pressure 
management in patients whose blood pressure is apparently 
poorly controlled, despite using appropriate antihypertensive 

therapy, In patients with worsening end-organ damage, despite 
adequate blood pressure control on office blood pressure 
measurements, To exclude “white coat” hypertension, To assess 
adequacy of blood pressure control over 24 hours in patients at 
particularly high risk of cardiovascular events, in whom rigorous 
control of blood pressure is essential (e.g. diabetes, past stroke), 
In deciding on treatment for elderly patients with hypertension, 
In patients with suspected syncope or orthostatic hypotension, In 
patients with symptoms or evidence of episodic hypertension, In 
hypertension in pregnancy. 
         Therefore this study was planned to evaluate medical 
personnel who have their blood pressure (as measured by 
sphygmomanometer) controlled on antihypertensive drug by 
ambulatory blood pressure monitoring.   
 

II. METHODS 
         This was a type of cross sectional Observational study, 
conducted at K.G.M.U, Lucknow during June 2013 to May 2014. 
All known hypertensive patients (medical personnel only) whose 
blood pressure were under control (as measured by 
sphygnomanometer) and who have given the consent to 
participate in the study were included in the study. 
         The exclusion criteria were: All newly diagnosed 
hypertensives, All known hypertensive whose blood pressure 
was not under control after measuring by clinical 
sphygmomanometer, All patients whose 24 hours mean blood 
pressure was found to be >135/85 after ABPM analysis, Subjects 
on other medications known to cause hypertension like : Alcohol, 
Amphetamines, and Cocaine, Corticosteroids. Cyclosporine, 
Erythropoietin, Estrogens (including birth control pills), long 
term intake of cough/cold medications like Ephedrine and 
Pseudo ephedrine - Tranylcypromine or Tricyclics, Migraine 
medications like Sumatriptan, Subjects with history of endocrine 
disorders like Acromegaly, Cushing's syndrome, Thyroid 
disorders etc, Pregnancy induced hypertension, Subjects having 
neurological diseases with autonomic dysfunction,  Subjects with 
Obstructive Sleep Apnea- exclusion by clinical criteria, Patients 
with Metabolic syndrome - excluded by investigations like 
fasting lipid profile and fasting blood sugar levels. 
         The subjects included in the study were monitored by 
ABPM for a continuous period of 24 hrs and their 24 hours mean 
blood pressure interpretation was categorized into two different 
groups. 

H 
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         The first group consist of  those whose BP were between 
115-130/75-80. This was considered high normal group.[5] 
         Second group consist of  those whose BP were <115/75. 
This was considered normal group. 
         Type of the instrument used for clinical blood pressure 
recording- Portable mercury sphygmomanometer with 
calibration interval of 12 months and check interval of 6 months. 
 
Investigations: 
Urinary protein creatinine ratio 
Fundus Examination  
ECG 
Chest X-ray 
 
AMBULATORY BLOOD PRESSURE MONITORING 
(METHODS AND CRITERIA): 
         CONTEC 06 C Fully automated ABPM was used to 
measure blood pressure in 24-hour cycles. These 24-hour 
measurements are stored in the device and are later interpreted by 
the physician. These monitors use the oscillometric technique.               
The monitors are typically programmed to take readings every l5 
to 30 minutes throughout the day and night. At the end of the 
recording period, the readings are downloaded into a computer. 
Standard protocols are used to evaluate the accuracy of the 
monitors, and approved devices are usually accurate to within 5 
mm Hg of readings taken with a mercury sphygmomanometer.  
 
Analysis of variables between 2 groups: 
         Depending on the ABPM readings, study population was 
categorized into two groups. 
         Those with 24 hours average BP>115-130/75-80 and Those 
with 24 hours average BP<115/75. 
         These two groups were analyzed for day and night time 
SBP & DBP.  
 
Statistical analysis 
         Continuous data were summarized as Mean ± SD while 
discrete (categorical) in no. and %. Continuous groups were 
compared by independent Student’s t test while categorical 
groups were compared by chi-square (χ2) test. A two-sided (α=2) 
p value less than 0.05 (p<0.05) was considered statistically 
significant. All analysis was performed on SPSS (PSAW, 
windows version 18.0) software 
 

III. OBSERVATIONS AND RESULTS 
         A to total of 50 medical personnel (medical and 
paramedical) age between 18-65 yrs of either sex were recruited 
and evaluated. Of total, 32 had “Normal” and 18 had “High 
normal” blood pressure with prevalence being 64.0% and 36.0%, 
respectively (Fig. 1). 

Prevalence of high normal BP

64.0%

36.0%

Normal
High normal

 
Fig. 1. Prevalence of high normal BP among medical 

personnel 
 
         The ambulatory blood pressure monitoring (ABPM) 
findings viz. day time avg. BP, night time avg. BP, 24 hrs avg. 
BP, day time BP load, night time BP load and circadian rhythm 
of BP at night of two groups at admission are summarized in 
Table 1 and also shown graphically in Fig. 2 to Fig. 7, 
respectively. Comparing the mean ABPM parameters of two 
groups, t test revealed significantly different and higher day time 
SBP (117.20 ± 10.56 vs. 127.67 ± 5.08, t=3.94; p<0.001) and 
DBP (68.30 ± 6.61 vs. 81.97 ± 3.71, t=8.06; p<0.001) in high 
normal group as compared to Normal group. Further, the day 
time SBP and DBP in high normal group was 8.2% and 16.7% 
higher respectively as compared to Normal group.  
         Similarly, the night time SBP (107.37 ± 10.45 vs. 115.64 ± 
4.72, t=3.17; p=0.003) and DBP (62.03 ± 6.94 vs. 72.95 ± 4.00, 
t=6.11; p<0.001)  in high normal group was significantly higher 
and 7.2% and 15.0% respectively as compared to Normal group.  
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         Moreover, the 24 hrs avg. SBP (116.23 ± 9.47 vs. 125.79 ± 
3.88, t=4.08; p<0.001) and DBP (67.82 ± 4.77 vs. 80.08 ± 3.50, 
t=9.54; p<0.001) in high normal group was significantly higher 
and 7.6% and 15.3% respectively as compared to Normal group.  
In contrast, the day time mean SBP load (12.83 ± 17.84 vs. 24.45 
± 24.15, t=1.94; p=0.058) was found similar between the two 
groups though it was 47.5% higher in high normal group as 
compared to Normal group. However, day time mean DBP load 
(6.32 ± 7.41 vs. 21.08 ± 12.09, t=5.37; p<0.001) was 
significantly higher and 70.0%  in high normal group as 
compared to Normal group.  
         The night time mean BP load of both SBP (25.46 ± 23.58 
vs. 58.01 ± 29.02, t=4.31; p<0.001) and DBP (8.69 ± 12.94 vs. 
40.40 ± 28.80, t=5.37; p<0.001) was significantly higher and 
56.1% and 78.5% respectively in high normal group as compared 
to Normal group.  
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Fig. 2. Day time avg. BP of two groups. 
 
 

 
 

Table 1: ABPM parameters (Mean ± SD) of two groups 

 

APBM Normal 
(n=32) 

High Normal 
(n=18) % Change t 

value 

 
P 

Value 
 

Day time avg. BP:    
       SBP (mmHg) 
       DBP (mmHg) 

 
117.20 ± 10.56 
68.30 ± 6.61 

 
127.67 ± 5.08 
81.97 ± 3.71 

 
8.2% 
16.7% 

 
3.94 
8.06 

 
<0.001 
<0.001 

Night time avg. BP: 
      SBP (mmHg) 
      DBP (mmHg) 

 
107.37 ± 10.45 
62.03 ± 6.94 

 
115.64 ± 4.72 
72.95 ± 4.00 

 
7.2% 
15.0% 

 
3.17 
6.11 

 
0.003 
<0.001 

24 hrs avg. BP: 
     SBP (mmHg) 
     DBP (mmHg) 

 
116.23 ± 9.47 
67.82 ± 4.77 

 
125.79 ± 3.88 
80.08 ± 3.50 

 
7.6% 
15.3% 

 
4.08 
9.54 

 
<0.001 
<0.001 

Day time BP load: 
     SBP (%) 
     DBP (%) 

 
12.83 ± 17.84 
6.32 ± 7.41 

 
24.45 ± 24.15 
21.08 ± 12.09 

 
47.5% 
70.0% 

 
1.94 
5.37 

 
0.058 
<0.001 

Night time BP load: 
     SBP (%) 
     DBP (%) 

 
25.46 ± 23.58 
8.69 ± 12.94 

 
58.01 ± 29.02 
40.40 ± 28.80 

 
56.1% 
78.5% 

 
4.31 
5.37 

 
<0.001 
<0.001 

Circadian rhythm of BP at night: 
     SBP (%) 
     DBP (%) 

 
9.23 ± 8.45 
10.29 ± 9.00 

 
6.28 ± 5.45 
7.92 ± 6.91 

 
32.0% 
23.1% 

 
1.33 
0.97 

 
0.189 
0.337 
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Fig. 3. Night time avg. BP of two groups. 
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Fig. 4. 24 hrs avg. BP of two groups. 
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Fig. 5. Day BP load of two groups. 
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Fig. 6. Night BP load of two groups 
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Fig. 7. Circadian rhythm of BP at night of two groups. 
 
 

IV. DISCUSSION 
         In this study, 50 medical subjects who were known 
hypertensive and controlled on drugs (as  measured by 
sphygmomanometer) were subjected to ambulatory blood 
pressure monitoring.  
         A study by Chavanu K, Merkel J, Quan AM[6], showed 
that Ambulatory blood pressure monitoring is an effective 
method for the accurate diagnosis and management of 
hypertension and may positively affect clinical outcomes of 
patients with other risk factors for cardiovascular events as was 
seen in our study which fully evaluated the hypertensive subjects 
in order of 24 hours averge, day time and night time SBP and 
DBP and the circadian variation in the blood pressure. 
Echeverria RF, Carbajal HA, Salazar MR, Rioudet B, 
Rechifort V and Quaini M[7], showed that the prevalence of 
high normal blood pressure was 6.62%, but our study was done 
in general population and using clinical blood pressure 
instruments while our study was done on medical personnel and 
using ambulatory blood pressure monitoring which showed 
prevalance of 36% . So more studies has to be done in this field 
among the medical personal using Ambulatory blood pressure 
monitor.  
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         Data regarding blood pressure control (as measured by 
ABPM) is very less in our country more so in medical 
personnels. We planned this study to answer our question 
regarding control of blood pressure (as measured by ABPM) on 
various drugs and their combination. 
 

V. CONCLUSION 
         Prevalence of high normal blood pressure (as mesaured by 
ABPM) among the hypertensive medical personal controlled on 
drug was found to be 36%.  
         Prevalence of normal blood pressure (as mesaured by 
ABPM) among the hypertensive medical personal controlled on 
drug is found to be 64%. 
         24 hours average SBP and DBP as well as day time average 
and night time average SBP and DBP was found to be 
significantly higher in high normal subjects than the normal 
subjects. 
         Day time mean SBP load and DBP load was found to be 
higher in high normal group than normal group. 
         Night time mean SBP load and DBP load was found to be 
higher in high normal group than normal group. 
         The circadian rhythm of both SBP and DBP at night did not 
differed between the two groups. 
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Abstract- Mother to child transmission of HIV (MTCT) remains 
a significant public health problem in Western Kenya. Male 
partner testing at the antenatal clinic (ANC) has been cited as a 
key strategy to reduce MTCT. The Western Kenya region has a 
high MTCT rate of 15% but low rate of testing for men at the 
ANC. We sought to describe the strategies for improving this 
low level of male partner testing. We conducted a facility-based 
cross sectional study in four health centres between February and 
April 2015.  We interviewed women who were aged ≥18 years 
and had a living child aged ≤12 months, who were attending 
immunization clinic at the four health centers. A pre-tested 
standardized questionnaire was used to retrospectively collect 
information on strategies to improve male partner HIV testing at 
the ANC. Data was analyzed using Epi Info7. We performed 
descriptive statistics and further calculated prevalence odds ratios 
(PORs) and their 95% confidence intervals (CI) and factors with 
p-values ≤ 0.05 were considered statistically significant.We 
interviewed 216 participants, whose mean age was 26.1 years 
(±5.5 years). There were 119 (55%) who had attained post 
primary education, 32 (15%) were employed, 189 (87.5%) were 
married and 204 (94.4%) had attended public health facilities for 
ANC services. There were 31 (14%) women whose male partners 
had accompanied them to the ANC and undertook a HIV test. 
Formal invitation of the men to attend ANC (POR 3.1, CI=1.1-
8.3) was associated with male partner HIV testing. Few men 
tested for HIV at the ANC. Formal invitation of the men to 
attend ANC should be implemented as a strategy to improve 
male partner HIV testing at the ANC. 
 
Index Terms- Male involvement, ANC, MTCT, Kenya 
 

I. INTRODUCTION 
uman immunodeficiency virus (HIV) transmission remains 
a significant public health problem in sub-Saharan Africa 

(1), a region which has continued to account for up to 90% of the 
HIV burden globally. A key challenge that has accompanied this 
high burden is the increased transmission of the virus from the 
mother to the child (MTCT) during pregnancy or after delivery. 
The testing of pregnant women for HIV during antenatal clinic 
(ANC) visits is crucial to reduce the high rate of MTCT, and 
male partner testing at the ANC has been identified as a key 
strategy to reduce MTCT. Kenya has a HIV prevalence of 5.6% 

and Nyanza region in western Kenya has a HIV prevalence of 
15.1% with a high MTCT rate of 15% (2). In Kenya, only 10-
16% of pregnant women are accompanied by their male partners 
to the ANC for couple testing (3,4). This figure is even lower in 
the Western part of the country where only 8% of men have been 
reported to visit the ANC for couple testing (5). 
        Some of the socio-demographic reasons cited for this low 
involvement include women who get into relationships or 
marriage at young age, lack basic education, are unemployed 
with little income or are in marriage or relationship with men 
who lack basic education and have no employment (6,7,8,9). 
Health system related factors have also been reported including 
male unfriendly ANC staff who are predominantly female and 
who treat the few men visiting ANC in an unpleasant manner and 
the fact that men are invited to attend the ANC verbally by their 
partners, a process that most men do not take seriously (8,10,11). 
Long waiting time at the ANC (12) and scheduling of ANC visits 
during the week days when men are busy at their work places 
also discourages their attendance (13,14,15). Cultural ideologies 
have been reported to discourage men from attending the ANC. 
Many men fear attending ANC to avoid being labelled as weak 
or dominated by the partner (8,10,14) and they would prefer 
testing at alternative sites (4,16). Other men believe their role is 
simply to provide financial support to the woman to enable her 
attend ANC (14), while others believe the woman’s status will be 
similar to theirs so there would be no additional benefit in them 
testing for HIV at the ANC(17,18). Since MTCT is still a 
significant public health problem in Western Kenya, we 
conducted a study with an aim to describe the strategies for 
improving male partner HIV testing. 
 

II. METHODS 
Study Settings 
        The study was conducted in Kisumu County in western 
Kenya. We purposively selected four health centers in Kisumu 
East sub-county for the interviews. 
Study Design and Population 
        We conducted a facility-based cross sectional study in four 
health centres between February and April 2015.  The study 
population was women aged ≥18 years who had delivered and 
had a living child aged ≤12 months, and were attending mother-
child health clinics (MCH), for child immunization services at 

H 
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the four health centers. Further eligibility criteria required the 
woman to have been in a relationship or marriage with an adult 
male during pregnancy; she should have made at least one ANC 
visit during pregnancy and should have been a resident of the 
sub-county for the entire period of pregnancy and delivery of the 
child. 
Sampling Procedures 
        The total sample size was calculated using Cochran’s 
formula for representative sample size for proportions (19). We 
made the assumptions that: prevalence of male partner 
involvement in EMTCT was 15% (20) with 5% precision of the 
study and 95% confidence level. After adjusting for 10% non-
response rate, we obtained a sample size of 216 participants. 
Systematic random sampling was used to select participants for 
interview from the daily entries in the MCH register and exit 
interviews were conducted.  
Data Management and Analysis 
        A pre-tested standardized questionnaire was used to collect 
information on the strategies to improve male partner HIV 
testing at the ANC. Data was entered and cleaned in Microsoft 
Excel 2010 and analyzed using Epi Info7. We calculated 
proportions for categorical variables while means and medians 
were calculated for continuous variables. Using male partner 
testing at during the ANC period as the outcome variable, we 
further calculated prevalence odds ratios (ORs) and their 95% 
confidence intervals (CI) for the suggested strategies to improve 
male partner HIV testing at the ANC and reported factors with p-
values ≤ 0.05 which were considered to be statistically 
significant. 
Ethical Approvals and Considerations 
        Ethical clearance for this study was obtained from Jaramogi 
Oginga Odinga Teaching and Referral Hospital Ethical Review 
Committee. Additional permission was granted by the Kisumu 

County Health Management Team to conduct the study in the 
selected health facilities. This study had minimal risk to the 
participants and we obtained written, informed consent from all 
participants. 
 

III. RESULTS 
        We recruited 216 participants. They had a mean age of 26.1 
years (±5.5 years). There were 189 (87.5%) who were married, 
with a mean age at time of marriage of 20.9 years (±3.8 years). 
Majority of the women (94.4%) had attended ANC in public 
health facilities. There were 134 (62%) women who were 
Protestants and 50 (23%) were Roman Catholics. There were 31 
(14%) women whose male partners had accompanied them to the 
ANC and agreed to undergo HIV testing 
        The women reported the following as the reasons for the 
low male partner HIV testing during the ANC: Fear of HIV test 
among the men was reported by 60(28%) women while 49 (23%) 
felt that men don’t attend ANC because they believe it is the 
woman’s responsibility and 31 (14%) reported that men were 
unable to visit ANC due to busy work schedule. Fifteen (7%) 
women reported that some staff in the clinics were unfriendly, 
inconsiderate and sometimes harsh to the men while fear of a 
positive status among men who have multiple sexual partners 
was reported by 16 (7%) of the women. Eleven (5%) women 
reported that men see no benefit of testing for HIV at the ANC 
because they believe the woman’s status will be similar to theirs, 
while 2 (1%) women felt that women need to inform the men and 
remind them on the need for them to test for HIV at the ANC. 
There were 32 (15%) women who reported that men don’t test at 
the ANC because they were ignorant. 

 

Table 1: Suggested reasons for low male Partner HIV Testing in Western Kenya, 2015 

Reason Frequency Percent 
Men fear undergoing HIV test 60 28 
Men believe it is the woman’s responsibility to attend ANC and get tested 49 23 
Men are ignorant on need for them to test at the ANC  32 15 
Busy work schedule discourages men from visiting ANC 31 14 
Men with multiple sexual partners fear they will be found out  16 7 
The ANC is not male friendly 15 7 
Men believe woman’s status is a proxy of their ( man)  own status 11 5 
Some women don’t remind the men to attend ANC 2 1 
 

        The following strategies were suggested by the women to 
improve male partner testing at the ANC. There were 78 (36%) 
who suggested that health promotion targeting men should be 
provided by community health volunteers so as to improve 
awareness among the men and inform them of the need for them 
to visit the ANC with the women and undergo a HIV test. 
Twenty four women (11%) suggested that couple testing at the 
ANC should be promoted and women who are accompanied by 
the man should be attended to first, while 23 (11%) felt that men 

should be formally invited to the ANC using an invitation card. 
There were 17 (8%) women who suggested that more male staff 
should be deployed to the ANC to make it male friendly and 12 
(6%) suggested that ANC visits should be scheduled during the 
evenings or weekends when men are not busy at their work 
places. The remaining 62 (29%) women gave no suggestion. On 
bivariate analysis, formal invitation of men using a card (POR 
3.1, CI=1.1-8.3) was statistically significant. 
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Table 2: Bivariate analysis of strategies to improve male 
partner HIV testing at the ANC in Western Kenya, 2015 

 
Suggested Strategy POR (95% CI) p-value 
Male partner health education 1.3 (0.9-2.9) 0.47 
Mandatory couple testing 2.2 (0.8-6.1) 0.11 
Formal invitation 3.1 (1.1-8.3) 0.02 
Male friendly ANC 1.5 (0.4-5.8) 0.52 
Weekend clinics 1.2 (0.3-5.8) 0.81 

 

IV. DISCUSSION 
        In this study, our aim was to describe the strategies for 
improving male partner participation in HIV testing at the ANC. 
We found that formal invitation of the men to the ANC using a 
card can improve their participation in HIV testing at the ANC. 
This validates findings from past studies in Malawi and 
Tanzania, in which males found the formal invitation card to be a 
respectful way of asking them to visit the ANC (11,15). Another 
possible reason could be that the men feel they are part of the 
health care system when they receive a formal invitation directly 
from the health facilities and not verbally from the women. 
Although not statistically significant in this study, the suggestion 
that men be provided with health education has been reported in 
past studies, so as to address false beliefs, for example that the 
woman’s HIV status is a proxy of the man’s (17,18), considering 
that some men could have other sexual partners. Health 
education would also reduce the fear of undergoing a HIV test 
and promote other prevention measures like consistent use of 
condoms. While some of the participants suggested that couple 
counseling and testing be mandatory, this strategy has not been 
reported in other studies and would be difficult to implement, 
especially during instances when the man is not available at the 
time of the scheduled ANC visit. Making the ANC male friendly 
has been reported in past studies. Health workers’ lack of 
consideration and engagement with men who visit the ANC is a 
barrier to male involvement and the clinics need to have more 
male staff and have flexibility in timing of the visits (13,14,15). 
Women who are accompanied should also be given priority in 
terms of services provision to avoid long waiting times at the 
ANC. 
        This study considered the perception of the women 
concerning male partner HIV testing. While recall bias could 
have been a limitation, it was minimized by interviewing only 
women who had children ≤12 months of age. We conclude that 
male partner HIV testing at the ANC was low and formally 
inviting the men  to accompany their pregnant partners to the 
ANC using a card or a notification slip can be an effective 
strategy. We recommend that this strategy be adopted so as to 
improve the rate of male partner HIV testing at the ANC. We 
also recommend that health promotion activities that educate 
men on the importance of testing at the ANC be implemented 
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Abstract- Objective: The objective of this study was to assess 
Challenges inhibiting the flourishing of entrepreneurial 
competencies of MSEs in Jimma zone. 
         Methods: An enterprise based cross sectional study was 
done using both quantitative and qualitative methods in three 
purposively selected districts/towns of Jimma Zones namely 
Agaro, Limu Kossa, and Shebe Sombo. A total of 183 
entrepreneurs from both Micro and small enterprises were 
randomly sampled for quantitative and 16 FGDs and 9 Key 
informant interviews were conducted to describe and determine 
the outcome of interest. The data were analyzed using SPSS 20 
and qualitative data was managed by transcribing verbatim on 
daily basis.  
         Results: All of the respondents were aged 19 years and 
above with mean age of 26.8±4.2.  71% of them were male 
managers indicating gender inequality in business leadership of 
micro and small enterprises of the zone. Majority 124(67.8%) of 
them were from families having no business.  
         The qualitative data reveals that there is poor opportunity, 
relationship, strategy and commitment competencies among the 
leaders of MSEs. The logistic regression analysis reveals that 
many clusters of competencies were affected by factors like 
educational qualification, prior experiences, management and 
technical trainings, particularly, before the start of the business, 
sex, etc. Majority of the entrepreneurs also identified enterprise 
density, lack of access to appropriate technology, lack of access 
to finances, inappropriate location which is specially not 
controlled directly by themselves (since the place of work is 
selected and given to them by MSEDAs), inflation, unfavorable 
market condition and business environment and prior 
experiences as the major roadblocks inhibiting the flourish of 
their competencies. Regarding the level of supports extended by 
MSEDA practitioners, TVET & OCSSCO, majority, 107(58.5%) 
are very much satisfied with the licensing processes, 87(47.4%) 
with getting place of work, 115(62.9%) with auditing services, 
102(55.8%) with the technical training they were provided with 
 

I. BACKGROUND OF THE STUDY 
ntrepreneurship is very important for economic 
development. Bheemappa (2003) described entrepreneurship 

as the creative and innovative response to the environment, 
which can take place in variety of fields of social endeavor 
business, industry, agriculture, education, social work and it is 
potent limiting factors in economic development. Ganeshan 
(2001) stated that entrepreneurship is the capacity for innovation 
and caliber to introduce innovative techniques in the business 
operations. Thus, entrepreneurship is a purposeful behavioral 

adaptation launched for initiating, promoting and maintaining 
economic activities for the production and mobilization of 
monetary resources.  
        For the economic growth and technological changes of any 
country entrepreneur plays an important role social and economic 
development of the society is directly depends upon the 
development of the entrepreneur (Kaur & Bains, 2013) 
        The strategic role of the entrepreneur as an agent of 
economic transformation in society is visible in employment and 
wealth generation, stimulation of indigenous entrepreneurship or 
promotion of entrepreneurial culture. 
        Nowadays entrepreneurial development is considered as the 
best way to leave recession and if firms can provide the highest 
degree of value for their costumer, they will both enjoy their own 
competitive advantage, position themselves in the market, and 
also among their target customers (Hill and Hultman, 
2006)(Kolabi, Hossein, & Salamzadeh, 2011) 
        With rapid development of economics, entrepreneurs are 
being paid more and more attention too. The famous American 
economist J· A· Schumpeter has illustrated in the theory of 
Economic Development that, entrepreneurs manage production 
with all kinds of factors of production and change their way of 
combination, which make economics increase quickly. American 
economic historian Gilbert· C· Fite also believed that, the U.S. 
couldn’t have been the first in the world with enough natural 
resources but without organization and management of 
entrepreneurs. For those reasons, researchers have changed their 
study direction from an aspect of resources to an aspect of 
entrepreneur’s competence. They do relative research on 
entrepreneur’s competence mainly from three aspects: inscape of 
entrepreneur’s competence, managed action and the relationship 
between entrepreneur’s competence and enterprise performance 
(Yang Jun, 2005) (Wensong, 2011). 
        Competency as a term has been used in management 
literature for a long time now. However, its role and importance 
has been understood only in the recent decade. It is defined as the 
sum of experiences, knowledge, skills and attitude which we 
acquire during our life time for effective performance in a task or 
job. Competency is the concept of knowledge, skills and attitude 
of the person. The term competency has a number of definitions 
which depends on the specific task to be performed by 
individuals under different conditions. These definitions differ on 
different counts. Boyatzis (1982) conducted a study on 
approximately 2000 managers and he identified and assessed 
hundred potential competencies. He defined competency as: “A 
capacity that exists in a person that leads to behavior that meets 
the job demands within the parameters of organizational 
environment, and that, in turn brings about desired results”.  

E 
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        Spencer & Spencer (1993) define competency as an 
underlying characteristic of an individual that is casually related 
to criterion referenced effective and/or superior performance in a 
job or situation. This indicates that there are certain identifiable 
traits that constitute a person’s characteristics and level of 
performance in a job situation. Underlying characteristic means 
the competency is a fairly deep and enduring part of a person’s 
personality and can predict behavior in a wide variety of 
situations and job tasks. Casually-related means that a 
competency causes or predicts behavior and performance. 
Criterion-referenced means that the competency actually predicts 
who does something well or poorly, as measured on a specific 
criterion or standard.  
        It is commonly understood that competency is a 
combination of knowledge, skills abilities and other 
characteristics which are required for successful job 
performance.  
        Practically, Competency is a broad concept. It helps a 
person to perform better in practical form. It is the transformation 
of knowledge, skills and attitudes to performance for a particular 
task successfully. Competency is helpful in distinguishing the 
superior performers from other performers 
        Entrepreneurial competency is defined as the individual 
characteristics. Entrepreneur is a person who undertakes risk for 
gaining profit in the business venture.  
        According to Baum & Locke (2004) “Entrepreneurs must 
also be willing to experiment different strategies in the pursuit of 
profitable outcome because it is the entrepreneur’s energy, 
creativity & motivation that trigger the production of superior 
product & services”.  
        Therefore, entrepreneurship requires certain strategic skills 
for profitable functioning. Entrepreneurship Development 
Institute of India, Ahmadabad, identified certain factors which 
are required by entrepreneur to give the success to the business 
as well as to the economy of the country. These factors are 
initiative, see and act on opportunities, persistence, knowing, 
concern for high quality of work, commitment to work contract, 
persuasion, efficiency orientation, systematic planning, problem 
solving, self-confidence, assertiveness, use of influence 
strategies, monitoring and concern of employee welfare. 
Entrepreneurial competency thus becomes critical for an SME to 
become competitive in the globalized world.  
        Entrepreneurs play a very important role for business 
survival and its success. For the survival and success of the 
business entrepreneurs required skills and abilities. Bird (1995) 
“maintains that entrepreneurial competencies are defined as 
underlying characteristics possessed by a person which result in 
new ventures creation, survival, and /or growth.” Man, Lau& 
Chan (2002) refer to these competencies as the “total ability of 
the entrepreneur to perform this role successfully. Several studies 
have found positive relationship between existences of 
competencies and venture performance”.(Kaur &Bains, 2013)  
 

II. CHARACTERISTICS OF MICRO & SMALL ENTERPRISES 
        Definitions of micro and small scale enterprises and their 
constituent differ among several countries. But, according to the 
Federal Democratic Republic of Ethiopia, Micro & Small 
Enterprises Agency, 

        Micro Enterpriseis defined as an enterprise with  
numbers of its employees (including the owner or family) are not 
greater than 5 & total asset is ≤ 100,000 ETB for industrial sector 
and ≤ 50,000 ETB for service sector. In a similar manner, an 
enterprise with 6-30 employees & total asset 100,001—
1,500,000 ETB for industrial sector and 50, 0001—500,000 ETB 
for service sector is defined as “Small Enterprise”(FDRE, 
2013). 
 

III. THE ENTREPRENEUR 
        Entrepreneur is a highly respected person in the developed 
world. The word entrepreneurship conjures up visions of active, 
purposeful men and women accomplishing significant 
achievements. The entrepreneurs are important agents of change 
in every society, yet they present the most enigmatic characters 
in the drama of economic development, particularly in the less 
developed world. Although it is an entrepreneur's purposive 
activity that bridges the gap between plan and reality, the precise 
way that this agent of change acts is often unpredictable.  The 
entrepreneur also plays a mediating role between the larger 
society and his economic unit. Entrepreneurial action is likely to 
initiate changes for both the economic unit and its environment. 
Entrepreneur may be either an individual or a group; both are 
equally significant in the development of less developed 
countries. Entrepreneur generally belongs to a family, a kin 
group, a caste, a religious sect, a political party, and so on. These 
are certain determinants and constraints, which shape the nature 
of entrepreneurial activity. 
        Entrepreneurs identify and develop business and create 
opportunities for its success. Entrepreneurs are risk takers. They 
are people who recognize the strengths, weaknesses, 
opportunities and threats of their enterprise and build opportunity 
for its success.  
        Their decisions are based on better information and 
experience than that of an average observer. What others 
perceive as risky may not be as great a risk to those who bare 
more information and skills. (Colombo Plan Staff College 1998). 
        Entrepreneurs are free thinkers, who combine a large 
element of creativity and experience. They have knowledge of 
economic, social, psychological and demographic trends. They 
have experience and are comfortable with new technology and 
change. They are the agents of change who can effectively live 
with uncertainty and stimulate and implement lasting changes 
(Raj. 1998). 
        Entrepreneurs are the leaders of industrial development. 
They are necessary to create employment and to contribute to the 
economic growth. 
 

IV. ENTREPRENEURIAL COMPETENCY 
        A pertinent starting point in conceptualizing entrepreneurial 
competencies is to first define competence. (Inyang, 
2009).Competency as a term has been used in management 
literature for a long time now. However, its role and importance 
has been understood only in the recent decade.  
        It is defined as the sum of experiences, knowledge, skills 
and attitude which we acquire during our life time for effective 
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performance in a task or job. Competency is the concept of 
knowledge, skills and attitude of the person. The term 
competency has a number of definitions which depends on the 
specific task to be performed by individuals under different 
conditions. These definitions differ on different counts. Boyatzis 
(1982) conducted a study on approximately 2000 managers and 
he identified and assessed hundred potential competencies. He 
defined competency as: “A capacity that exists in a person that 
leads to behavior that meets the job demands within the 
parameters of organizational environment, and that, in turn 
brings about desired results” (Kaur &Bains, 2013) 
        Spencer & Spencer (1993) define competency as an 
underlying characteristic of an individual that is casually related 
to criterion referenced effective and/or superior performance in a 
job or situation. This indicates that there are certain identifiable 
traits that constitute a person’s characteristics and level of 
performance in a job situation.(Izquierdo, Deschoolmeester, 
Salazer, 2005) 
        Underlying characteristic means the competency is a fairly 
deep and enduring part of a person’s personality and can predict 
behavior in a wide variety of situations and job tasks. Casually-
related means that a competency causes or predicts behavior and 
performance. Criterion-referenced means that the competency 
actually predicts who does something well or poorly, as 
measured on a specific criterion or standard. It is commonly 

understood that competency is a combination of knowledge, 
skills abilities and other characteristics which are required for 
successful job performance. Practically, Competency is a broad 
concept. It helps a person to perform better in practical form. It is 
the transformation of Knowledge, skills and attitudes to 
performance for a particular task successfully. Competency is 
helpful in distinguishing the superior performers from other 
performers.(Kaur and Bains,2013) 
        Entrepreneurial competencies therefore, include those 
clusters of related knowledge, attitudes, and skills which an 
entrepreneur must acquire through managerial training and 
development to enable him produce outstanding performance, 
and maximize profit, while managing a business venture or an 
enterprise (Inyang, 2009). 
        Entrepreneurial competency is defined as the individual 
characteristics. Entrepreneur is a person who undertakes risk for 
gaining profit in the business venture.  
        According to Baum & Locke (2004) “Entrepreneurs must 
also be willing to experiment different strategies in the pursuit of 
profitable outcome because it is the entrepreneurs ‘energy, 
creativity & motivation that trigger the production of superior 
product & services”(Kaur and Bains, 2013). 
 
 

MSE’s Entrepreneurial Competencies: Conceptual Framework 
 
  
  
 
  
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Conceptual framework developed by the researcher from different literatures 
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V. RESULTS & DISCUSSIONS 
5.1Challenges of entrepreneurial Success 
        Launching a business is a substantial undertaking that 
requires a great deal of dedication, discipline and tenacity. Along 
the way to building a successful business, entrepreneurs will run 
headlong into many different obstacles, some of which appear to 
be insurmountable. In the face of such difficulties, 
discouragement and disillusionment common emotions 
(Zimmerer &Scarborough, 2013) 
5.2 Enterprise Density 
        Enterprise density is defined as the number of firms in a 
given population at a given time working on the same industry. 
Low enterprise density means there is room for expanding active 
enterprises and acts as disincentive to firms to exit (GEM, 2013). 
According to the result of this study, 140(76.5%) reported that 
enterprise density is the major challenge to the success of their 
businesses. The qualitative result also supports this idea. As one 
FGD participants from Limu Genet town said  
         “Biyya kanatti namni heddu hojii dhuma gos tokko hojjata, 
hojii biraa barbaadurra gabaadhuma xiqooo gosa tokko wal 
harkatti qirca’a, kanaanis inni duraan jalqabe gad dhiisee gabaa 
keessaa ba’a. Gabaa keessaa wal baasuuf malee guddate wal 
guddisuuf hin fiigu namni keenya.” Sirrii dha sirriidha sagalee 
jedhu garee keessaa hedduminaan dhaga’ama. 
        Meaning, in this country many individuals work on the 
same business. They prefer to share the existing small fraction of 
markets to creating other business. Due to this, those who start 
the business at the first place are forced to exit the market. No 
one needs to grow and let others grow but to let each other get in 
to bankruptcy. A collection of voices aired out saying, it is right, 
it is right… 
        The FGD participants were also asked to identify and rank 
the barriers, and ranked enterprise density and justified with the 
similar aforementioned reasons  
5.3 Inappropriate Location 
        According to Zimmerer & Scarborough (2013), much like 
choosing a form of ownership and selecting particular sources of 
financing, the location decision has far-reaching and often long 
lasting effects on a small company’s future. Entrepreneurs who 
choose their location wisely – with their customers’ preferences 
and their companies’ need in mind-can establish an important 
competitive advantage over rivals who choose their location 
haphazardly. 
        The table 4 below shows that 135(73.8%) respondents voted 
the inappropriate location of business is a barrier to their business 
to succeed. According to this result, the inappropriate location of 
business is the second major barrier next to enterprise density. 
The qualitative result also supports this quantitative result but 
lots were mentioned about the reasons. The FGD results indicate 
that it is not the entrepreneur in MSE who select the location, but 
the Micro and small enterprise development agency along with 
the land administration in our context. They were asked whether 
they know, to reflect on the criterion of MSEDA for selection of 
location and report that they don’t bother about the market 
access, quality of infrastructure, and traffic patterns. Once they 
identified the location is unoccupied, they simply build sheds and 
give them on rent basis  
5.4 Unfavorable Market conditions 

        Unfavorable market condition is also reported by the 
respondents as a barrier against their success goals. 133(72.7%) 
of the respondents vote ‘yes’ to the question ‘is unfavorable 
market condition a barrier to your business to succeed?’ 
indicating it as the third major barrier to entrepreneurial business 
to succeed. 
        Market fluctuation due to the high seasonal variation and 
the strong association of general market with the market of 
coffee were mentioned by the FGDs and Key Informant 
Interviews (KII) as the major reasons for unfavorable market 
conditions in the zone.  
5.6 Inaccessibility to finance & Competition 
        The availability of appropriate economic resources is 
important for business development. This enables SMEs to 
secure the necessary expertise and raw materials to put 
entrepreneurial ideas into practice, to be competitive, to survive 
during unfavorable conditions and to grow. The lack of capital 
and limited access to finance is a factor inhibiting 
entrepreneurship and influencing growth negatively, as it 
impedes the progress that comes from timeous application of 
resources (University of Pretoria, 2009) 
        125(73.8%) of respondents, reported that inaccessibility to 
finance is a barrier to their entrepreneurial competencies and 
thereby negatively affect their business performances. Moreover, 
similar number of respondents 125(73.8%) also reported fierce 
competencies are equally challenging their business. The 
qualitative result in this regard, interprets that the only reason 
that fierce competition is a barrier is due to lack of adequate 
capital. One FGD participant from Shebe Sombo said 
         “ Dur mootummaan caalbaasii irratti deeggarsa nuu goodha 
ture, erga inni hafee abbooti qabeenyaati wajjiin dorgomuun 
baa’yee nutti hammaataa jira, kun beekamaa dha maal jettuu ani 
inni qalloon kuniif Taaysan utuu dirreetti bane booksi waliin 
dorgomne, tokko caala hin hiixatu miti? Akkuma kana salphaatti 
gabaa keessaa nu ariyatu” Ah..Ah…gareen ni kolfe… 
        Meaning, before the government was used to support us in 
the time of bidding, but now after it stopped helping us in this 
matter, we are facing difficulties competing with rich merchants 
(traders). They are casting us out of the market. What do you say 
if I, the emaciated one enter the ring to compete with known 
heavy weight champion, Tayson? It is only expected of him to 
extend his one fist not more. Ah…ah…group laughing…..   
5.7 Business environment & Inflation 
        Inflation has an effect on entrepreneurship (University of 
Pretoria, 2009). Higher inflation means that value of wealth 
decreases, consumer tightens their belts and thus there are fewer 
opportunities for entrepreneurs. 
        On the other hand, positive features of the business 
environment of the country provide SMEs with opportunities, 
threats, information and access to role models. Too many shocks 
in the business environment, however push risks to unacceptable 
level. The challenge facing most governments is to provide a 
business environment that supports and promotes a vibrant 
entrepreneurial culture (University of Pretoria, 2009)  
        Similar proportion of respondents, 118(64.5%) voted that 
both business environment and inflation put a negative pressure 
on their business to succeed. The FGD analysis also reveals that 
inflation is letting customers away from the business. 
5.8 Higher taxation & higher interest rate 
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        One of the key factors inhibiting SME development is 
taxation (Robertson, 2003). If tax rate is high, they reduce the 
profit incentives drastically. The complexity of tax system 
further raises the cost of doing business, as many SME don’t 
have the capacity to administer tax returns and thus need to 
consult experts for a fee in order to meet these legal requirements 
(University of Pretoria, 2009) 
        116(63.4%) of respondents rate the higher taxation as the 
sixth challenge for their business to succeed. On the other hand, 

higher interest rate makes dealing with banks to get access to 
finance very difficult. In this regard a significant number of 
respondents, 110(60.1%) reported that their business is 
negatively affected by higher interest rate. The qualitative data 
indicates the interest rate of the micro finances are very high 
which discourage them to apply for the loans even if they are in 
badly needing it. 

 
Table 4: Identified barriers of entrepreneurial competencies & respondents’ response 

 

Is each of the following a barrier to your business to succeed? 

Barrier 
Response 
Yes No 

Enterprise density(1) 140(76.5%) 43(23.5%) 
Inflation(5) 118(64.5%) 65(35.5%) 
Higher Interest rate(7) 110(60.1%) 73(39.9) 
Higher tax(6) 116(63.4%) 67(36.6%) 
Business environment(5) 118(64.5%) 65(35.5%) 
Inaccessibility to finance(4) 125(68.3%) 58(31.7%) 
Unfavorable Market Condition(3) 133(72.7%) 50(27.3%) 
Fierce competition (4) 125(68.3%) 58(31.7%) 
Inappropriate location(2) 135(73.8) 48(26.2%) 

Source: Own Calculation from Collected Data set 
 
        Moreover, respondents were asked to write down some 
other barriers and indicates the following; 

 The project involving community participation makes 
us lag behind and consumes lots of our time 

 Many enterprises working similar works (this is similar 
to the enterprise density discussed above) 

 Frequent interruption of power 
 Cost of spring development is so low whereas the cost 

labor is high 
 Corruption in bidding process 
 Not being organized with members of same capacity on 

the works of environmental sanitation, 
5.9 Access to appropriate technology 
        Globalization, technological sophistication, access to 
technology and technology and technological discoveries have 
seen an increased numbers of businesses built on quality 
assurance, high- tech innovations and intellectual property 
(Nasser, et, al, 2003). SMEs need access to appropriate 
technology if they are to have competitive advantage (University 
of Pretoria, 2009)  
131(71.6%) of the respondents consider as the major road blocks 
inhibiting the flourish of entrepreneurial competencies thereby 
leading to many business shutdowns. 
5.10 Prior Experience 
        Entrepreneurial experience may be viewed as a significant 
contributor to entrepreneurial human capital, as it can translate 

into valuable knowledge developed through direct experience. 
This experience can build reputations that help to secure 
resources and assets that can be utilized in identifying and 
exploiting subsequent ventures. SMEs that start their businesses 
without any prior business ownership experience have to go 
through the costs of gaining entrepreneurial skills while 
implementing the idea (University of Pretoria, 2009) 
About half of the respondents, 162(88.5%) indicated that prior 
experience is significantly affecting their business to succeed. 
5.11 Entrepreneurial Supports 
        Out of the total respondents, 134(73.2%) reported that they 
have got training from their respective Woreda/district Technical 
& Vocational Educational Training (TVET) center/College 
during the last three years. Out of this, 48.6% got skill training, 
3.8% leadership training, 8.7% training on saving, 16.4% 
received all aforementioned trainings (skill, leadership and 
saving). 
        Regarding the supports of Micro and small enterprise 
development agency extended to entrepreneurs, respondents 
were asked to indicate their level of satisfaction to some selected 
entrepreneurial supports. Accordingly, majority, 107(58.5%) are 
very much satisfied with the licensing processes, 87(47.4%) with 
getting place of work, 115(62.9%) with auditing services, 
102(55.8%) with the technical training they were provided with 
(table 5) 
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Table 5: Extent of satisfaction on some selected entrepreneurial supports 
 

Indicate the extent of your satisfaction to the following supports 

Type of Support 
Extent of satisfaction 
Very poor poor Fair good very good 

Licensing processes 12(6.6%) 12(6.6%) 52(28.4%) 38(20.8%) 69(37.7%) 

Credit accessibility 28(15.3%) 40(21.9%) 44(24.0%) 33(18.0%) 38(20.8%) 

Place of work 13(7.1%) 35(19.1%) 48(26.2%) 39(21.3%) 48(26.2%) 

Auditing Service 7(3.8%) 21(11.5%) 40(21.9%) 42(23.0%) 73(39.9%) 

Technical training 11(6.0%) 27(14.8%) 43(23.5%) 34(18.6%) 68(37.2%) 
 

5.12 Logistic regression Analysis of some variables for 
Competencies 

        In order do the logistic regression analysis, we need to 
classify the original data set we have on competency to make it 
binary by stating for those <3=1, >3=2. To do this, each 
competency is re-organized under five different clusters of 
entrepreneurial competencies. These clusters of entrepreneurial 
competencies include the need for achievement, thinking and 
problem solving, personal maturity, Influence and directing and 
controlling. 
5.12.1 Directing & Controlling 
        The competencies grouped under this cluster include 
assertiveness, conceptual and organizing competencies. Here, the 
basic aim of our analysis is to describe the way in which 
directing and controlling competencies vary by business start-up 
experience and educational qualifications. For this cluster, we 
considered the extent of the association between the educational 

qualifications of the entrepreneurs and their directing & 
controlling competency is affected by the fact that those who 
have Secondary school have 3.3 times and Post- 
secondary/Diploma 4.76 times more likely to have directing 
&controlling competence as compared with those who can write 
& read only at 5% level of significance. 
        Moreover, the extent of the association between business 
start-up experience and directing & controlling competency is 
affected by the fact that the probability of having directing 
&controlling competency was 2.5 times more for those who have 
business start-up experience as compered with those who haven’t 
business start-up experience at 5% level of significance. 
        On the other hand, those who took technical training before 
engaging in business activities are 2.2 times more likely to have 
the directing and controlling competency as compared to those 
who didn’t take the training before business start-ups (table 6). 
 

 
Table 6: Current competencies of directing & controlling by business start-up experiences, educational qualifications and 

technical training before business start-up 
 

Directing & Controlling Competence 
 B S.E. Wald df Sig. Exp(B) 95% C.I.for EXP(B) 

Lower Upper 

St
ep

 1
a  

Business Start-up 
experience(Yes) 

.936 .337 7.715 1 .005 2.551 1.317 4.940 

Educational Qualification   10.628 4 .031    
Educational Qualification 
(Primary school) 

.355 .470 .571 1 .450 1.427 .568 3.585 

Educational Qualification 
(Secondary school) 

1.202 .486 6.120 1 .013 3.326 1.284 8.619 

Educational Qualification 
(Post- secondary/Diploma) 

1.561 .607 6.612 1 .010 4.762 1.449 15.645 

Educational Qualification 
(Bachelor’s degree) 

.789 .799 .976 1 .323 2.202 .460 10.539 

Technical training befor 
business(1First) 

.790 .324 5.924 1 .015 2.203 1.166 4.160 

Constant -1.438 .453 10.060 1 .002 .237   
a. Variable(s) entered on step 1: Business start-ups, educational qualifications, technical training before business 

 
5.12.2 Thinking & Problem Solving 
        This cluster of entrepreneurial competency deals with the 
ability of identifying and using logical, step-by- step plans and 
identifying and applying new and potentially unique ideas to 
reach the goals. According to the logistic regression analysis of 

this competency, the extent of the association between the 
technical training before business engagement and thinking and 
problem solving competence is affected by the fact that those 
who took technical training before starting business were more 
likely to have 2.2 times more than those who didn’t take the 
training. In addition, the odds of having this competency was 1.3 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      143 
ISSN 2250-3153   

www.ijsrp.org 

times more for those who have business start-ups experiences as 
compare to those who don’t have business start-up expereicnes 

(table 7). 
 

 
Table 7: Current competencies of thinking & problem solving by business start-up experiences, and technical training before 

business start-up 
 

Thinking & problem solving 
 B S.E. Wald df Sig. Exp(B) 95% C.I.for 

EXP(B) 
Lower Upper 

St
ep

 1
a  

Technical training(Yes) .792 .314 6.363 1 .012 2.207 1.193 4.083 
Business start-up 
experience(Yes) 

.232 .312 .554 1 .457 1.261 .684 2.325 

Constant -.925 .265 12.217 1 .000 .396   
a. Variable(s) entered on step 1: P1q11.2, P1q13. 

Source: Own Calculation from Collected Data set 
 
5.13 Need for Achievement 
        The need for achievement cluster of competency include 
such important competencies like initiatives, seing and acting on 
opportunities, information seeking, concern for high quality, 
commitment to work, efficiency orientation and persistence. 
        The basic aim of our analysis here is to describe the way in 
which the need for achievement vary by management training 
before the business, business start-up experience and age group. 
From this analysis, we have come to know that the degree of 
association between management training and need for 
achievement is affected by the reality that those who took 
management training before starting up the business have the 

probability of having this cluster of competency (need for 
achievement) 2.6 times more than those who didn’t take the 
training. Moreover, those who have business start-up experience 
were 1.4 times more probalilty of having this cluster of 
competency than those who don’t have. More importantly, the 
extent of the association between between the need for 
achievement and age group is affected by the fact that those 
entrepreneurs falling under the category of young youths (19-24) 
have the likelihood of possessing the need for achievement 
1.6times more than those whose age lies between 25-35 
years(table 8) 
 

 
Table 8: Current need for achievement competence by business start-up experiences, management training before business 

and age group 
 

Variables in the Equation 
 B S.E. Wald df Sig. Exp(B) 95% C.I.for EXP(B) 

Lower Upper 

St
ep

 1
a  

Management Training before 
business(Yes) 

.951 .313 9.222 1 .002 2.588 1.401 4.782 

Business strat –up 
expereince(Yes) 

.337 .314 1.149 1 .284 1.401 .757 2.593 

AgeGroup(Young youth, 19-
24) 

.495 .336 2.171 1 .141 1.640 .849 3.168 

Constant -
1.147 

.303 14.351 1 .000 .318   

a. Variable(s) entered on step 1: P1q11.1, P1q13, AgeGroup. 
Source: own calculation from collected data set 
 

VI. CONCLUSIONS 
        Moreover, many entrepreneurial competencies are strongly 
associated with the average time spent by entrepreneurs on 
business in a week. 
        From the quantitative result, we have come to know that 
opportunity competency of the leaders were affected by such 
factors as sex, start-up experience, training, and education. 
        Grouping the data set for each entrepreneurial competence 
in to clusters of competency, the regression analysis result 
indicates that directing and controlling competence is very much 

affected by such factors like business start-up experience, 
educational qualification and the technical trainings the 
entrepreneurs took befor engaging in the business they are 
currently working. Thinking and problem solving competence is 
also affected by business start-up experiences of the 
entrepreneurs and technical trainings taken before start-up of the 
business they are currently working on. Moreover, the need for 
achievement is very much influenced by management training 
taken before the business, business start-up experiences and more 
importantly age groups; young youths are more likely to have 
strong need for achievement more than older youths. 
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        The qualitative data reveals however, there is poor 
opportunity competency, relationship competency, poor strategic 
competency, poor persistence and poor quality concern among 
entrepreneurs of the micro and small enterprises of the Jimma 
zone. 
        Entrepreneurial competencies of the micro enterprises are 
being affected by different factors such as enterprise density, 
inappropriate locations of businesses, unfavorable market 
conditions, inaccessibility to finance, fierce competition, harsh 
business environment, inflation, taxation and interest rate, access 
to appropriate technology and prior entrepreneurial experiences. 
Regarding the entrepreneurial supports, almost all of the 
respondents were more than averagely satisfied with the supports 
being extended by the micro and small enterprises development 
agency practitioners with special reference to licensing 
processes, auditing services, provision of work area which is 
mostly criticized by many entrepreneurs due to the nature of its 
being inappropriate location for the market which is manifested 
by low traffic pattern, poor infrastructure, poor customer flow 
etc. 
        Frequent electrical power interruption, corruption in bidding 
and mismatch of market cost for some project and the current 
labor cost is the other factors serving as a roadblocks for the 
flourish of entrepreneurial business success  
        The technical and vocational training center of the district is 
trying its best to address the training needs of the entrepreneurs 
but still significant number of them reported that lack of training 
as a barrier to their business to succeed as supported by the 
qualitative discussions with selected entrepreneurs. 
        Most of the entrepreneurs in the focus group discussion 
(FGD) indicated their urgent need to business advisory services 
which is not available in their districts to alleviate the ambiguity 
that they face in the market  
        Most of the entrepreneurs in the micro and small enterprises 
are not well familiar with the detailed plan preparation, strategic 
management which is indicated mostly by lack of written plan 
and strategy. Most of them even don’t have their vision and 
mission statement in written 
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Abstract- This paper examines the training needs of extension 
agents in Iraq agriculture, specifically, the practice of different 
extension approaches, activities, methods and principal problems 
of extension agents in their fieldwork. Training in any form is 
intrinsic to organizational effectiveness and efficiency training. 
The type of training given to an individual who is gainfully 
employed but requires certain knowledge and skills to improve 
his efficiency. The purposes of this paper are 1) investigating the 
training needs for extension agents to perform their work 
effectively, 2) suggesting the suitable extension method for the 
present agricultural extension service in Iraq, and 3) identifying 
the primary functions and major problems of extension agents in 
Iraq 4) identifying the training needs in these study according to 
the areas of studies. In-service training of the Extension Agents 
is the call of the time. Training needs were assessed using the 
Borich Needs Assessment Model, This Model is designed around 
the skills individuals and groups need to be effective in the future 
and are used for making human resources decisions. Through 
trained Agricultural Extension Agents new agricultural 
technology can easily and favorably be transferred to clientele. 
According to the centralized administration, the extension 
workers have being practicing mostly the training and visit 
system in a top-down Iraq. Due to the non-involvement of local 
people in the extension program planning, implementation, and 
decision-making process, the extension service developed 
inefficiently. Therefore, the extension workers, researchers, and 
local farmers should cooperate in the extension work, especially 
in the planning, implementation, and evaluation of the extension 
program to develop the extension service in Iraq Agriculture. The 
local farmers should be involved in the decision-making process 
because they are really facing the problems in their field. All 
extension workers and subject matter specialists are now 
interested in implementing PEA in the future in the agricultural 
extension service. 
 
Index Terms- Training Needs, Agricultural Extension Officers, 
Iraq. 
 

I. INTRODUCTION 
he success of agricultural extension and its role in 
agricultural development doesn't stop its ability to transfer 

know-how to farmers, but also on its capacity to create active and 
positive interactions between agriculture and the other officials 
involved in the process of agricultural development in order to 
understand and learn from practice and help them identify and 
clarify where the needs and experience (Saleh, et, at. 2015). The 
training of agricultural extension workers is an integral part of 
the overall agricultural production process. It is the duty of 

agricultural extension agents to reach farmers scattered around 
the country with useful and practical information for increased 
agricultural production. Training in any form is intrinsic to 
organizational effectiveness and efficiency. (B, O. Ovwigho, 
2011) identified two major types of training programs - on the 
job training and pre- employment training. The agricultural 
sector contributes significantly to the building of the national 
economy; as it provides food and jobs for the population, live it 
as almost 45% of the rural population in Iraq, and employs nearly 
20 % of the workforce (Ibrahim, 2009).  
        Agricultural production in Iraq played a significant role, in 
achieving food security by implementing an oil-for-food 
agricultural sector, become further now provide sufficient 
quantities of food, to the population of Iraq and supports 
displaying food generally, especially for food supplies to 
importing too much, and must be sure that the weight of food 
supplies and other support systems play, an important role in the 
lives of the poor and food-insecure populations (Shehu, Patrick 
& David, 2013).  
        Identifying training needs, the diagnostic phase of the 
training process, as the doctor could not prescribe treatment 
before examining the patient and identify the type of disease, it is 
difficult to identify persons covered by training, training 
objectives, and program content, and the method can give him 
training and objective assessment of the training activity without 
precise and objective training needs. (Omoregbee, 2009). 
        Agricultural extension plays an important role in rural 
development; the success of agricultural extension work depends 
on competency (knowledge & skills) of the extension agent, who 
is the critical element in all extension activities. Extension agents 
should possess professional competencies in many areas, which 
provide the critical skills and knowledge for them to be able to 
perform the work assigned to them. As a result of the continuous 
change in the knowledge and skills, extension agents need to 
keep up with this change through training. 
 

II. AGRICULTURE EXTENSION IN IRAQ 
        Agricultural Extension saw a definite change after change in 
Iraq 2003, when USA occupation of Iraq, after the restructuring 
of the Ministry of agriculture eliminated many circles in Iraqi 
institutions and some other services, agricultural extension, and 
change add and transferred the workers to and from the 
extension. Large sums have been spent to increase agricultural 
production by agricultural extension, and the construction of a 
vast number of outreach centers and farms throughout the 
governorates of Iraq2003. Agricultural extension had a crucial 
role in identifying the problems facing farmers and transferred to 
scientific research to study, also find appropriate solutions, 

T 
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recommendations, and solutions to the problems. The seeking 
guidance in a simplified, and extended the role of agricultural 
extension to extension service includes all aspects of agricultural 
production, as well as all matters relating to rural life, targeting 
rural women farmers, and young people (Saleh, 2011). 
 

III. LITERATURE REVIEW 
3.1. Training Needs of Agricultural Extension Agents 
        The Extension Agents agreed that they needed training in 8 
areas of their job descriptions. These were script writing 
(M=3.17), audience analysis (M= 2.90), statistical analysis of 
field data (M=2.98), teaching/ communication skills (M=2.63), 
Participatory Rural Appraisal (M=3.10), techniques for GMO 
foods production ((M=2.60), computer appreciation/skills 
(M=3.04) and use of multi-media projectors (M=3.27). However, 
the Block Extension Supervisors excluded statistical analysis of 
field data. Thus the valid training needs were 7. The training 
needs agreed by both Extension Agents and Block Extension 
Supervisors should be addressed before any other needs. 
(B.O.Ovwigho, 2011). Indicated overwhelmingly (90%) that they 
would be willing to participate in in-service education via 
distance education, yet few coordinators (22%) are currently 
using distance formats for delivery. Incentives are needed for 
coordinators to use a wider variety of methods. Training for 
coordinators and startup funds could be used as incentives to 
support creative and futuristic delivery of in-services, (Nikki L. 
Conklin,  Laryssa L. Hook,  Beverly J. Kelbaugh, Ruben D. 
Nieto), (2015). 
        The most important findings of study are: 1- The animal 
production field came at the first rank followed by bee keeping 
and lastly the plant production field for male farmers while 
female farmers rank the plant production as the highest priority 
field for training followed by bee keeping and animal production 
is the third priority while food processing became the last priority 
for training. 2- With respect to training needs in plant production 
field, the training in vegetables production was the priority of 
female farmers followed by field crops then fruit trees. While for 
male farmers the fruit trees ranked firstly followed by vegetables 
and the field crops were in the last priority. 3- Regarding the 
priorities of training in animal production field, the poultry came 
first followed by cattle then the sheep for male farmers. While 
female farmers have priorities were, sheep is the first priority 
followed by poultry and the cattle came as last priority for them.( 
A.N.H. Al – Shadiadeh,2007). 
        Induct study (Mohammad Chizari, et, at, 2006). The years 
of residence in rural areas, educational level, and active 
participation in training courses influenced the level of training 
needed. Training needs were different for native as compared to 
non-native extension workers and there was a negative 
correlation between the length of work tenure and need for 
training regarding sustainability. According to study (Dinesh 
Singh Yadav,et, at.  2013)The results revealed that the majority 
of extension workers reported medium to high training needs in 
seven specific areas: biodynamic farming, homa farming, bio-
rational pest management techniques, biological methods of pest 
control, bio-fertilizer technology, record keeping certification 
standards, and grading/packing and marketing of organic 
produce. The majority of extension workers reported low or no 

training needs in the areas of composting, vermicomposting, 
green manuring/green leaf manuring, and crop rotations. There 
was no significant relationship between age, educational 
qualifications, or service experience with identified training 
needs. Findings from a study by Christine, Tarquini, Totura, and 
Christa (2015) show that free recall questions may provide a less 
inflated measure of accessible knowledge learned from school-
based suicide prevention curricula. Evaluators and programmatic 
partners should be cognizant of this methodological issue and 
consider using a mix of assessment methodologies to determine 
students’ actual levels of knowledge after participation in 
gatekeeper training. Although gatekeeper training is effective at 
increasing knowledge, some question the effectiveness of these 
programs due to high pre-training knowledge levels. 
        The top five competencies in need by Agricultural 
Extension Agents included agricultural waste management 
(MWDS = 8.40); participatory technology development (MWDS 
= 7.02); water conservation (MWDS = 6.73); integrated crop 
management (MWDS = 6.50); and soil erosion (MWDS = 5.82). 
The human resource development programs should study how 
the top in-service areas can be addressed in training workshops. 
(Amirhossein and Zarafshani, 2008). Inducted the study of 
(Saleh, 2015) the highest percentage was (94.6%) and (87) for 
workers who have studied courses in agricultural extension, and 
the lowest was (5.4%), and (5) of the workers who did not study 
courses in agricultural extension of the total workers, this 
indicates that the majority of extensions is considered courses in 
agricultural extension. 
        The findings of study (Halilu Emmanuel, 2012),  shows that 
there is training needs for extension workers in ADP of Gombe 
State, there are problems associated with extension service 
delivery. Based on these findings it is recommended that 
extension workers should be encourage attending seminars, 
conferences, and additional courses in higher institution.  Most of 
them had favorable attitude towards their profession and majority 
of them were satisfied with their jobs. Senior officer and 
progressive farmers were most frequently used source of 
information. The VLEWs identified 61 training need items from 
8 disciplines of which 34 were most important, 26 were 
important and 1 item was adjusted not important. (Hemanga 
Kumar Kalita, 2014). 
        Results study (Mithal A. Salman, et, at,. 2012), showed that 
the training needs for extension agents in the preparation of work 
extension was immense, Also priorities of training needs for 
extension agents were at the center of "knowledge of the 
different type of plan extension work compared with the time," 
as it was ranked first in terms of the need for training of the 
respondents, while the other axis " knowledge of work extension 
plan preparation " ranked last in terms of respondents needs. The 
professionals mostly preferred to participate in in-service training 
courses to develop their competences including situational 
analysis, reflective practice, project management, professional 
practice and systematic inquiry, respectively. Therefore, these 
courses can ensure their continuous professional development, 
(Mohammd, et, at, 2011). 
        According to (Aamel F. Al-Abassi, et, at,. 2009), it was 
found a need for training the extension workers in all extension 
aspects and there are different priorities in the needs of the two 
Governorate. It was also found that there were no significant 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      148 
ISSN 2250-3153   

www.ijsrp.org 

differences in the training needs according to: age, race, gender, 
academic level, specialization, position in extension, years of 
employment, years of extension employment, place of job, and 
previous training. Majority (81%) of the extension agents 
reported lack of teaching equipments/facilities, poor linkages 
between research and extension organizations (15%) and (3%) 
each reported mobility/funds and dispersion among the farmers 
were the major obstacles hampering extension agents in 
developing educational program. The main difficulties identified 
by extension agents regarding technical services providing to 
farmers were lack of resources (29%), poor knowledge (24%) 
regarding improved agricultural technologies, illiteracy (16%) 
among the farmers and communication problems (11%), 
(Arshad, et, at, 2010).  
        Findings revealed that the mean age of the respondents was 
41.7 years. More than half (55.3%) of them holders of National 
Diploma (ND) and about seventy two percent of the respondents 
had been working in extension service for 6 and 7 years. The 
tasks performed by the extension staff ranged from advising 
farmers on improving methods of farming to new task on health 
issues such as campaign on HIV/AIDS. The study identified 
strong training needs for Edo State extension agents on 
communication skills (X= 4.60), planning demonstration 
(X=4.60), evaluation of trials (X= 4.57) and farmers training 
(X=4.56). The correlation analysis showed that education had 
significant relationship many areas of the respondents’ training 
needs: farmer identification (r= -0.190, p ≤ 0.05), nutrition and 
food utilization (r = 0.339, p ≤ 0.05), communication skills (r = 
0.190, p ≤ 0.05), planning demonstration (r = 0.190, p ≤ 0.05), 
recording and reporting (r = 0.260, p ≤ 0.05), evaluation of trials 
(r = 0.190, p ≤ 0.05 ), and rodents and pest control (r = 0.236, p ≤ 
0.05 ).( Omoregbee, F.E. and Ajayi, M.T.2009). 
 
3.2. Training needs of skills, knowledge related with Plant 
sciences 
        According (K. P. S. Rathore, G. S. Bangarva and Arvind 
Kumar Jhajharia, 2014), reveal that opuim growers required 
more training needs in some of crucial training area viz; Plant 
protection measures”, “Method of lancing”, “New techniques for 
latex collection”, “Opium storage”, “Quantity and method of 
manure and fertilizer application” and “Time of lancing”. The 
“Processing”, “Weed control management” and “Post-harvest 
technology” were least needed training areas of opium growers 
about improved opium production technology. According to 
(Mohammed, et, at, 2012). Web diagram shows that AEOs 
urgently need in-service training to enhance their knowledge 
regarding horticulture. The horticulture is chosen keeping in 
view its economic and nutritional value and acute shortage of 
fruits. Moreover, the secondary data also support this fact (as 
indicated by statistics that per hectare availability is less than 
144kgs. The problem is further complicated due to ever 
increasing population growth in the country. It is further 
recommended that effective measures should be initiated in order 
to lessen the communication gap between the possessed and the 
required level of technical competencies. 
        Agriculture Extension Officers in Khyber Pakhtunkhwa 
should be trained in the horticultural related activities as the 
demand for fruits, vegetables and flowers are increasing and 
there is an increasing pressure on horticulturist to produce more 

fruits, vegetable and flowers with the changing lifestyle and 
eating habits. (Khan et al., 2012). According (Manish Bajpai1, et, 
at,. 2007),  the findings of the study indicate that the major areas 
of training needs of the rice growers were plant protection 
measures, seed treatment, fertilizer management and improved 
varieties of seeds. The study of (Hari Singh and Jeewan Ram Jat, 
2014) suggest that Farmers may be trained regarding improved 
technologies of sesame crop through farmers training, field 
demonstration and exposer visits etc. and availability of inputs at 
reasonable cost at village level be ensured. Village level 
institutions may be strengthening more to boost up the 
production of sesame in arid areas of Rajasthan. 
        The important training need areas identified in order of 
importance are Soil Science, Entomology, Agronomy, Plant 
Pathology, Nematology and Horticulture. Correlation analysis 
has shown that age, service length, job performance and training 
exposure had a negative and significant correlation with training 
needs. Thus, variables like age, service length, job performance 
and training exposure could be considered while conducting 
training as these variables had significant correlation with the 
training needs of the respondents. (G. Nongtdu, et, at, 2012). 
Regarding assessment of technical competencies (agronomic 
practices) needed by agricultural officers in the Punjab out of 14 
training needs of AOs the top three (most important) were: (1) 
the ability to describe the agronomic practices of minor crops 
(DV=0.68) (2) the ability to advise about the plant protection of 
minor crops (mean=0.62); and (3) the ability to guide farmers 
about the seed rate of minor crops (DV=0.56). The training needs 
with lowest importance levels included: (1) the ability to guide 
farmers about the seed rate of major crops (DV=0.21); (2) the 
ability to advice about the fertilizer requirement of major crops 
(DV=0.36); and (3) the ability to guide about the irrigation 
requirement of major crops (mean=0.45). (Khan et al., 2007). 
The results of (T. M. Madkour, et, at, 2009),  showed that 
training needs of the vast majority (approximately 84%) of the 
respondents in this field were moderate and high. -Results of 
multi-correlation coefficient showed that the independent 
variables collectively responsible for explanation 32% of the 
variation in the training needs of the agricultural Extensionists 
respondents, in some of technologies of organic farming The 
most important reasons not to apply the technologies of organic  
farming in Kafrelsheikh governorate cold be ranked from top to 
down as follows: Fragmentation of farm land tenure (60 %.), 
Lack of awareness of the farmers with these technologies (53%), 
Lack of extension activities in this area to educate farmers 
(40%), High cost of organic farming (30%), Nonexistence the 
inputs of organic farming (approximately28%), Difficulty of 
marketing of organic products (20%). 
 
3.3. Training needs of skills, knowledge related with 
smallholders, animals  
        According to (A. D. Bekele and G. B. Pillai, 2011), about 
50 to 75% of the training was perceived to be more practical as 
vital part in the training program. As per the model analysis 
output, indebtedness and economic motivation positively 
influenced the perception of members’ training need; whereas, 
knowledge and training undergone in dairy marketing was found 
to negatively influence training needs at 1% level of significance. 
Irregular supply of milk, long fasting days, lack of transport 
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facilities, absence of training, lack of credit access from the dairy 
coops(co-operatives) were found to be the basic constraints in 
dairy marketing among members. The findings suggest that co-
operative policy makers and practitioners should stress in the 
adoption of participatory co-operative training approach and it 
should be implemented to increase the motivation, sense of 
ownership and shared responsibility among all co-operative 
stakeholders. 
        There have been some studies that have attempted to 
identify training needs for fish farmers to examine (Kumaran and 
Ponnusamy, 2001) where noted that more training was needed 
areas of diseases and their causes, pond construction and 
management, selection of fingerlings and custody, nutrition. 
Either (Adekoya, 2005) it was found that the areas of need for 
training is the fish feed, fish hatchery, fish diseases, pond 
construction and maintenance, site selection of ponds, pond 
water management.  Either (Ogunlade, 2007) it has been found 
that most need for training farmers is water management, dealing 
with fingerlings, controlling the jungle, fish diseases, fish 
feeding. In Iraq it was found (Salman, 2011) most areas need 
training divisions fish followed by fish feeding, water used for 
rearing fish and then create fish ponds. The study (Bassim H. 
Kshash,2012), found that the respondents have a medium need 
for training , the field of fish diseases and their causes were most 
in need of training , there's a positive relation between the level 
of training needs and ponds area , and negative with years of 
Experience ,training courses and net Profit 
        With regard to extension officers in animal husbandry 
department first, training which includes farming and breeding 
management as well as content delivery is critically needed to 
enable Agricultural Extension Officers to become better and 
more relevant in performing their duties (Azizah, 2011). The 
results of study (Vishal Raina, et, at,. 2014), revealed that a 
majority of farmers needed a medium to high level of training in 
areas like seed treatment, optimum dose of fertilizer, 
identification of insects/disease & their control measures, 
identification of weeds storage, proper use of rain water and 
marketing of storage. 
        The study revealed that majority of the respondents need 
trainings on water quality management (80%). Only 16 and 10% 
respondents expressed training need on fish seed handling and 
transportation, and fish nutrition and feeding, respectively. 
Negatively significant correlations were observed between 
interest and attitude towards fish farming age and education. 
Individual independent characteristic and training needs of the 
farmers had negative correlations with education (X2) (p<0.01) 
and attitude (X13) (p<0.05). Positively significant correlation 
between possession of pond (X5) and age (X1) (p<0.01), income 
(X4) and age (X1) (p<0.01), economic motivation (X7) and age 
(X1) (p<0.01), decision-making ability (X8) and age (X1) 
(p<0.05), attitude (X13) and education (X2) (p<0.05), income 
(X4) and main occupation (X3)(p<0.05). The study concluded 
that before assessing the training needs, the fish growers of the 
district should be made aware of the latest technologies in 
aquaculture.( Uttam, et, at,. 2013). 
 
3.4. Training needs of skills, knowledge related with 
agricultural equipment 

        According the study of (Al-Ghamdi and Shanafey,. 2008). 
The existence of a large proportion of workers in the field of 
gardening did not receive training in pest and diseases and 
machines, the training of skills needed in the fight against insects 
and diseases and machines rise for both engineers. For engineers 
and agricultural technicians with the arithmetic mean of the 
average degree of 3.86 for engineers and technicians to 3.83.,  
the existence of significant differences between some personal 
qualities for Community research and training needs in specific 
skills to fight against insects and diseases and machines. 
 
3.5. Training needs of skills, knowledge related with 
Marketing Agricultural 
        Findings from the study(Ogunleye, K.Y, et, at, 2010),  
revealed 56.2% of the respondents were within the age range of 
31 and 50 years, majority (82.9%) were married and (65.7%) had 
primary education. Majority (70.5%) had farming as their 
primary occupation with 77.1% having farming experience not 
less than 11 years. A large percent financed their cassava 
business from their personal savings. Also, substantial 
respondents (85.7%) source marketing information from traders. 
Chi-square analysis revealed that, there was a significant 
relationship between sex (2=11.667; <0.05), Marital status 
(2=260.571; <0.05), education (250.057; <0.05), primary 
occupation, (2=17.610, <0.05), farming experience (2 =71.457; 
<0.05) and marketing extension needs of cassava farmers. 
However, Age (2 =39.33; >0.05), religion (2 =2.752; >0.05) and 
cassava association membership (2= 3.438, >0.05) were not 
significant. Therefore, agricultural marketing techniques should 
be incorporated into agricultural extension delivery packages to 
ensure continuous farming practices and adoption of innovations. 
        Training programs have to meet the espoused high training 
needs found in the training needs assessment. The data show that 
the standard training resulted in more motivation, perceived 
value of the training and knowledge after the training session 
than virtual training. But with regard to the learning transfer 
measured by the behavior in a real and complex situation, the 
virtual training was as good as the standard training. Both 
outperformed the control group. (Johanna Bertram et, at, 2014).  
 

IV. TRAINING AND TRAINING NEEDS 
        Training is the process of acquiring specific skills to 
perform a job better (Jucious, 1963). It helps people to become 
qualified and proficient in doing some jobs (Dahama, 1979). 
Usually an organization facilitates the employees' learning 
through training so that their modified behaviour contributes to 
the attainment of the organization's goals and objectives. Van 
Dersal (1962) defined training as the process of teaching, 
informing, or educating people so that (1) they may become as 
well qualified as possible to do their job, and (2) they become 
qualified to perform in positions of greater difficulty and 
responsibility. Training is the process of acquiring specific skills 
to perform a job better. It involves the processes of teaching, 
informing and educating people (Johanna, et, at, 2014).  As 
training is an essential part of the extension and is any efforts by 
the Organization to help workers to adapt, directs, and training to 
acquire the skills and information, trends and to all employees of 
different levels of career guidance and scientific expertise, 
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(Keshta, 2010). A training need is a shortage of skills or abilities, 
which could be reduced or eliminated by means of education and 
development. Training requirements hinder employees in the 
fulfillment of their job responsibilities or prevent an organization 
from achieving its objectives. They may be caused by a lack of 
skills, knowledge or understanding, or arise from a change in the 
workplace (Sharif, 2006).  Training needs identification is the 
first and most important tasks of the steps and processes that 
must be performed before the beginning of training work (Tres, 
1991). The definition that differentiates a clear differentiation 
between the competencies and identify training needs, not every 
decrease in performance can be shot training. The weakness or 
absence of training agricultural extension workers after 
employment in planning, instructional program is an influence on 
the success of the extension work, in General, (khazraji, 2011). 
Training needs for extension personnel can be defined in terms of 
gap between job requirement and job performance (Mishra, 
1990). Training needs is defined as a need to improve or develop 
and efficiency to get knowledge, skills, and competency or new 
information for the job performance to can suitable in your job 
effectiveness and efficiency from the training courses. 
 

V. CONCLUSIONS 
        In conclusion, the above studies clearly show that there is a 
need for training in multiple areas in the agricultural sector.  In 
order to have a training program that meets all aspirations to 
promote the agricultural sector, there must be a training program 
with the training needs identified to avoid loss of time, effort, 
and money without achieving training objectives and thus low of 
agricultural productivity. Extension officer needs to guide the 
farmers to acquire new problem-solving techniques and 
knowledge. So training needs play a very important role in the 
lives of agricultural personnel as well as farmers. Thus, 
necessary steps should be taken to identify the unfelt needs of the 
demonstrators and strengthen their knowledge, skills and 
attitudes required for performing their job efficiently.  The 
approach used it will help county staff, specialists, and staff 
development personnel in targeting the critical needs of training 
relative to subject matter topics, professional development, and 
technology. Such a proactive approach to in-service training will 
enhance the abilities of county staff to do their job and keep them 
up-to-date. As the training needs of extension personnel changed 
over time, training needs assessment should also be done on a 
regular basis and the important areas in which the extension 
personnel needs training should be considered while planning 
training for the extension personnel. All studies mentioned 
reference to the task of training needs in each area of study so 
important make pre-service and in-service teachers to develop 
skills and abilities of workers in agricultural extension important 
program mode meets the requirements and aspirations of the 
Organization to provide the best services and thus develop the 
agricultural sector.  
 

VI. RECOMMENDATION 
        Based on the findings of the study, the following points are 
suggested and recommended for the development of better 
agricultural extension strategies. 

1. A new extension approach should be set up based on a 
participatory concept by cooperation of government 
agencies and local people. All the extension methods 
and activities should be implemented with the new 
approach as soon as possible. 

2.  To boost up successful implementation of extension 
activities, there is an urgent need to set up the citizen 
participation in the extension programmes planning, 
implementation, evaluation, and decision-making 
processes in a bottom-up. 

3.  Local farmers, related government agencies, Non-
Government Organizations (NGOs) and the Agriculture 
Service (MAS) should be equally and actively involved 
in these most important processes. This will bring more 
detailed information and will result more realistic and 
transparent extension working plans for every district. 

4. The best way to overcome the constraints, which were 
investigated in this study, might be the implementation 
of a new Participatory Extension Approach (PEA) 
instead of practicing the existing extension approaches 
in Agriculture. Government extension agencies, 
especially the Agricultural Extension Department 
(AED), should start to implement the new PEA in its 
own extension programmes. 

5.  It is very important to introduce the new courses 
concerning PEA to the curricula of Agricultural 
University and State Agricultural Institutes. Once again 
PEA training for the agricultural extension workers 
should be introduce at the in-service training centers and 
respective departments of the Ministry of Agriculture 
and Irrigation. 

6. Also there is a need for ongoing studies to find out 
training needs in any area of any glitch will affect 
negatively the performance of agricultural workers 
should be efficiency, skills, knowledge and information 
that makes the employee unable to perform the 
appropriate career. 

7. And through these studies noted a lack of studies in the 
areas of livestock that have multiple areas of skills and 
knowledge and information important, to perform well 
and should conduct studies in this area, important for 
efficient productivity of the aspirations and wishes of 
the farmers and Governments generally, to meet the 
shortfall in livestock products. 
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Abstract- Nationalist and Marxist historiography in India have 

tended to assume that the British colonial politics of land tenure, 

taxation and commercialisation which led the conditions for the 

formation the princely states in Indian Sub-continent. According 

to the available literature, there were about 565 princely states in 

Colonial India and their administration was run by the British 

through their appointed agents. Among these princely states, 

Kashmir, Hyderabad and Junagarh were the important Princely 

states. At the time of partition and independence all these states 

were given the choice either to accede to India or to Pakistan or 

to remain independent. The foundation of Kashmir as a modern 

state was laid by the treaty of Amritsar, signed on 16
th

 March 

1846, between Maharaja Gulab Singh and the British, by which 

Gulab Singh had to pay seventy Five lakh rupees to the British. 

Up to 1947 the administration was run by the Dogra descendants 

on the lines of the British and finally Kashmir was acceded to 

India by signing the Instrument of Accession on 16th October, 

1947. The main aim of the paper is to analyse the steps that were 

taken by the Dogra Maharajas in order to extend their territorial 

control and also the paper will also focus on Dogra state craft. 

 

Index Terms- Dogra, Kashmir, Instrument of Accession, Treaty 

of Amritsar. 

 

I. INTRODUCTION 

uring the second half of nineteenth century, the British 

Imperial rulers speeded up their efforts in order to 

consolidate a pan Indian territorial state so that to acquire 

political legitimacy. Their main aim was to sustain their 

occupation and control over India through their indirect rule, 

because at that time India was divided into a large number of 

princely states. They Sameer Ahmad Bhat, Ph.D. Research 

Scholar, Centre of Advanced Study, Department of History, 

Aligarh Muslim University, Aligarh, 202002. thought that an 

entity like India is governed by social codes and customary laws 

and it is easy to govern it. According to The Imperial Gazetteer 

of India, published in 1909, there were 693 princely states 

(Native States) in South Asia, including Nepal and the Shan 

states in Burma, and of which majority were estates or Jagirs, 

while three-fifths of the sub-continent was under direct imperial 

administration, the rest was under the princely rule. These states 

were the parts of Indian Subcontinent which had not been 

conquered or annexed by the British but were subject to 

subsidiary alliances and were indirectly ruled by the British 

through their agents (Ramusack, 2004). Modern state of Jammu 

and Kashmir is formed by the signing of treaty of Amritsar 

between Maharaja Gulab Singh and the British  

4.1. 1— Origin of Dogra Dynasty in Kashmir:  

         The Dogras were Indo- Aryan ethnic group of people who 

inhabited, the hilly country between the rivers Chenab and Sutlej, 

originally between Chenab and Ravi. According to one account 

the term ‘Dogra’ is said to be derived from the Sanskrit words 

Do and Garth, “meaning two lakes. The names Dugar and Dogra 

are now applied to the whole area in the outer hills between the 

Ravi and the Chenab, but this use of term is probably of recent 

origin and dates only from the time when the tract came under 

the supremacy of Jammu.  

         The ancient capital of the state according to tradition was at 

Bahu where the ancient fort and a small town still exists, Jammu 

having been founded by Jambu- Lochan later on (Sufi, 1974). 

Fredrick Drew in his book Jammu and Kashmir Territories- a 

Geographical Account has also described about the origin of 

Dogra Dynasty. He opines that Raja Ranjit Dev of Jammu, the 

ancestor of Maharaja Gulab Singh had occupied Jammu in 1760 

and ruled for about 40 years and established his dominance over 

the Dogra territories which were later followed by his successors. 

The Dogra principalities are said to have been founded by Rajput 

adventurers from Oudh and Delhi, about the time of Alexander’s 

invasion when they moved up north to oppose the Greeks. Raja 

Ranjit Dev gave an orderly and peaceful administration to his 

subjects at a time when all around there was chaos and 

insecurity. Jammu thus became a trade hub between the Kashmir 

valley, Afghanistan, and Centre Asia, and the rest of India 

(Bamzai, 1962). 

4.2. Treaty of Amritsar and the Political foundation of 

Modern State:  

         The two Anglo-Sikh wars led to the final extinction of Sikh 

sovereignty in Punjab and the treaties of Lahore and Amritsar 

had made the British to take full control over the sovereignty of 

Punjab. Now, with these treaties the political boundaries of the 

British Empire extended up to the Southern part of the State of 

Jammu and Kashmir. And, now by all accounts, the British set its 

eyes over the valley. However, due to the transfer of Kashmir to 

the Dogras, the nature of its political world changed. From an 

earlier continuous topography of coinciding and layered 

sovereignties, the British now claimed a uniform and territorially 

bound sovereignty, the lesser version of which they vested in 

Gulab Singh (Sufi, 1974).  

         vTreaty of Amritsar (16
th

 March 1846) was concluded 

between the British Government on the one part and Maharajah 

Gulab Singh of Jammu on the other part. The British officials 

included Frederick Currie, Esq. and Brevet-Major Henry 

Montgomery Lawrence, they were acting under the orders of the 

D 
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Rt. Hon. Sir Henry Hardinge, G.C.B., one of her Britannic 

Majesty's most Honorable Privy Council, Governor-General of 

the East India Company, to direct and control all the affairs in the 

Indian Sub-continent and by Maharajah Gulab Singh in person.  

         Through the Treaty of Lahore signed on 9
th

 March 1846, 

the Maharaja of Punjab- Maharaja Ranjit Singh agreed to 

recognize the independent sovereignty of Raja Gulab Singh, in 

such territories and districts in the hills as may be made over to 

the said Raja Gulab Singh, by a separate agreement between him 

and the British Government, a day after the Raja was conferred 

with the title of Maharaja, the symbol of sovereignty.  

         The present state of Jammu and Kashmir came into 

existence on the 16
th

 of March 1846 through the Treaty of 

Amritsar which was an offshoot of the Treaty of Lahore signed 

between British East India Company and Maharaja Gulab Singh. 

Various distinct territories like Jammu, Kashmir, Ladakh, Hunza, 

Nagar and Gilgit stripped by the company from the Sikh 

kingdom of Punjab were mended together to bring into being this 

state.
1
 Bhagwan Singh (1973) in the chapter Looking Back of his 

book Political Conspiracies of Kashmir opines that it was not 

alone due to the treaty of Amritsar that Maharaja Gulab Singh 

annexed Kashmir to his dominions, but, it was his participation 

in the conquest of Kashmir in 1819 when he helped Maharaja 

Ranjit Singh in the final conquest of Kashmir and again in 1846 

for getting actual control over Kashmir by subduing the last Sikh 

Governor of Kashmir- Sheikh Imam- ud- Din. Lord Birdwood in 

his book Two Nations and Kashmir is of the view that Gulab 

Singh first had to subdue the Last Sikh Governor of Kashmir by 

the help of British and after that he got control over Kashmir. 

The British thought that it will be difficult to retain Kashmir and 

other hilly portions and occupation of these hilly territories 

would lead to collision with many powerful local chiefs. So, they 

transferred them to Maharaja Gulab Singh (Khilnani, 1972). The 

amount that Gulab Singh agreed to pay was really the indemnity 

of one crore rupees on Lahore Durbar, they were unable to pay it. 

Gulab Singh had to pay rupees sixty immediately and the 

remaining in installments according to the Article IV and V of 

the treaty. Gulab Singh offered to pay it for the possession of 

Jammu, Kashmir, Ladakh and Baltistan (Sufi, 1974). 

         In consideration of this transfer, Maharaja was to pay 75 

lakh rupees annually to the British Government and one horse, 

twelve perfect shawl goat of approved breed (Six male and six 

female) and three pairs of Kashmir shawls” as a token of the 

British supremacy.
2
 He had to accompany with the whole of his 

                                                 
1
 According to the Article 1 of the Treaty, ‘ the British 

government transfers and makes over forever, in independent 
possession, to Maharaja Gulab Singh and his heirs male of his 
body , all the hilly or mountainous country with its 
dependencies situated to the east ward of the river Indus and 
Westward of the river Ravi, including Chamba and excluding 
Lahol, being part of the territories ceded to the British 
Government by the Lahore state according to the provisions of 
Article IV of the treaty of Lahore dated 9th March, 1846 A. D. 
signed between the British and Maharaja Ranjit Singh. For full 
text of the treaty, see, Singh, Amrinder. (2010). The Last Sunset- 
The Rise and Fall of Lahore Durbar. New Delhi, Roli Books.  
 

military force the British troops when employed within the hills 

or the territories adjoining his possession and on their part British 

Government promised to give their aid to Maharaja Gulab Singh 

in protecting his territories from the external enemies. Gulab 

Singh had to maintain services for the British troops. According 

to the experts, it was a well-known fact that Maharaja became 

vassal of the British and no resident was appointed in Kashmir 

without permission of the British.
3
  

         The credit of amalgamation of the modern state of Jammu 

and Kashmir goes to Kashmiri Dogras (Sundarajan, 2010). Bawa 

Satinder Singh in his book Jammu Fox- A Biography of 

Maharaja Gulab Singh of Jammu 1792- 1857, (1988) opines that 

it was only due to the efforts of Henry Hardinge and Henry 

Lawerence, that the Dogra State was saved from the death blow 

in the infancy stage and he was given help by the British in order 

to consolidate the state because of the mutual friendship ties 

(Bawa, 1988).At the end of treaty Maharaja Gulab Singh 

expressed his gratitude to the then British Viceroy (Sufi, 1974). 

When Gulab Singh took over the charge of Kashmir, the 

conditions in Kashmir were very deplorable. Two thirds to 

quarters of the gross product of the land was taken as revenue.  

The crops after harvesting were collected in stacks of which half- 

was taken as the government share. And additional amounts were 

taken as perquisite of various kinds, leaving one-third or even 

only a quarter with the cultivators. Despite of this revenue was 

also taken in cash. The whole system of assessment and 

collection was extraordinarily intricate and practicable only in 

the interest corruption officials. Gulab Singh usually remained in 

the hills and used Sikh means in order to extend his authority 

over his other Dogra Rajputs (Sufi, 1974).  

         Gulab Singh “brought the principle of personal to 

perfection,” says Sir Walter Lawrence and showed the people 

that he could stand by himself.” (“The Kashmir Gazetter”, 1999; 

Sufi, 1979).                                   

4.4.1— Revenue and Police Administration under Maharaja 

Gulab Singh: 

         The revenue and police administration was recognized into 

four wazarats or districts. Experienced and trusted officials were 

placed in charge of key Department like the Audits and 

Accounts, the Dagshawl, commissariate and police. Barbara 

Ramusack (2004) in her book The Indian Princes and their 

                                                                                         
2
 To quote  Article 10

th
 of the treaty Maharaja Gulab Singh 

acknowledges the supremacy of the British Government and will 
in token of such supremacy present annually to the British 
Government  one horse, twelve perfect shawl goats of approved 
breed (six male and six female) and three pairs of Kashmiri 
shawls. For full text of the treaty, see, Kapur, M. L. (1980). 
History of Jammu and Kashmir state- the Making of state. 
Jammu, Kashmir History Publications. 
 
3
 As quoted in the Article VII of the treaty “Maharaja Gulab 

Singh never to take or retain in his service neither any British 
subject nor the subject of any European or American State 
without the consent of the British”. For full text of the treaty, 
see, Kapur, M. L. (1980). History of Jammu and Kashmir state- 
the Making of state. Jammu, Kashmir History Publications. 
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States, Regarding to administration, there was a radical change in 

the government of some princely states in British India such as 

Travancore, Mysore and Baroda. Still, as in British India the 

state administration rarely entered past district governance into 

villages. Whereas, some states copied the revenue practices and 

legal system of direct rule such as Kashmir, Hyderabad and 

Junagarh. Maharaja wanted to collect the amount from the people 

that was demanded by the British (Ramusack, 2004).  

4.4.2— Beggar or Forced Labour: 

         The maharaja also introduced the system of beggar In 

Kashmir. The state being surrounded by high mountains and in 

absence of other transport facilities necessitated the large number 

of men for carrying essential commodities in or outside the 

valley. As Kashmir felt under tyrant rulers, beggar or forced 

labour developed there. The earliest mention of beggar is in 

Rajatrangni, when king Samkaravarman employed large number 

of men in order to carry the baggage of his soldiers. Later, it 

received a further boost. The system was first introduced during 

the period of Sultan Zain- Ul- Abidin and also during the rule of 

his successors. During Mughal rule it developed as a regular 

institution, which was later on continued by Afghans, Sikhs and 

Dogras. Maharaja Gulab Singh tried to rationalize the system and 

made some changes in it. The system continued up to 1920, 

when public opinion developed against it and was totally 

abolished (Bamzai, 1962; Koul, 1963). 

4.4.3— Supply of Food Grains to the People: 

         Another important reform undertaken by the Maharaja was 

the rationing of rice in the valley, Kashmir, owing to its extreme 

unapproachability and the insurmountable difficulties of heavy 

transport. It was always liable to sudden famines owing either to 

failure of the rice crops or the surrounding of the grain market. In 

order to meet this situation rigid monopoly of rice was 

established and it was sold at a fixed price to the people. 

Maharaja established a rigid monopoly of rice and it was sold at 

a fixed price to citizens. This was necessary because majority of 

the people were artisans and shawl weavers who needed to 

supply cheap grains to be able to produce the valuable articles for 

export on which depended the economy of the valley (Bamzai, 

1962; Sufi, 1979). 

4.4.4— Reorganization of Shawl Industry: 
         The shawl industry in Kashmir was so important that a 

government department had been maintained for long to deal 

with it. Before 1833, the duty on shawls was levied according to 

the number made and stamped in the year at the rate of three 

annas in the rupee one. This was found unsuitable, and in A.D. 

1835 General Mian Singh established the Baj
4
, or fixed amount 

of tax, to be paid by each shop. During sultan Zain- Ul- Abidin 

shawl industry was recognized as a national industry and there 

was lot of development in it. Kashmiri shawls were exported to 

many countries. As soon as Gulab Singh consolidated his 

possessions he reorganized the Shawl industry (Chhabra, 2005). 

Once in 1865, Shawl weavers went on agitation that is known as 

Shawl Bauf Agitation of 1865. Due to oppressive rule the revolt 

was suppressed and large numbers of subjected masses especially 

                                                 
 
4
 Baj was tax imposed on shops. 

shawl weavers were killed, which led to the setback in Kashmir 

shawl industry
5
. 

4.5.1— Land Revenue Administration under Maharaja 

Gulab Singh: 

          Land revenue system in princely states differed from each 

other. In case of Kashmir land revenue administration was run by 

the officials mentioned below: 

 

4.5.2— Tehsildar:  

         The person had authority of two to five territorial sub- 

divisions and exercised supervision over all the accounts of 

Kashmir within district. He had power of punishment and had 

200- 400 sepoys under him. He was responsible for the governor 

(Thorp and Hassnain, 1980). 

4.5.3— Thandar:  

         He was the chief officer over each territorial sub- division. 

He had also the power of punishment and had 40-50 sepoys 

under him. He made report of all the crops to Tehsildar (Sufi, 

1979). 

4.5.4— Kardar:  

         The chief official who was concerned with the collection of 

land produces. All the arrangements were made by the 

government regarding to full amount collected from the sold 

produces. He had under him a certain number of villages and he 

reported to the Thandar (Thorp and Hassnain, 1980). 

4.5.5— Share of the Government:  

         With the Treaty of Amritsar concluded in 1846, the 

Kashmir valley was sold to Maharaja Gulab Singh by the British 

rulers. During Mughal period in Kashmir Raja Todar Mal
6
 made 

revenue settlement of the valley, which in its broad features 

forms the basis of the modern revenue system (Kendra, 2007). 

The first recommendation of Lawrence was announced the 

cultivators that the new settlement would ensure that only a small 

part of the land revenue would be taken in cash and partly in kind 

(Bazaz, 1935). Lawrence had fixed the state demand for ten 

years.  To collect the amount that Gulab Singh had paid to the 

British Government, he made some troublesome demands to his 

subjects like hike in land revenue and excessive taxation. He 

continued the revenue system implemented during Sikh rule 

(Lawerence, 1929). However, in case of newly assigned lands, 

some concessions were granted to the cultivators. During Gulab 

Singh’s reign, the system of revenue collection on the Kharif 

crops was based on Batai system
7
 prevalent in Northern India. 

The Government demands consisted of half share of the produce. 

                                                 
5
 421 years of foreign rue in Kashmir, Available at 

http://www.kashmirnewz.com/a0008.html. Accessed on 
05/11/2014. 
6
 Raja Todar Mal was great revenue and finance minister of 

Mughal Emperor Akbar. He introduced a new system of revenue 
known as zabt and a system of taxation called dahshala.  
 
7
 Batai was a system of land revenue system during the time of 

Mughal emperor Akbar. In this method of crop sharing the 
produce was arranged into heaps and divided into three shares, 
one of which was taken by the state. Under this system the 
peasant had the choice to pay in cash or kind, but in the case of 
cash crops the state demand was mostly in cash. 
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Experts suggest the gross annual revenue from thirty-six 

Paraganas (Tehsils) of Kashmir, gained through taxes on grain, 

oil and cotton was approximately seventeen lakh rupees in 1848 

(Bamzai, 1962; Thorp, 1980). 

 

4.6.1— Conquest of the Neighboring Territories by 

Maharaja Gulab Singh and Political Assimilation.  

         Maharaja Gulab Singh is recognized as the only ruler in 

India’s long history who could be said to have extended the 

geographical boundaries of India to the maximum limits. The 

conquest and annexation of Ladakh is an achievement which 

made him one of the most remarkable rulers in the history of 

India. In 1809 Gulab Singh joined the Army of Maharaja Ranjit 

Singh. In 1818 Gulab Singh took part in the invasion of Multan 

and rescued some of the Sikh soldiers and in 1819 he received a 

permission from the Sikh ruler at that time to crush uprisings in 

the Jammu hills. During 1820 he was sent to make further 

conquests in the hilly areas. In 1820 he seized Rajouri and 

Bhimber and in 1821 captured the fort of Basohli (Bawa, 1988). 

Soon he was allowed make his own army in 1822 as a reward for 

his conquests and subjugation of other areas like Kishtwar and 

Rajouri. Due to these expansions he was made hereditary raja of 

Jammu in a ceremony held by Maharaja Ranjit Singh 

(Huttenback, 1968; Suri, 2002).  

 

Fig. 4.2: Map showing the expansion of Kashmir under Dogras. 

 

 
Source: Kashmir and Its Region: A Historical Overview. 

Retrieved from http://kashmirstudygroup.com/awayforward05/p5_kashmirregion.html. 

 

i. Portion “a” of the map shows the Dogra heartland 

under Afghans1752-1808. Afghans secured active 

support of the Sikh Government for operations in 

Dogra heartland and bound Gulab Singh for their 

evitable political interests in the Punjab. The Dogra 

heartland included Jammu Hills. 

ii. “a” and “b” show the areas conquered by Sikhs and 

the aid was given by the Dogras in 1808- 18. It was 

inclusion of some other parts like Pounch and 

Kishtwar with the Dogra heartland. As Gulab Singh 

served in Lahore Durbar as a trooper and he made 

many conquests of the neighbouring territories.  

iii. “c” shows areas conquered jointly by Sikhs and 

Dogras. The areas included the parts of Kashmir 

Valley like Srinagar, Baramulla and Anantnag. 

Maharaja Ranjit Singh with the help of Dogra 

brothers (Dhyan Singh, Suchet Singh and Gulab 

Singh) conquered these territories and later they were 

transferred to Gulab Singh by the Treaty of Amritsar 

(16
th

 March 1846). 

iv. “d” shows the areas conquered by Dogra feudatories 

in 1834. It includes Ladakh and Aksai Chin area. 

They were also merged into Kashmir. 

v. “e” additional areas conquered in 1840. These 

include Baltistan and Skardu. 

vi. “a” and “e” show areas conquered by the British from 

Sikhs and then sold to Dogras. The boundary of 

Kashmir now extended to some areas of Jammu, 

Baltistan and Skardu. These areas were early 

conquered by the British and later were sold to Gulab 
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Singh. After the defeat of Sikhs in Anglo- Sikh wars 

(1845-46), they had to pay war indemnity of one 

Crore Nanak Shahi Rupees to the British and they 

were unable to pay the whole war indemnity. The 

remaining war indemnity was paid by Gulab Singh, 

due to which Kashmir along with some hilly 

territories was transferred to him.   

vii. “f” shows further areas like Gilgit, Baltistan and 

Hunza conquered by Maharaja Gulab Singh with the 

help of the British.  
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Abstract- The problem of emission of greenhouse gases, 
especially carbon dioxide, into the atmosphere is inevitable but 
the amount of carbon dioxide prevalent in the atmosphere today 
is menacing. The level of carbon dioxide in the atmosphere being 
almost 400 ppm is itself a threat to the future generations. The 
world had come together to fight the rising level of co2 but with 
no watershed achievement apart from setting some international 
forums. The techniques available to us for keeping a check on 
rising level of carbon dioxide; Scrubbing Towers, Artificial Tree, 
Bio char, STEP, have been successful to certain extent but have 
been warped by the capital involved with the particular 
technique. The funding involved in these techniques is way too 
high which has led to the question: What if the non-renewable 
source of energy can be used to capture carbon dioxide from the 
atmosphere and provide us with a cleaner air? The best answer 
would be the use of solar powered carbon capture device. 
 
Index Terms- CO2, PPM (parts per million), DAC (direct air 
capture), CCS (carbon capture and storage) 
 

I. INTRODUCTION 
arbon di oxide in atmosphere is as important as oxygen for 
survival. It is the breathing gas for plants just like oxygen is 

prominent for living beings. Carbon dioxide is produced both 
naturally and by humans. Natural processes that produce carbon 
dioxide include ocean release, plant and animal Respiration, soil 
decomposition, and from volcanoes. Carbon di oxide is one of 
the major greenhouse gas and human activities are contributing 
CO2 at a high pace. Today average CO2 concentration in 
atmosphere is about 400 ppm which is above the maximum 
atmospheric concentration of CO2 for a safe planet. Carbon 
Capture and storage is the technique available which absorbs 
CO2 from flue gases and thus reduces amount of CO2 addition to 
the atmosphere. Attempts are also made to absorb CO2 from 
direct air, but the problem with it is that to absorb CO2 from 
atmospheric air energy is supplied and while supplying this 
energy another amount of CO2 is generated. It urges us to think 
that if the energy to operate such CO2 absorption plant is from 
renewable energy source our task to reduce CO2 from 
atmosphere can be accomplished. Thus we propose use of solar 
energy to run a plant/device that would absorb CO2 either from 
direct air or from the flue gases. This way while operating 
absorption of CO2 we will not be contributing any CO2, thus 
making our effort count. Also, the absorbed CO2 further could be 
separated from the absorbent and can be stored for other 

industrial purposes. This way we can serve the environment 
along with cost reduction in industrial purposes. 
 

II. WHY INCREASING CARBON DIOXIDE LEVEL IS 
MENACE TO EXISTENCE OF LIFE IN EARTH 

         Atmosphere has witnessed meteoric rise in co2 level since 
industrial revolution. The global annual mean concentration of 
CO2 in the atmosphere since then has increased markedly from 
280 ppm to 400 ppm as of 2015 [1]. With this rate it is expected 
that concentration is to rise to as much as 500-1000 ppm by the 
year 2100 [2].Averaged over all land and ocean surfaces, 
temperatures warmed roughly 1.53°F (0.85ºC) from 1880 to 
2012, according to the Intergovernmental Panel on Climate 
Change (IPCC).Subsequent and prominent effect of increased 
CO2 in atmosphere is global warming. As the name suggests it is 
the rise in global temperature whose effects can be disastrous in 
near future. Some of the consequences are enlisted below: 

1. Rise in sea level. 
2. Mutation in agricultural productivity.  
3. Change in ecosystem i.e. ecological balance is 

disrupted. 
4. Ozone layer depletion( this ozone layer saves us from 

harmful radiations of the sun)    
 
Table 1: CO2 CONCENTRATION IN PPM FOR VARIOUS 

YEARS 
 

      YEAR C02 (PPM) 
2014 398.55 
 2013 396.48 
2012 393.82 
2011 391.63 
2010 389.85 
2009 387.37 
2008 385.59 

2007 383.76 
2006 381.90 

1997 363.71 
1992 356.38 

1987 349.16 
1959 315.97 

 
 

C 
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III. PRESENT AND FUTURE SCENARIO OF CO2  IN 
ATMOSPHERE 

1.1 PRESENT CONDITION: 
         The concentration of Co2 in atmosphere has been 
increasing at menacing level. The whopping rise of co2 in the 
atmosphere over the few decades had jeopardised the climatic 

conditions of the world. According to the data as on January 2, 
2016 by National Oceanic and Atmospheric 
Administration(NOAA) and Scripps, the average annual 
concentration of co2 in atmosphere is 402.07 ppm(parts per 
million). 
 

 

 
 

Fig 1: The concentration of co2 in atmosphere over the years [3]. 
 
 

1.2 FUTURE SCENARIO: 
         The current trend of rise in CO2 in the atmosphere is 
precarious. According to C-ROADS version 3.014 April 22, 
2013 based on approval in April 19, 2013 the concentration of 
CO2 in the atmosphere by 2100 will be more than 800 ppm. 
 
TABLE 2: Climate interactive CROADS versions 3.014 run 
April 22, 2013 based on confirmed proposals as of April 19, 

2013. 
 
                  2009                     2100 
Global CO2 
Emissions gigatons 
per year 

                 36.31 
Gtons 

                  98.96 
Gtons 

Atmospheric CO2 
parts per million 

390.43ppm 882.87 ppm 

Global Temperature 
Increase mean 
projection relative to 
pre-industrial 

0.81 Celsius 
1.46 Fahrenheit 

4.47 Celsius 
8.04 Fahrenheit 

 

IV. IMPORTANT POLICIES ADOPTED TO CONTROL 
CO2 AND OTHER GREENHOUSE GASES 

         It has been only few centuries after the Industrial 
Revolution that climate change had marred the Earth's 
atmosphere. The emission of greenhouse gases, in which carbon 
dioxide is the prominent one, is having a global impact. So, in 
order to control this emission of greenhouse gases into 
atmosphere the nations all around the globe have taken certain 

steps and adopted policies to control the carbon dioxide and other 
greenhouse gases emission. 
 
Some of the important policies are- 

4.1   United Nations Framework Convention on Climate 
Change(UNFCCC) 

         In 1988 the World Meteorological Organization (WMO) 
and the United Nations Environment Programme (UNEP) set up 
the Intergovernmental Panel on Climate Change (IPCC), an 
expert body that would assess scientific information on climate 
change. The UN Framework Convention on Climate 
Change (UNFCCC) was adopted in May 1992 and entered into 
force in 1994. The convention included the commitment to 
stabilise greenhouse gas emissions at 1990 levels by 2000. The 
first Convention of the Parties to the UNFCCC (COP 1) was held 
in 1995. Negotiations at this and two subsequent COPs led to 
agreement on the Kyoto Protocol  in 1997[4]. The Kyoto 
Protocol involved several decisions: 

• By 2012, developed countries would reduce their 
collective emissions by 5.2% from 1990 levels, each 
country being committed to a particular figure. 

• The emissions covered by the Protocol are not only 
carbon dioxide, but also methane, nitrous oxide, hydro 
fluorocarbons, perfluorocarbons and sulfur 
hexafluoride. 

• These commitments would be reckoned on a net basis, 
considering sinks as well as sources, and each country 
must credibly measure its contribution and meet its 
commitment. 

• Countries may fulfil their commitments jointly (such as 
with regional agreements) and they may improve the 
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efficiency of compliance through "flexibility 
mechanisms". 

 
4.2   International Carbon Action Partnership 

         The International Carbon Action Partnership is an 
international forum which was founded in 2007 in Lisbon, 
Portugal by more than 15 nations that have implemented or are 
planning to implement emission trading system (ETS).Its main 
function is to share best practices and create a well functioned 
global carbon market [5].The trade involving carbon dioxide 
which basically caters to meet the obligations specified in Kyoto 
Protocol which aimed at reducing the carbon dioxide emission in 
atmosphere. 
 

4.3    UN climate change conference November-
December 2015, Paris 

         The major emphasis of the COP21 meeting in Paris was on 
producing a global, binding agreement to cut carbon emissions. 
At the Paris meeting there was clear international agreement that 
reducing carbon dioxide emissions was a global priority built on 
a groundswell of public opinion in many countries, albeit with a 
range of different timelines involved. It was agreed to aim for a 
temperature increase below 2°C and with the aim of moving to 
1.5 degrees, which suggests that governments will have to 
introduce additional mitigation actions to move more rapidly to 
low-carbon technologies, especially in electricity generation. 
 

V. VARIOUS TECHNIQUES AVAILABLE TO 
COLLECT CO2 FOR STORAGE AND INDUSTRIAL 

PURPOSES 
       5.1 SCRUBBING TOWERS 
         CO2 scrubbing is a particular form of carbon capture that 
takes place after fossil fuel has been combusted, but before the 
exhaust is released into the air [6]. So, the process starts with 
CO2 capture before the flue gas reaches the atmosphere via a 
power station‘s cooling towers [7]. Even though carbon dioxide 
usually makes up no more than 15 percent of a power plant's 
emissions by volume, it's responsible for 60 percent of the 
greenhouse gas effect [8]. In order to prevent the CO2 from 
escaping into the atmosphere, post-combustion carbon capture 
(as its name implies) works by isolating CO2 from the other flue 
gases after combustion [6]. The flue gas first reaches a wet 
scrubber where it is cooled and freed from any residual traces of 
sulphur dioxide (SO2) that might weaken CO2 scrubbing. A fan 
then transports the flue gas to the absorber, through which it 
flows bottom-up. This is where it meets the scrubbing solution, 
an aqueous solution of amines (a group of organic substances), 
which is added at the head of the absorber and, in a counter 
current flow, takes up the CO2 from the flue gas. The low-CO2 
flue gas is scrubbed with water before leaving the absorber to 
remove any residues of the scrubbing agent, and finally reaches 
the atmosphere by the normal route via the stack or cooling 
tower [7]. 
       5.2 ARTIFICIAL TREE 
         Professor Klaus Lackner, director of the Lenfest Center for 
Sustainable Energy at Columbia University has designed a 
synthetic tree, a construction that simulates the function of 
natural trees whereby leaves pull carbon dioxide (CO2) out of the 

air as it flows over them. When CO2 comes into contact with 
sodium hydroxide, it is absorbed, producing a liquid solution of 
sodium carbonate. It is that liquid solution that the professor 
believes could be piped away, and the time at which the CO2 
could be recovered as a concentrated gas in preparation for its 
final storage [9]. The leaves look like sheets of papery plastic and 
are coated in a resin that contains sodium carbonate, which pulls 
carbon dioxide out of the air and stores it as bicarbonate (baking 
soda) on the leaf. To remove the carbon dioxide, the leaves are 
rinsed in water vapour and can dry naturally in the wind, soaking 
up more carbon dioxide [10]. 
 
       5.3 BIOCHAR 
         Biochar is a black carbon material produced from the 
decomposition of plant-derived organic matter (biomass) in a low 
or zero oxygen environment (i.e. pyrolysis or gasification) to 
release energy rich gases which are then used for producing 
liquid fuels or directly for power generation [11].  Plants capture 
carbon through photosynthesis then the activity of microbes’ 
release it back to the atmosphere; there is about three times as 
much carbon in soil and plants as in the atmosphere. If more 
carbon can be stored in the soil there will be less in the sky [12]. 
In the natural carbon cycle, plants take up CO2 from the 
atmosphere as they grow, and subsequently CO2 is emitted when 
the plant matter decomposes rapidly after the plants die. Thus, 
the overall natural cycle is carbon neutral. In contrast, pyrolysis 
can lock up this atmospheric carbon as biochar for long periods 
(e.g., centurial or even millennial time scales). Therefore, the 
biochar approach is an attractive solution to alleviating global 
warming concerns [13].  
 
       5.4 STEP 
          Solar thermal electrochemical photo (STEP) process 
combines electronic and chemical pathways to convert CO2 to 
carbon or to carbon monoxide for subsequent use in synthesizing 
a range of industrially relevant products including hydrocarbon 
fuels. STEP uses an electrolysis cell consisting of molten lithium 
carbonate (Li2CO3) as the electrolyte. Using the thermal energy 
of the sunlight, the cell is heated to a temperature above the 
melting point of lithium carbonate. Atmospheric carbon dioxide 
is then bubbled through the cell. The CO2 reacts with the lithium 
carbonate, and depending on the reaction temperature attained, 
either solid carbon is deposited at the cathode or carbon 
monoxide is produced. This conversion of carbon dioxide into 
solid carbon is facilitated by the visible rays of the sun that drive 
the reaction, when the visible rays are converted to electricity 
through photovoltaic techniques [14].   
 
       5.5 Oxy-fuel 
         If the fuel like coal, natural gas is burned in atmosphere of 
pure oxygen the flue gas formed almost completely consists of 
carbon dioxide and water vapours. Water vapours can be 
condensed and left CO2 can be stored and used. 
 

VI. SUGGESTION TO TACKLE INCREASING CO2 
USING CLEAN ENERGY FROM SUN 

         A device can be made that would have both suction device 
as well as fan so that the device/plant could be used for both 
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DAC (direct air capture) as well as CCS (carbon capture and 
storage). The suction device as well as the fan would be driven 
by the solar energy. The absorbents can be used to capture co2 by 
chemically reacting with it. 
         Replaceable co2 absorbing tubes installed inside scrubber 
would be replaced after fixed duration and the saturated tubes 
shall be taken for extracting absorbed co2 and making tubes 
again available for absorption. 
         One problem associated with this is efficiency. The 
efficiency of such model is a major issue as co2 captured is in 
meager amount. But if we can make a model with closed loop its 

efficiency would be increased significantly. The air moving out 
of the absorption chamber can be pushed back into it again until 
the final air comes out purified and free of co2.  
         This device shall not be bulky and could be installed by the 
government as mandatory obligation in urban areas in individual 
house roofs especially in the areas having abundance of solar 
energy. Such laws can be made to control increasing co2 level in 
the atmosphere. Cities having high co2 content in the air can be 
installed with such model and it will definitely keep check on the 
rising amount of co2 in air. 

 

VII. SOME IMPORTANT POINTS 
1. CO2 absorption by alkanol amine, monoethanolamine 

(MEA) aqueous solution has been considered as the 
most efficient way and various research activities were 
conducted by this method and most commercial 
processes for the bulk removal of CO2 from gaseous 
streams involve the use of amines [15]. 

2. CO2 absorption is proportional to specific surface area 
of packing material and gas-liquid contact time. Pro-Pak 
when used as packing material shows highest CO2 
removal efficiency [15]. 

3. The absorption capacity of the amine is increased as its 
concentration increases, but not as great as might be 
expected because of the high acid-gas vapor pressure 
over the solution which increases as the concentration 
and the temperature of the solution increases [16]. 

4. It has been suggested that using high efficiency column 
packings in absorption and regeneration towers could 
substantially improve the efficiency of the gas treating 
process which reduce its capital cost [15] [16]. 

5. Absorption depends on pH of the solvent, temperature 
and concentration of both the gas and the solvent. The 
rate of absorption increases with the increase in 
temperature. 

 
 

VIII. CONCLUSION 
         The per lustration of the carbon dioxide, its present and 
future trends as well as the threat it poses to the atmosphere are 
the area of scrutiny for our present generation. The rate at which 
carbon dioxide is rising in the atmosphere, it would put the future 
generation in the perilous condition for sure. To keep this 
alarming levels on check various international policies have been 
adopted in past. This meteoric rise of carbon dioxide needs to be 
checked and the techniques available to us helpful in providing 
that. But major concern is the use of energy and financial capital 
involved with it. So, it is not feasible to use these techniques. 
Hence, there is an urgent need to change the way we use these 
techniques. The use of solar energy can provide an alternative to 
these techniques which would be free of implementation cost. 
Another merit of this is that it does not add any more carbon 
dioxide into the atmosphere  unlike some techniques which are 
used for cleaning up air but in the process of cleaning rather adds 
up to it. The carbon dioxide and other greenhouse gases emission 
cannot be overlooked and actions should be taken if we do not 
have to jeopardise the future generation. I don't think we can 
leave it to future generation to find the solution, can we?  
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Abstract- Bioacoustics is the science that combines biology and 
acoustics and refers to the production of sound, dispersion and 
reception by/to animals and humans. This study used acoustic 
and behavioral observations of dolphins to see the different 
patterns of sound, and describe behavior physiotherapy pool  at 
Safari Park Indonesia, Cisarua Bogor. Power Spectral Density 
(PSD), the frequency range of the whistle sound different from 
one another. The highest intensity values that are at the sound of 
the whistle 3 after eat show pool with an intensity value of  25.57 
dB at a frequency of 14470 Hz. Test result F before eating 
physiotherapy pool have in common (Homogeneous) contained 
in the relationship between the time 500 to 600 with the results of 
the whistle 1, 2, 3, and 4 are Reject Ho (Fhit> F table). Position 
of dolphins in a pool physiotherapy more dominant and often 
located in the bottom of the pool. 
 
Index Terms- Bioacoustic, Male bottlenose dolphins (Tursiops 
aduncus), Frequency, Intensity 
 

I. INTRODUCTION 
n the world of fisheries, acoustic passive methods are applied 
to monitor marine mammals, and the sea biota as on [1]. 

Signals obtained from recording sound marine mammals are very 
weak , need calls amplification and it is very difficult to 
determine the direction of arrival of each sound. Passive sound 
might be derived from animals target [2]. A method of acoustic 
passive also used in the field of military service for the 
development of security system involves the sound recording 
produced by diving [3]. Hearing of marine mammals is measured 
in the living subject with the use of audiometer or electro 
physiological techniques [4]. . Characteristic of hearing can be 
predicted based on the frequency of produced  sounds, it is better 
to have measured responses of behavior in trained animals [5] 
and [6]. 
       Currently little is known about the bottlenose dolphin sound  
type referred to as yelping (burst), which is characteristized by 
spectral , temporal , and amplitude as a shrill sound pulse whistle 
type very few researchers have explored. As for early description 
in literature, most of it is only qualitative , that reflects  
subjective interpretation and classification hearing in humans  
[7]. The sound of a whistle generally used for echolocation , 
while the sound of a whistle yelping (burst)   plays a major role 

in communication [1]. Whistles that continues unlimited, giving 
signals frequency [8] , with various wide emissions of 800 Hz 
and 28.5 KHz [9] often there are harmonic components  [8]. 
Dolphin hearing ranges from about 50 Hz-150 KHz , with 
somevariation among species  [9].  Because the science of 
acoustics is growing rapidly for dolphins , researchers formerly 
had been exercising records and analysis vocalization [10]. This 
study aims to analyse and distinguish characteristics of the 
whistle sound of a male bottlenosebottle nose (Tursiops aduncus) 
in the pool physiotherapy , by using passive recordings and and 
behavioral observations. 
 

II. TOOLS AND MATERIALS 
       Currently little is known about the bottlenose dolphin sound  
type referred to as yelping (burst) , which is characteristized by 
spectral , temporal , and amplitude as a shrill sound pulse whistle 
type very few researchers have explored. As for early description 
in literature, most of it is only qualitative , that reflects  
subjective interpretation and classification hearing in [7]. The 
sound of a whistle generally used for echolocation , while the 
sound of a whistle yelping ( burst)   plays a major role in 
communication [1]. Whistles that continues unlimited , giving 
signals frequency [8] , with various wide emissions of 800 Hz 
and 28.5 KHz [9], often there are harmonic components  [8] 
Dolphin hearing ranges from about 50 Hz-150 KHz , with 
somevariation among species  [10] Because the science of 
acoustics is growing rapidly for dolphins , researchers formerly 
had been exercising records and analysis vocalization [10]. This 
study aims to analyse and distinguish characteristics of the 
whistle sound of a male bottlenosebottle nose (Tursiops aduncus) 
in the pool quarantine , by using passive recordings and and 
behavioral observations. 
       Tools and material used in the research methodology 
include: hidrofon SQ3 (instrument passive acoustic ), a 
thermometer hg to measure the temperature of water; 
refractometer for measuring  water salinity, . dolphin EAR 100 
hydrophones with serial number DE989505, camera underwater 
gopro hero 3 + serves to record the movement of  dolphins 
visually while in the pool.  Software Matlab and Wavelab were 
used to process the observations collected from dolphins in the 
pool named quarantine. Data were processed and filtered using 
Wavelab software to obtain the sound to be analyzed by means 

I 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      164 
ISSN 2250-3153   

www.ijsrp.org 

of power spectral density technique through Matlab routines. 
Hydrophone is usually in the form of a piezo-electric slab, and a 
standardization of hydrophone for purposes of biocoustic was 
issued by Bioacoustic Inc. Hydrophone is usually in the form of a 
piezo-electric slab, and Standardization of Hydrophone for 
purposes of bioacoustic recordings was issued by Bioacoustic 
Inc. Hydrophone limited the range of frequencies recorded to the 
frequency of sounds that can be heard normally by using 
earphones for humans  [11].  Software Wavelab provides 
functions for recording sound directly from dolphin ear, so the 
lowest frequencies that can be detected, will be lower than 
several Hz, and the upper limit of a frequency that can be 
detected can  reach more than 78 22 kHz. 
 

III. RECORDED WHISTLES  
       Whistles were extracted from underwater video and sound 
recordings made between Mei and Juni 2015 with video cameras 
(Gopro Hero 3+) and a SQR 3 hydrophone, flat to 22 kHz with a 
–192 dB re 1 µPa. Whistles were assigned to specific individuals 
when a dolphin was alone in the camera/hydrophone vicinity, in 
sole proximity (< 1 m) of the camera/hydrophone, or showed 
simultaneous bubble emissions correlated with a whistle. 
Although amplitude can be variable in dolphin vocalizations, 
individuals more than 5 m away from the recording equipment 
never emitted whistles as loud as dolphins within 1 m. If a group 
of dolphins was present, intensity of the whistle was only used to 
determine the whistling individual when one dolphin was close 
to the hydrophone (< 1 m) and the rest of the group was further 
away (≥ 5 m). Some previous studies have relied on only bubble 
streams to identify the vocalizing individuals e.g.[12],[13];[14]; 
see also [15]. However, our unique underwater viewing allowed 
us to note not only bubble streams, but also the directional 
orientation and proximity of individuals to the recording 
equipment and the lack of other dolphins at the park of safari, 
Cisarua Bogor in Indonesia. Whistles were digitized from audio 
recordings using Raven Pro 1.5 software (Cornell University, 
Ithaca, NY, USA) at 44.1 kHz sampling rate ( Whistle 1, 2, 3, 
and 4). Data Analysis with Test F, All statistical tests were run 
with SPSS 14.0 software. 
 

IV. FOURIER TRANSFORM 
       The basis to study the characteristic in frequency of a signal 
is the Fourier transformation by [16]. Fast Fourier transform 
(FFT) is an algorithm to count Fourier transform.  A signal in the 
time domain, nominally, x (t) ca be transformed in a signal in the 
frequency domain , nominally X(f), applying the FFT methods as 
shown in the following equations. 
 
 
 
       
     (1) 
 
 

       
     (2) 
 
Where t is time, f is the frequency. x is the notation of a signal in 
the time domain and X is the notation for signals in the frequency 
domain. Equation (3) is called the Fourier transform of x (t), 
while equation (4) is called the inverse Fourier transform of X 
(f). 
 

V. POWER SPECTRAL DENSITY  
       The frequency of a wave is naturally determined by the 
frequency source. The rate of the wave through a medium is 
determined by the properties of the medium. Once the frequency 
(f) and speed of sound (v) of the wave has been given, then the 
wavelength (λ)  has been set. With the relationship f = 1 / T can 
be obtained equation (3): 

   f
νλ =

      
         (3) 
       Because the study used the speed of sound in the water 
medium, ie seawater. Then the speed of sound in air is denoted 
by (v) can be changed with the speed of sound in water that is 
denoted by (C), so that equation (4)  : 

 f
C

=λ
      

           (4) 
       Power spectral density (PSD) definition as the magnitude of 
the power per intervals frequency , in the form of mathematics 
[16] :  

PSD = ……………………….            
    (5) 
       Calculation of psd in matlab uses the Welch method  [17] , 
namely looking for DFT (based on FFT  algorithms  ) , then 
squaring the value of the magnitude . 
 

VI. RESULT AND DISCUSSION 
       Sound of mammals (dolphins) analyzed in this research is 
the noise that derived from the skull of dolphins. According to 
[18], sound is very important to understand the behavior while 
communicating of several kinds of fish and according to [19] 
mammals can issue various amplitude sounds for communicating 
in exchange information. Analysis of their sound can lead to 
deepen the knowledge of the produced sound while mammals are 
eating, moving, escaping from predator, and also can contribute 
to know more about their reproduction (sexuality and phase 
enlargement) [10]. From the recorded sound, dolphins bottle nose 
(Tursiops aduncus) have three types of different tones. The result 
of the observations are summarized in Table 1. 
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Table 1. Time, Minimum intensity, Maximum intensity, Mean Frequency, and Range intensity 
 

Whistle Time 
(ms)  

Min 
Intensity 
(dB) 

Max 
Intensity 
(dB)  

Mean 
Frequency 
(Hz) 

Range 
Intensity  

1 

100 23.29 23.8 14470.31 0.51 
200 23.35 24.17 10163.67 0.82 

300 23.29 23.84 12316.99 0.55 

400 23.2 23.88 14470.31 0.68 

500 23 24.04 16623.63 1.04 
600 23.39 23.75 18776.95 0.36 

700 23.34 24.03 20930.27 0.69 

2 

100 23.33 24.14 8010.35 0.81 
200 23.18 24.02 10163.67 0.84 
300 22.67 23.9 12316.99 1.23 

400 23.29 23.79 14470.31 0.5 

500 23.93 24.05 16623.63 0.12 

600 23.23 23.85 18776.95 0.62 
700 23.15 23.67 2090.27 0.52 

3 

100 23.3 23.83 8503.03 0.53 

200 23.13 24.12 10094.77 0.99 

300 23.02 24.16 11893.22 1.14 

400 22.91 24 14470.31 1.09 
500 23.13 23.62 16623.63 0.49 

600 23.02 23.7 18776.95 0.68 

700 22.9 23.66 20930.27 0.76 

4 

100 23.62 24.11 8010.35 0.49 
200 23.31 23.91 10163.67 0.6 
300 23.13 23.82 12316.99 0.69 

400 23.29 24.53 14470.31 1.24 

500 23.24 24.09 16623.63 0.85 

600 23.11 23.75 18776.95 0.64 
700 23.19 23.82 20930.27 0.63 

 
Table 2  F Test Whistle at physiotherapy pool 

NO Time (ms) Whistle Sounds male Indo-Pacific bottlenose dolphins 
Peluit 1 Peluit 2 Peluit 3 Peluit 4 

1 100  with200  - * - * 
2 200 with 300 - * - * 
3 300 with 400 * * * - 
4 400 with500 * - * - 
5 500 with 600 * * * * 
6 600 with 700 - - * * 

  -) Not significant effect (Accept Ho) (Fhit<Ftabel) 
 *) Significant (Reject Ho) (Fhit>Ftabel) 
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       Table 1 showed time, minimum intensity, maximum 
intensity, mean frequency, and range intensity. The intensity 
range that is currently on the whistle 4 at 400 ms, and the low 
intensity range is on a whistle 2 at a time of 500 ms. F test based 
on Table 2 the sound of the whistle 1 at 100 to 200, 200 to 300 
ms, 300 to 400 ms, 400 to 500 ms has a value of P> 0.001, while 
the sound of the whistle of 500 to 600 ms, 600 to 700 have a 
value of P <0.001 , 2 whistle sound at the time of 100 to 200, 200 
to 300 ms, 300 ms to 400, 400 to 500 ms, and 600 to 700 ms has 
a value of P> 0.001, while the sound of the whistle of 500 to 600 
ms has a value of P <0.001. 3 whistle sound at the time of 200 to 
300 ms, 300 ms to 400, 500 to 600 ms, and 600 to 700 ms has a 
value of P> 0.001, while the sound of the whistle 100 to 200, 500 
to 600 ms has a value of P <0.001. 4 whistle sounds at 100 to 
200, 200 to 300 ms, 300 ms to 400, 400 to 500, 500 to 600 ms, 
and 600 to 700 ms has a value of P <0.001. Test results F have in 
common (Homogeneous) contained in the relationship between 
the time 500 to 600 with the results of the whistle 1, 2, 3, and 4 
are Reject Ho (Fhit> F table), while the sound of a whistle with a 

time of 100 to 200, 200 to 300, 300 400, 400 to 500, and 600 to 
700 ms is not uniform by seeing patterns and relationships (F 
Test). 
 

VII. CHARACTERISTIC OF DOLPHIN SOUND 
       Whistle sound is the sound produced dolphins from melon 
(the sound source). The sound produced by the dolphin which is 
usually referred to as a marker signal, and the sound of the 
whistle is also used to maintain communications between 
individual dolphins [20]. Whistle sounds produced by dolphins 
can reach 17.04 KHz [1]. The original spectrum by analyzing the 
pattern of MATLAB to see the number of existing spectrum 
whistle sounds. Whistle sound used is 4-5 sounds in the range 
within ± 5 minutes. Original sound of the whistle an original 
spectrum that has not been done filter. Original Sound whistle at 
physiotherapy pool can be seen in Figure 1,2,3,4, 

 

 
Figure 1  Original sound of the whistle 

1  
Figure 2 Original sound of the whistle 2 

 
Figure 3 Original sound of the whistle 3 

 
Figure 4 Original sound of the whistle 4 

 
       Figure 1has obtained the original sound 3 sound patterns that 
are at a time of 50-100 ms, 240-350 ms and 540-600 ms. Figure 
2 has three very strong pattern of the spectrum which is located 
at 200-230 ms, 240-300 ms and 500-600 ms. Figure 3 also has a 
third voice pattern of how during 10-80 ms, 300-350 ms and 550-

650 ms, whereas in figure 4 have a sound pattern more than the 
sound of 1, 2 , 3, the whistle 4 has 5 sound patterns with time is 
0-50 ms, 150-200 ms, 400-450 ms, 500-550 ms, and the last 600-
650. Results of original whistle sound generated at a pool 
physiotherapy and show the treatment before and after meals 
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have the same maximum time range is 700 ms, has a number of 
different patterns and have a different pattern each time. 
According to [21], [24], [25] mean duration of the sound of the 
whistle on common bottlenose dolphin that was dipenangkaran / 
pool which is about 600 ms. Results of this spectrum shows the 
original time range sound made by previous research have a 
range of almost the same time with a difference of 100 ms 
difference. 
       Power Spectral Density (PSD) function to equalize the 
number of rows and columns of data matrix m-file from the 
sound recording process. Power spectral density is a useful 
concept to determine the optimum frequency band of the signal 

transmission system. PSD is a variation of the power (energy) as 
a function of frequency spectrum in the form of density estimated 
using FFT, PSD method is one of the modern spectral estimation 
technique proposed during this decade [22] Figure 5 shows the 
four whistle sound generated by the value of Power Spectral 
Density (PSD), which is found in the highest with 24.30 dB are 
shown in black color on 4 when the whistle sounds before eating 
physiotherapy pool (indicated by black circles). The highest 
intensity value lies in the frequency interval of 14100 Hz, while 
the lowest value that is located on the second whistle with a 
frequency of 8200 Hz with a value of Power Spectral Density 
(PSD) 22.70 dB as indicate

d by the blue line.  

 
 

Figure 5 Power Spectral Density whistle 1-4 
 
       From the results obtained can be identified as the whistle 
sounds emanating from dolphins by calculating or viewing range 
interval whistle sound itself [20]. Highest intensity on a whistle 4 
can also be affected by the position with the position of the 
dolphin is horizontal, because according to [23],  movement in 
the vertical position will probably affect the magnitude of the 
sound and the inconsistency of the sound emitted by the dolphins 
using conservation methods energy obtained by dolphins, and 
will require a lot of energy to expend greater voice intensity 
value. 
 

VIII. BEHAVIVIOUR OF  MALE INDO-PACIFIC BOTTLENOSE 
DOLPHINS 

       Behavior of dolphins taken using recording underwater and 
above the water surface (GoPro Hero 3+). Dolphin behavior 
include position where dolphins male bottle nose while in 
captivity pool physiotherapy and show. Image position and 
behavior of dolphins is obtained by adjusting the sampling sound 
(Wavelab), position and behavior of dolphins at physiotherapy 
pool can be seen in figure 6. 

Whistle 1 Whistle 2 Whistle 3 Whistle 4 

    
 

Figure 6 position and behavior of male dolphins physiotherapy pool 
 
       Figure 6 shows the behavior of dolphins at physiotherapy 
pool with the sound of the whistle 3 physiotherapy seen dolphins 
are in the same pool with the surface, while the whistle 1, 2, and 

4 look the dolphins on the surface. This explains the position of 
dolphins in a pool physiotherapy more dominant and often 
located in the bottom of the pool (less doing the movement). The 

The highest frequency of 14,100 to 14,200 Hz 
with intensity values of 24.30 dB at 420-440 ms 
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position of the movement and the ecology of common bottlenose 
dolphin whistle to sound produced will affect the frequency 
generated by dolphins (Papale et al. 2014). 
 

IX. CONCLUSION 
       Male Indo-Pacific bottlenose dolphins (Tursiops aduncus) in 
Cisarua, Bogor Indonesia has power Spectral Density (PSD) and 
frequency range of the whistle sound different from one another. 
The highest intensity value is the sound of a whistle 4 with 
intensity values 23.40 dB at a frequency 14100-14200 Hz. 
Position of dolphins in a pool physiotherapy more dominant and 
often located in the bottom of the pool.  
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Abstract- An experiment was laid out with four spacing’s 
(30x20cm, 30x30cm, 45x20 cm, 45x30 cm), three bulb sizes 
(<2.0 cm, 2.0-3.0 cm and >3.0 cm) and two depths of planting 
(2.5cm and 6.0cm) in a randomized block design with three 
replications to study their individual and interaction effects on 
vegetative growth and flower yield in tuberose cv. Suvasini. All 
vegetative growth parameters except total chlorophyll content 
and all spike quality parameters spike for girth were found 
significantly influenced with wider spacing (45x30cm). 
Longivity of the spike on the field was found significantly 
maximum (15.77 days) with wider spacing (45x30cm), whereas, 
spike yield per plot (107.83) and per hectare (2.72 lakh ha-1) 
were found significantly maximum with optimum spacing  
(30x30 cm). The large bulb size (>3.0cm) recorded significant 
increase in all growth and spike parameters and spike yield per 
hectare. Planting the bulbs at shallow depth   (2.5cm) resulted in 
the early sprouting, flower spike emergence, floret opening and 
spike girth. The length of spike, number of spikes per plot and 
hectare and longevity of spike in field increased significantly at 
deeper depth (6.0 cm). The bigger sized bulbs (more than 3.0 cm) 
planted at optimum spacing (30x30 cm) and at 6.0 cm depth of 
planting was found best to get maximum commercial advantage 
for achieving higher flower yield. 
 
Index Terms- Tuberose, organic manures, inorganic fertilizers 
and micronutrients, flower yield. 
 

I. INTRODUCTION 
uberose (Polianthes tuberosa L.) is one of the most beautiful 
bulbous tropical flowering plant and commonly called as 

“Rajnigandha (Bengali), Gu-e-chari (Hindi), and Nela sempangi 
(Telugu)”. Tuberose occupies a very selective and special 
position among the ornamental bulbous plants which are valued 
much by the aesthetic world for their serene beauty of the flower 
spikes, bright snow-white flowers and delicacy of fragrance to 
transform the entire area into a nectarine and joyous one. The 
lingering delightful fragrance and excellent keeping quality are 
the predominant characteristics of this crop. It has a great 
economic potential for cut and loose flower trade and essential 
oil industry. The spikes are excellent for vase and other floral 
decorations. The spikes lasts long in vase for 10-15 days [1]. The 
natural flower oil of tuberose is one of the most expensive raw 
material for perfume industry. To meet the ever increasing 
domestic market demand and to tap the export potential of fresh 

flowers and the value added products from tuberose, there is a 
need to increase the productivity of this crop.  
        Fertilizers have great influence on growth and flower 
production in tuberose. Effect of chemical fertilizers and organic 
manures on tuberose production has been reported by several 
authors for different geographical regions [2], [3] and [4]. 
Nitrogen, phosphorus and potassium have a significant effect on 
spike production and floret quality [5]. Poultry manure is 
excellent organic manure, as it contains high nitrogen, 
phosphorus, potassium and other essential nutrients [6]. 
Vermicompost has been shown to have high levels of total and 
available nitrogen, phosphorus, potassium, micronutrients, 
microbial and enzymatic activities and growth regulators [7]. 
Hence the research work has been done to study the fertilizers, 
organic manures and micronutrients on growth and yield of 
tuberose cv. Suvasini.  
 

II. RESEARCH  METHODOLOGIES 
        The present investigation was carried out at the 
Horticultural College and Research Institute, 
Venkataramannagudem, Andhra Pradesh. An experiment was 
laid out with about 10 treatments as given in the table 1. in a 
randomized block design with three replications to study their 
individual and interaction effects on vegetative growth and 
flower yield in tuberose cv. Suvasini.  
 

Table 1: Treatment Details: 
 

        
T1      Recommended Dose of Fertilizers (RDF) 100% 

        
T2  RDF 50% + FYM 25 % + Neem cake 25 % 

        
T3 RDF 50% + Vermicompost 25 % + Neem cake25 % 

        
T4 RDF 50% + Poultry manure25 % + Neem cake 25 % 

        
T5 RDF 50% + FYM 50% 

        
T6 RDF 50% + Vermicompost 50% 

        
T7 RDF 50% + Poultry manure 50% 

 T8 RDF 100% + Zinc 2% at 30, 60 DAP 

T  
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 T9 RDF 100% + Iron 2% at 30,60 DAP 

       
T10 

Control (without any application of manures and 
fertilizers). 

 
Manures (Equivalent to RDF Nitrogen): 
        Farm Yard Manure (FYM) used at the rate of 30 t ha-1, 
Vermi compost was at 6.6 t ha-1, Poultry manure was at 10 t ha-1 

and Neem cake was at 5 t ha-1. 
        Recommended Dose of NPK (RDF) =200:150:100 Kg 
NPK / ha (Kishore and Singh, 2006) 
        Micronutrients: Zinc sulphate 2% foliar spray at 30, 60 
days after planting, Iron sulphate 2% foliar spray at 30, 60 days 
after planting. 
        In inorganic treatments (100% and 50% of recommended 
dose of fertilizers) nitrogen, phosphorus and potassium nutrients 
were applied in the form of urea, single super phosphate and 
muriate of potash respectively.  
        Different organic manures like FYM, vermicompost, neem 
cake and poultry manure were applied as per the treatments to 
respective plots. Vermicompost was obtained by culturing 
Eisenia foetida earthworms on farm and other weed waste along 
with fresh animal dung was used. Farm yard manure was 
obtained by composting different crop residues along with 
animal dung and used in fully decomposed form. Poultry 
droppings were collected from cages type of poultry units and 
allowed to decompose fully and used. Neem cake was obtained 
by crushing of neem seed kernels and used. 
        Farm yard manure, vermi compost, neem cake and poultry 
manure was incorporated in the soil according to the treatment 
combinations of respective plots at 15 days before sowing of 
bulbs.  
        In case of chemical fertilizers half dose of nitrogen and full 
dose of phosphorus and half potash were applied as basal dose. 
The remaining half dose of nitrogen and potash were applied in 
two spilt doses at interval of 30 and 60 days after application of 
basal dose. After application of manures and fertilizers uniform 
size bulbs of 2-3 cm were planted with a common spacing of 
30x30 cm at a uniform depth of 4 cm in all the treatmental plots. 
        Zinc sulphate 2% solutions were prepared by dissolving 20 
g of zinc sulphate in one liter of water. Iron sulphate 2% 
solutions were prepared by dissolving 20 g respectively in one 
liter of water. Respective solutions were applied by foliar 
spraying at 30 and 60 days after planting. 
  

III. RESULT AND DISCUSSION 
        The data regarding the effect of different organic manures, 
inorganic fertilizers and micronutrients on growth characters of 
tuberose cv. Suvasini is presented in Table 2. The data indicated 
that application of organic manures, inorganic fertilizers and 
micronutrients significantly influenced the vegetative characters 
at all growth stages of plant. Among different treatments 
application of 50% recommended dose of fertilizers in 
combination with poultry manure 50% (T7) recorded 
significantly less number of days for sprouting and 50% 
sprouting of bulbs. This might be due to application of poultry 
manure have improved soil texture by making soil loose which 

might have avoided formation of soil crust and might have 
increased the water holding capacity which in turn encouraged 
early sprouting of bulbs. The readily available nutrients from 
50% RDF might have helped in building up of nutrition in bulbs, 
which might have indirectly helped early sprouting. Similar 
results were also reported by [8]. 
        The data recorded in Table 2 revealed that number of 
leaves, leaf area index and total chlorophyll content per plant at 
all stages of plant growth are significantly increased by 
application of  recommended dose of fertilizers 50% in 
combination with poultry manure 50% (T7) . This might be due 
to presence of high quantity of readily available nitrogen (uric 
acid) in poultry manure. Moreover nitrogen is an essential 
element for chlorophyll synthesis and accumulation and also due 
to available micronutrient status. Similar results were also 
reported by [9] in tuberose. [10] reported that number of leaves 
was significantly increased with the application of half of 
chemical fertilizers along with 20 t/ha poultry manure in tuberose 
than only chemical fertilizers. Similar results were also reported 
by [11] in rose that increased vegetative characters by application 
of poultry manure due to improved soil physical conditions and 
micronutrients status. [12] reported significant increase in leaf 
emergence due to application of poultry manure in rose. These 
results were in confirmation with [13] as observed that 
improvement in the leaf area can be attributed to optimum level 
of nutrient availability to plants through chemical fertilizers and 
organic manures in chrysanthemum. Control (T10) recorded more 
number of days for sprouting of bulbs and 50% sprouting of 
bulbs and less values in all growth parameters. RDF alone 
recorded more number of days for sprout emergence and 50% 
sprouting of bulbs and less number of leaves, leaf area index and 
total chlorophyll content per plant compared to RDF with 
organic manure combinations. Similar results were observed 
during both the years of study.  
        The data pertaining to the effect of organic manures, 
inorganic fertilizers and micronutrients on spike characters of 
tuberose cv. Suvasini is presented in Table 3 indicated that  
application of RDF 50% in combination with poultry manure 
50% recorded less number of days to 50% flower spike 
emergence. The earliness may be due to increased nutrient 
availability and growth promoting substances in the soil from 
combined application of organic manures and inorganic 
fertilizers which might have enhanced the uptake of nutrients and 
water by the plants in turn favored the boosting of initial growth 
of the plant which might have stimulated the early flowering. 
Similar results were obtained by [11] in rose and [14] in 
tuberose.  
        Spike length, number of florets,  number of spikes per 
clump ,per plot and per hectare were significantly influenced by 
the application of RDF 50% in combination with poultry manure 
50% followed by RDF 50% in combination with poultry manure 
25% and neem cake 25% as shown in table 3. This might be 
attributed to slow and sustained release of nutrients from poultry 
manure and neem cake. [15] also indicated that poultry manure is 
a good source of nitrogen and other nutrients. The C: N ratio of 
poultry manure is narrower than others which could help to 
release nitrogen at slower rate which is helpful for plant growth 
at later stages of the plant. These organic sources contain 
nitrogen in complex organic form which requires the 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      172 
ISSN 2250-3153   

www.ijsrp.org 

mineralization process to be executed for bringing nitrogen in 
available form. This process is essentially a soil microbiological 
process carried out by the soil heterotrophic micro flora which is 
a slow process. As a result the entire nitrogen becomes available 
to the plants over an extended period of time. These results are in 
conformity with the findings of [16] and [11] in rose,[17] 
and[10] in tuberose. Maximum number of florets per spike was 
recorded by application of RDF 50% in combination with poultry 
manure 25% and neem cake 25% might be due to fast release of 
nutrients and increased levels of both macro and micronutrients 
and more absorption area. These factors increased the plant 
growth and leaf area by which more photosynthates produced 
and resulted in production of more number of florets per spike. 
These results were also found to be in conformity with findings 
of [18] and [19] in marigold. 
        The increased spike yield could be due to increase in the 
yield attributing characters such as number of leaves, leaf area 
index, and total chlorophyll content. The increased spike yield 
might be due to application of poultry manure in combination 
with chemical fertilizers might be attributed to higher 
mineralization of various essential elements due to increased 
microbial activity and organic colloids resulting in better 
availability and uptake of these elements ultimately resulting in 
increased photosynthetic activity. The increased photosynthetic 
activity in turn would have increased assimilation of 
photosynthates resulting in a higher C:N ratio [20]. An increase 
in the higher C: N ration might have helped in increasing number 
of spikes, number of florets per spike, spike weight and spike 
yield per plot. Similar results were also reported by [11] as 
reported that poultry litter performed the best in respect of flower 
characters and flower yield followed by cow dung and 
vermicompost in tuberose. These results are in accordance with 
[17] who reported that poultry litter performed better in flower 
yield than cow dung in tuberose.                         
         In this study the treatment T1 (100% RDF) and T10 
(control) recorded less spike yield. The reduction of spike yield 
may be due to poor initial vegetative growth leading to reduction 
in yield attributing characters. Efficacy of the inorganic 
fertilizers was pronounced when they are combined with organic 
manures was the probable remedy for this problem. Similar 
results were obtained by [21] as reported that lowest flower yield 
with only chemical fertilizers due to production of fewer florets 
per spike.  
         The above results revealed that the higher vase life with 
application of           50% RDF in combination with 25% poultry 
manure along with 25% neem cake may be attributed to 
consistent and slow release of nutrients throughout the growing 
period. Increased nutrient uptake by plants resulted greater water 
conducting tissues which in turn lead to maintaining turgidity. 
Similar results were also reported by [22]) and [15] in tuberose. 
 

IV. CONCLUSION 
        Based on the results of experiment, it could be concluded 
that application of 50% RDF along with poultry manure 50% 
was found promising for good growth and higher spike yield 
with best quality. The above results indicated that there is ample 
scope for substitution of inorganic fertilizers with organic 
manures. 

        Therefore, an integrated approach with specific emphasis on 
organic manures along with chemical fertilizers and micro 
nutrients may be encouraged to produce maximum vegetative 
growth, spikes with best quality considering soil health in view 
for popularizing the cultivation of tuberose cv. Suvasini. 
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Abstract- Today the world is highly competitive. In order to be successful in today’s world it is essential to be highly productive. 
Productivity can be improved in many ways. In this paper the scope for implementation of Overall Equipment Effectiveness (OEE) in 
a fabrication industry are presented. Using Overall Equipment Effectiveness one can determine the present condition of the machines, 
worker-skill and utilization of machine in the industry and also identify the scope for improvement. Two critical machines have been 
identified and studied and the results are presented. 
 
Index Terms- OEE, Productivity, Critical machines, Worker- Skill. 
 
 

I. INTRODUCTION 
he present work is based on the study conducted in a fabrication industry. The industry specializes in MMU/ Doped emulsion 
Pump truck, /Straight Emulsion Pump, Slurry pump trucks, etc. In today’s competitive world it very crucial to stay ahead of the 

competition to survive. This can be done through effective utilization of resources already available at one disposal. Overall 
Equipment Effectiveness is a very useful tool in that respect. The firm under consideration faces a constant problem of low 
performance and even lower utilization of available resources. The present work is about increasing the overall equipment 
effectiveness of critical machines in the industry. 
 
 

II. BACKGROUND 
The present scenario of the company was studied. The usage of available equipment’s, difficulties faced by the industry, the 
possibilities to overcome the difficulties was also studied. The main purpose of the study was to understand the existing work system 
in the industry. Identification of critical machines was also done.  
 
The study was carried out in the following order: 
1) Investigation of the existing work system in the industry. 
2) Identification of critical machines in the industry. 
3) Determining the existing OEE levels of the critical machines.  
4) Comparing the existing OEE levels to that of world-class OEE. 
5) Identifying the scope for improvement. 
 
 

III. OVERALL EQUIPMENT EFFECTIVENESS 
 
OEE can expressed as the ratio of the actual output of the equipment divided by the maximum output of the equipment under the best 
performance condition. OEE is used to determine the overall performance of the equipment and to determine how effectively the 
machine is running. OEE depends on three basic components: Availability, Performance and Quality.  
 

A. SIX BIG LOSSES  
 
OEE is a simple tool that will help to measure the effectiveness of their equipment. It takes the most common and important sources of 
productivity loss, which are called six big losses and given in Table I. 
 
 
 

T 
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Table 1: Six big losses 
Major Loss event  OEE Metric  Loss category  Example of Loss category  
Machine breakdowns  Availability  Down time  Equipment failures, Tooling damage, 

Unplanned maintenance  
Machine adjustments/setups  Availability  Down time  Process warm-up, Machine change over’s, 

material shortage  
Machine stops  Performance  Speed  Product misdeeds, component jam, product 

flow stoppage  
Machine reduced speeds  Performance  Speed  Level of machine operator training, 

Equipment age, Tool wear  
Machine bad parts  Quality  Quality  Tolerance adjustments, worm up process, 

damage,  
Machine production bad parts  quality  quality  Assembled incorrectly, rejects, rework  

 
These losses are quantified as availability, performance rate and quality rate in order to estimate OEE as given in equation (1). 
 
OEE = Availability × Performance × Quality (1) 
 

B. OEE CALCULATION METHOD 
 
 
Planned production time = Shift length – break  
Operating time = Planned production time - downtime loss  
Availability = (Operating time / Planned production time)  
Actual cycle time = (Operating time / No of products produced)  
Performance = (Standard cycle time / Actual cycle time)  
Quality = (Good product / Total product)  
OEE = Availability × Performance × Quality  
 

C. CASE STUDY 
 

The case study was carried out in a Fabrication industry located in Nagpur. The overall equipment effectiveness has been measured to 
know the present situation of the industry. Two critical machines have been identified and studied using overall equipment 
effectiveness calculations. OEE of various kinds of machines gives the best understanding of the issues. 
Calculation of availability denotes how effectively the machine is operating. Ability of workers and machines can be given by 
performance efficiency. Quality rate gives how efficiently the machine is being utilized. 
 

D. IDENTIFICATION OF CRITICAL MACHINES 
 
There are many methods that can be used to identify criticality of machines like Grading of Machine, More Cycle Time, 
Lowest Output, Employee Suggestion, etc. 
 

E. GRADING OF MACHINE 
 
The five factors which are used to categorize the machine are frequency of operation, volume of operation, failure, 
availability of alternatives and cost factor. 
 

Table 2: Criticality of machine 
Sr.no Type Points Rank 

1 Critical Machines 11-15 1 
2 Rank 2 Machines 8-10 2 
3 Rank 3 Machines 8 and below 3 

 
The average points above two in each criteria is considered as having a significant effect in deciding the criticality of the 
machinery which is shown in Table II and 2 bottle neck machines were found out and shown in Table III. 5 bottleneck 
machines were selected based on criteria, all of which comes under the grading of machines criterion. 
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Table 3: Critical machines 

Sr.no Machine name 1 2 3 4 5 Total Rank 
1 Bending Machine 3 3 2 3 3 14 1 
2 Welding Machine 3 3 2 3 1 12 1 
3 Shearing Machine 2 2 1 2 3 10 2 
4 Gantry Machine 2 1 1 3 3 9 2 
5 Rolling Machine 1 1 1 3 3 9 2 
6 Grinding Machine 3 3 1 1 1 9 2 
7 Automatic Profile Cutting m/c 1 1 1 2 3 8 2 
8 Radial Drilling Machine 1 2 1 2 2 8 2 

 
Based on the results obtained bending machine and welding machines were identified as critical machines. 

III. DATA COLLECTION AND ANALYSIS 
Data collected during the month of November and December for 10 shifts for bending machine. 

Table 4: Operation parameters of bending machine 
Production 
Parameters / Shifts 
 

1 2 3 4 5 6 7 8 9 10 Total/
Overall 

Total Production  281 433 421 424 307 265 311 392 403 313 3550 
Scrap 8 18 15 16 11 17 16 14 18 13 146 
Total Available 
Time 

420 420 420 420 420 420 420 420 420 420 4200 

Scheduled 
Downtime 

300 240 240 240 300 300 300 240 240 300 2700 

Unscheduled Down 
Time 

23 15 12 18 13 13 15 26 22 14 171 

Operating Time 97 165 168 162 107 107 105 154 158 106 1222 
Ideal Run Rate/min 4 4 4 4 4 4 4 4 4 4 4 
Availability  80.8 91.7 93.3 90.0 89.2 89.2 87.5 85.6 87.8 88.3 88.6 
Performance 72.4 65.6 62.6 65.4 71.7 61.9 74 63.6 63.8 73.8 66.8 
Quality 97.2 95.8 96.4 96.2 96.4 93.6 94.9 96.4 95.5 95.8 95.9 
O.E.E (%) 56.9 57.6 56.4 56.7 61.7 51.7 61.5 52.5 53.5 62.5 56.7 
 
From the data analysis it can be concluded that the OEE of bending machine was 56.7 % from 10 shifts during the month of 
November and December. 
 
Data collected during the month of November and December for 10 shifts for welding machine. 

 
Table 5: Operation parameters of welding machine 

Production Parameters / Shifts 
 

1 2 3 4 5 6 7 8 9 10 Total/
Overall 

Total Production  (Welding in 
meters) 

81.1 80.6 78.5 77.3 81.6 79.3 82 81.1 76 73.2 790.7 

Scrap 2 0 1 3 0 2 3 3 3 4 21 
Total Available Time 420 420 420 420 420 420 420 420 420 420 4200 
Scheduled Downtime 60 60 60 60 60 60 60 60 60 60 600 
Unscheduled Down Time 43 45 52 58 43 45 51 48 62 72 519 
Operating Time 317 315 308 302 317 315 309 312 298 288 3081 
Ideal Run Rate/min 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 
Availability  88.1 87.5 85.6 83.9 88.1 87.5 85.8 86.7 82.8 80.0 85.6 
Performance 71.1 71.1 70.8 71.1 71.5 69.9 73.7 72.2 70.8 70.6 71.3 
Quality 97.5 100 98.7 96.1 100 97.5 96.3 96.3 96.1 94.5 97.3 
O.E.E (%) 61 62.2 59.8 57.3 63 59.6 61 60.3 56.3 53.4 59.4 
From the data analysis it can be concluded that the OEE of welding machine was 59.4 % from 10 shifts during the month of 
November and December. 
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IV. RESULTS AND DISCUSSIONS 
Bending Machine and Welding Machine were identified as critical machines through grading of machines. Grading of machines was 
done based on the frequency of operation, volume of operation, failure, availability of alternatives and cost factor. The existing OEE 
level of bending machine and welding machine are 56.7 % and 59.4 % as shown in figure: 1 and figure: 2 along with availability, 
performance and quality respectively. Since the existing OEE levels of the critical machines are less than the world-class OEE level 
i.e. 85% as shown in figure: 3, it can be concluded that there is scope for improvement of OEE of both the critical machines 
respectively.   
 

 
 

Figure 1: Availability, performance, quality and OEE of bending machine. 
 

 
 

Figure 2: Availability, performance, quality and OEE of bending machine. 
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Figure 3: World-class OEE vs. Existing OEE levels. 
 

V. CONCLUSION 
Based on the study conducted it can be concluded that the both the critical machines .i.e. bending machine and welding machine 

have scope for improvement in OEE since the existing levels are less than that of world-class  OEE levels. It can also be observed that 
out of availability, performance and quality factor, performance is the one that is lagging the most and bringing the OEE levels down 
in both bending machine and welding machine respectively. 
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Abstract- There are many unsolved problems that computers 
could solve if the appropriate software existed. Many real time 
problems are currently unsolvable such as Flight control systems 
for aircraft, automated manufacturing systems, and sophisticated 
avionics systems, not because current computers are too slow or 
have too little memory, but simply because it is too difficult to 
determine what the program should do. If a computer could learn 
to solve the problems through trial and error, that would be of 
great practical value. Reinforcement Learning is an approach to 
machine intelligence that combines two disciplines: Dynamic 
Programming and supervised learning to successfully solve 
problems that neither discipline can address individually. 
Encouraged by this emerging technique, this document briefly 
reviews the basic study of reinforcement learning, its various 
techniques and applications of it in various fields. 

  
Index Terms- Dynamic Programming, Monte carlo, Temporal 

difference 

I. INTRODUCTION 
 
Reinforcement learning is one of the more recent fields in 
artificial intelligence. Reinforcement learning is an area of 
machine learning in which agent (learner) learns by interaction 
with the environment [2]. In this, reward signal is provided to the 
agents so it can understand and update performance accordingly. 
While there are a few different types of learning, reinforcement 
learning normally helps adjust our physical actions and motor 
skills.  The actions an organism perform result in feedback, 
which in turn is translated into a negative or positive reward for 
that action. Reinforcement learning is learning what to do--how 
to map situations to actions--so as to maximize a numerical 
reward signal [1]. The learner is not told which actions to take, as 
in most forms of machine learning, but instead must discover 
which actions yield the most reward by trying them [1]. 
Reinforcement learning is used in areas like Robot navigation, 
Adaptive control, combinatorial optimization, Game playing, 
Computational Neuroscience [4]. 
 
In Section I, basics related to reinforcement learning is 
introduced. In section II, various techniques of reinforcement 
learning with its drawback is explained. Tic -Tac 
 

II.REINFORCEMENT LEARNING TECHNIQUES  
 
There are many different techniques for solving problems using 
reinforcement learning.  

A. Dynamic Programming (DP) 
Dynamic programming is a technique for computing optimal 
policies. An optimal policy can, by definition, be used to 
maximize reward, so DP can be very useful under the right 
circumstances.  

Drawbacks of Dynamic Programming 
 It requires a perfect model of the environment  
 It requires a considerable amount of computation. 
 
B. Policy Improvement: 
 
One of the most basic DP methods is to compute the exact value 
function for a given policy, and then use that value function to 
produce a new policy. If we assume that we have a good value 
function that assigns a value to each state, a sensible policy is 
often to simply move to the adjacent state with the highest value. 
(“Adjacent state” in this sense is defined as any state that can be 
reached with a single action.) In this way, the policy can be 
updated using the improved value function. This technique is 
called policy improvement. 
 
Drawback of Policy Improvement: 
 
• The problem with policy improvement is that computing the 

exact value function can take a considerably long time, since 
it requires iterating many times over every possible state. 

• Even simple problems can have environments with a number 
of states so large that such iteration is realistically impossible. 

 

C. Monte Carlo (MC) 
Monte Carlo techniques, on the other hand, require no 
knowledge of the environment at all. They are instead based on 
accumulated experience with the problem. As the name might 
suggest, MC is often used to solve problems, such as gambling 
games that have large numbers of random elements. 
Like DP, MC centres on learning the value function so that the 
policy can be improved. The simplest way of doing this is to 
average each reward that a given state (or state-action pair, if that 
is the type of value function being used) results in. For example, 
in a game of poker, there are a finite number of states (based on 
the perceptions of the player) that exist. An MC technique would 
be to keep track of the rewards received after each state, and then 
make the value of each state equal to the average of all the 
rewards (money won or lost) encountered following that state (in 
that particular game). Assuming an “agent has Royal Flush” state 
had been encountered at all, the value for that state would 
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probably be very high. On the other hand, an “agent has a 
worthless hand” state would probably have a very low value. 
Obviously, accumulating useful value data for states requires 
many repeat plays of the game.  
 
Drawback of Monte Carlo: 
• Since MC learns with experience, many repetittions of 

problems are required. 
• It is possible to “solved” problems using MC by exploring 

every possibility and then generating an optimal policy.  
However, this can take a long time, (the number of 
variables in a human poker game make the number of states 
huge) and for many problems (like black jack), the 
randomness is so great that, a “solution” doesn’t result in 
winning even half the time. 

 

D. Temporal Difference (TD) 
One of the problems common to both dynamic programming and 
Monte Carlo is that the two techniques often don’t produce 
information that’s useful until a huge number of possible states 
have been encountered multiple times. It is possible to get over 
this problem with some DP methods by localizing updates, but in 
that case, the problem remains that DP requires a perfect model 
of the environment. 
One solution to these problems lies in the method of temporal 
difference (TD), which combines many of the elements of DP 
and MC.  
Like MC, TD uses experience to update an estimate of the value 
function over time. Like MC, after a visit to a state or state-action 
pair, TD will update the value function based on what happened. 
However, MC only updates after the run-through of the problem, 
or episode, has been completed. It is at that point that MC goes 
back and updates the value averages for all the states visited, 
based on the reward received at the end of the episode. 
TD (0): 
TD, on the other hand, updates after every single step taken. The 
general methodology for basic TD, sometimes called TD (0), is 
to choose an action based on the policy, and then update the 
value of the current state based on the sum of the reward given 
by the following state and the difference in values between the 
current and following state. This sum is often multiplied times a 
constant called a step-size parameter. This technique of updating 
to new estimates based partly on current estimates is called 
bootstrapping. 
TD works well because it allows the agent to explore the 
environment and modify its value function while it’s working on 
the current problem. This means that it can be a much better 
choice than MC is for problems that have a large number of steps 
in a given episode, since MC only updates after the episode is 
completed. Also, if the policy depends partly on the value 
function, the behaviour of the agent should become more 
effective at maximizing reward as updating continues. This is 
called using TD for control (as opposed to simply predicting 
what future value), and there are a number of well-known 
algorithms, such as Sarsa and Q-Learning, that do it. 
 
TD is often used with state-action pair values rather than simply 
state values. Since the value of a given state-action pair is an 

estimation of the value of the next state, TD is considered to 
predict the next value. 
TD (λ ):  
TD (0) predicts ahead one step. There is a more generalized form 
of TD prediction called n-Step TD Prediction, characterized by 
TD (λ). This uses a mechanism called an eligibility trace that 
keeps track of which states (or state-action pairs) leading upto the 
current state are responsible for the current state, and then 
updates the values of those states to reflect the extent to which 
they made a difference. As Sutton & Barton (1998) point out, the 
generalized MC method can be considered a form of TD(λ) that 
tracks the entire sequence of actions and then updates all the 
visited states (without using a discount factor) once a reward has 
been reached. MC, in other words, can be considered a form of 
TD that is on the opposite end of the spectrum from TD (0). TD 
(0) only predicts one state, but MC “predicts” every state (though 
in this sense “prediction” refers to learning about past events). 
Using TD (λ) in this way results in some of the same problems 
that MC has, in that some information isn’t learned about a state 
until well after that state has been encountered. However, if 
multiple episodes are expected in the same environment, the 
information learned during one episode will become useful in the 
next episode. Also, if the same state is visited twice, the 
information will be immediately useful. [2] 
 

IV. TIC-TAC-TOE GAME  
Consider the familiar child's game of tic-tac-toe. Two players 
take turns playing on a three-by-three board. One player plays Xs 
and the other Os until one player wins by placing three marks in 
a row, horizontally, vertically, or diagonally, as the X player has 
in this game:  

 
Figure 3.1 Tic-tac-toe game[1] 

If the board fills up with neither player getting three in a row, the 
game is a draw. Because a skilled player can play so as never to 
lose, let us assume that we are playing against an imperfect 
player, one whose play is sometimes incorrect and allows us to 
win. For the moment, in fact, let us consider draws and losses to 
be equally bad for us. Here is how the tic-tac-toe problem would 
be approached using reinforcement learning and approximate 
value functions. First we set up a table of numbers, one for each 
possible state of the game. Each number will be the latest 
estimate of the probability of our winning from that state. We 
treat this estimate as the state's value, and the whole table is the 
learned value function. State A has higher value than state B, or 
is considered "better" than state B, if the current estimate of the 
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probability of our winning from A is higher than it is from B. 
Assuming we always play X s, then for all states with three Xs in 
a row the probability of winning is 1, because we have already 
won. Similarly, for all states with three Os in a row, or that are 
"filled up," the correct probability is 0, as we cannot win from 
them. We set the initial values of all the other states to 0.5, 
representing a guess that we have a 50% chance of winning. We 
play many games against the opponent. To select our moves we 
examine the states that would result from each of our possible 
moves (one for each blank space on the board) and look up their 
current values in the table. Most of the time we move greedily, 
selecting the move that leads to the state with greatest value, that 
is, with the highest estimated probability of winning. 
Occasionally, however, we select randomly from among the 
other moves instead. These are called exploratory moves because 
they cause us to experience states that we might otherwise never 
see. A sequence of moves made and considered during a game 
can be diagrammed as in Figure 3.2.  

   
Figure 3.2 A sequence of tic-tac-toe moves [1]. 

 
Here, The solid lines represent the moves taken during a game; 
the dashed lines represent moves that we (our reinforcement 
learning player) considered but did not make. 
While we are playing, we change the values of the states in 
which we find ourselves during the game. We attempt to make 
them more accurate estimates of the probabilities of winning. To 
do this, we "back up" the value of the state after each greedy 
move to the state before the move, as suggested by the arrows in 
Figure 3.2 More precisely; the current value of the earlier state is 
adjusted to be closer to the value of the later state. This can be 
done by moving the earlier state's value a fraction of the way 
toward the value of the later state. If we let s denote the state 
before the greedy move, and s′  the state after the move, then the 

update to the estimated value of s, denoted )(sv , can be written 
as  

)]()([)()( sVsVsVsV −′+← α                                            
(3.1) 
Where α is a small positive fraction called the step-size 
parameter, which influences the rate of learning. This update rule 

is an example of a temporal-difference learning method, so called 

because its changes are based on a difference, )()( sVsV −′ , 
between estimates at two different times.  
The method described above performs quite well on this task. 
For example, if the step-size parameter is reduced properly over 
time, this method converges, for any fixed opponent, to the true 
probabilities of winning from each state given optimal play by 
our player. Furthermore, the moves then taken (except on 
exploratory moves) are in fact the optimal moves against the 
opponent. In other words, the method converges to an optimal 
policy for playing the game. If the step-size parameter is not 
reduced all the way to zero over time, then this player also plays 
well against opponents that slowly change their way of playing.  
Although tic-tac-toe is a two-person game, reinforcement 
learning also applies in the case in which there is no external 
adversary, that is, in the case of a "game against nature." 
Reinforcement learning also is not restricted to problems in 
which behaviour breaks down into separate episodes, like the 
separate games of tic-tac-toe, with reward only at the end of each 
episode. It is just as applicable when behaviour continues 
indefinitely and when rewards of various magnitudes can be 
received at any time [1].  
 

CONCLUSION 
The Reinforcement learning can efficiently solve many real time 
applications. Unlike supervised learning, reinforcement learning 
systems do not require explicit input-output pairs for training. It 
can be efficiently used in various applications like robot 
navigation, Game playing and for dynamic allocation of 
channels. Reinforcement learning is an extension of classical 
dynamic programming in that it greatly enlarges the set of 
problems that can practically be solved.  
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Abstract- Internal communication in the public sector is an 
important factor in the improvement of service delivery 
especially in institutions of higher education hence this study to 
describe the communication methods used by public universities 
to disseminate corporate identity messages to employees. The 
research was carried out through the mixed methods design 
which comprised a descriptive survey for the qualitative data, in-
depth interviews and documentary analysis for qualitative data.  
The target population consisted of ten public universities in 
Kenya.  The sample size was 386 participants which included 
lecturers, administrative staff, registrars and public relation 
managers drawn from three older universities and seven recently 
charted universities.  The findings indicated that the 
communication methods are top-down and one way. The 
recommendation was that universities create a communication 
policy that included a formalized way for information to move 
from the bottom-up. 
 
Index Terms- Corporate Identity (CI), Corporate 
Communication, Public Universities, Employee Communication, 
Internal Communication 
 

I. INTRODUCTION 
an Riel (1997) in Mohamad, Abubakar& AbdulRahman 
(2007) states the three main concepts in corporate 

communication that are studied by scholars. The concepts are 
corporate identity, corporate reputation and communication 
management. Moreover (Illia & Balmer, 2012) emphasize that 
the key to having a corporate communications strategy is the 
notion of a corporate identity: the basic profile that an 
organization wants to project to all of its important stakeholder 
groups and how it aims to be known by these various groups in 
terms of the corporate images and reputations that they hold.  
        Universities, faced with competition, have realized the role 
of corporate identity as a powerful source of competitive 
advantage (Melewar & Akel, 2005). They have thus begun to 
develop and implement corporate identity programs as part of 
their competitive strategies (Baker & Balmer, 1997). 
        Sagimo (2002) states that the fundamental purpose of 
organizational communication is to enable employees perform 
according to the organization’s strategic intent. It is assumed that 
organizations have the capability to rapidly identify, send, 
receive, and understand strategic information that is credible, 

sensible, and relevant. O’Neil and Spurlock (2009) define 
internal corporate communication as utilizing tools such as 
suggestion boxes, presentation and dialogue sessions, paper 
memo, email, voice mail, corporate email news, webpage, 
employee newspaper, newsletter, posters and flyers, employee 
articles in corporate newsletters and e-newsletters, notice boards, 
and meetings. They note that many organizations are still shying 
away from the new media despite the campaigns to adopt such 
forms of communication. 
        In Kenya, the elevation of fifteen (15) university colleges to 
fully-fledged universities has increased the number of public 
universities from seven (7) to twenty-two (22) (Commission for 
University Education, 2014). This is in addition to the fourteen 
(14) private universities already in existence. This means that all 
these universities are in a bid to attract qualified students and 
members of staff in a highly competitive environment. 
Furthermore the Universities Act 2012 requires that all student 
admissions be based on student preference rather than bed 
capacity as was the case earlier. This puts all universities on an 
equal footing in their bid to compete for students as opposed to 
some universities having an upper hand due to their existing 
infrastructure. It is highly prudent therefore for these universities 
to rally all their obtainable resources and available means to 
communicate their unique identities to the public in order to 
grow their profiles and reputation. 
 

II. RESEARCH ELABORATIONS 
        This research used a mixed methods approach which 
permits the collection of both qualitative and quantitative data in 
the same study (Creswell, 2009). The mixed methods approach 
was selected for this study as it enabled the researcher to collect 
well rounded and detailed data that was not only  numerically 
descriptive but also enabled the study to gather multiple views 
and different perspectives (Creswell, 2009). 
        The target population was ten universities comprising of 
three older universities and seven recently chartered universities. 
The study also used purposive sampling to select the registrars 
either academic or administrative and the public relations officers 
in the selected universities. 3 registrars 
(academic/administration) and 3 public relations officers were 
purposively sampled. Purposive sampling was used to select 
strategic plans and communication policies documents of the 
selected universities for accumulation of secondary data. 

V 
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        The researcher used three types of research instruments; 
questionnaire, an interview schedule and an observation guide. 
The researcher constructed a questionnaire for the university 
employees who are lecturers and administrative staff which 
collected quantitative data. The questionnaire was appropriate for 
this large number of respondents. The researcher used structured 
closed questions as well as the rating scale in the questionnaire. 
The closed- ended type of questions facilitated consistency of 
certain data across respondents. The rating scale was used to 
measure perception, attitude, values and behavior of the 
respondents (Mugenda & Mugenda, 2003).  
        Interview questions were used to interview the university 
registrars and public relations officers because these are the 
officers who are involved in the formulation of corporate identity 
and also oversee the implementation of the structure of corporate 

identity in the universities. This research instrument enabled the 
researcher to collect in-depth qualitative data on ways of 
harnessing the corporate identity structure to enhance service 
delivery, employee use of corporate identity structure and 
communication feedback from employees. This information 
enhanced the quantitative data collected by the questionnaire.    
         The researcher employed documentary/ content analysis 
using observational schedule to extract first-hand information on 
corporate identity structure, communications methods on 
disseminating corporate identity structure and expectations on 
service delivery on the employees from the university strategic 
plans and communication policies. This data would also enhance 
the quantitative data collected by the questionnaire.  
 

III. RESULTS/FINDINGS 
Table 1 

Use of internal memos (lecturers) 
 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

1 1 .5 .7 .7 
INTERNAL 
MEMOS 

136 74.7 99.3 100.0 

Total 137 75.3 100.0  
Missing System 45 24.7   
Total 182 100.0   

 
Table 2 

Use of internal memos (administrative staff) 
 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid INTERNAL 
MEMOS 

141 75.8 100.0 100.0 

Missing System 45 24.2   
Total 186 100.0   

 
        Table 1 internal memos for lecturers and table 2 internal 
memos for administrative staff.   The tables above show that 
universities most common communication method to disseminate 

CI is the use of internal memos at 136 (74.7%) for lecturers and 
141 (75.8%) for administrative staff.  This could be because 
universities follow a top-down method of communication.   

 
Table 3 

Use of notices (lecturers) 
 

 Frequency Percent Valid Percent Cumulative Percent 
Valid NOTICES 121 66.5 100.0 100.0 
Missing System 61 33.5   
Total 182 100.0   

 
Table 4 

Use of notices (administrative staff) 
 

 Frequency Percent Valid Percent Cumulative Percent 
Valid NOTICES 128 68.8 100.0 100.0 
Missing System 58 31.2   
Total 186 100.0   
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        Table 4 and table 5 above show for lecturers and administrative staff use of notices are at 121 (66.5%) and 128 (68.8%) for 
lecturers and administrative staff respectively.   
 

Table 6 
Use of E-mail (lecturers) 

 
 Frequency Percent  Cumulative Percent 

Valid UNIVERSITY 
EMAIL 

94 51.6  100.0 

Missing System 88 48.4   
Total 182 100.0   

 
Table 7 

Use of E-mail (administrative staff) 
 

 Frequency Percent  Cumulative 
Percent 

Valid UNIVERSITY EMAIL 109 58.6  100.0 
Missing System 77 41.4   
Total 186 100.0   

 
        Due to adoption of newer technologies and their advantages such as affordability, accessibility and speed, use of emails is also a 
major communication method used in universities as can be seen in tables 6 and 7 above for lecturers and administrative at 94 (51.6%) 
and 109 (58.6%) respectively.   
 

Table 8 
Use of sms (lecturers) 

 
 Frequency Percent Valid Percent Cumulative 

Percent 
Valid TELEPHONES (SMS) 63 34.6 100.0 100.0 
Missing System 119 65.4   
Total 182 100.0   

 
Table 9 

Use of sms (administrative staff) 
 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid TELEPHONES (SMS) 48 25.8 100.0 100.0 
Missing System 138 74.2   
Total 186 100.0   

 
        On the other hand the use of short message service (sms) has not been prevalent as it could be because it does not provide a 
sufficient avenue for provision of corporate identity messages hence it has only 63 (34.6%) for lecturers and 48 (25.8%) for 
administrative staff as seen in tables 8 and 9 above.  
 

Table 10 
Use of meetings (lecturers) 

 
 Frequency Percent Valid Percent Cumulative 

Percent 
Valid MEETINGS 72 39.6 100.0 100.0 
Missing System 110 60.4   
Total 182 100.0   
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Table 11 
Use of meetings (administrative staff) 

 
 Frequency Percent Valid Percent Cumulative 

Percent 
Valid MEETINGS 50 26.9 100.0 100.0 
Missing System 136 73.1   
Total 186 100.0   

 
        Tables 10 and table 12 above shows that meetings as avenues for disseminating corporate identity are also not very common.  
This could be because meetings normally have fixed agendas and few are specifically called to advance corporate identity. Lecturers 
at 72 (31.6%) and administrative staff at 50 (26.9%).   
 

Table 13 
Use of social media (lecturers) 

 
 Frequency Percent Valid Percent Cumulative Percent 

Valid SOCIAL MEDIA (FACEBOOK, 
TWITTER, WHATSAPP 

65 35.7 100.0 100.0 

Missing System 117 64.3   
Total 182 100.0   

 
Table 14 

Use of newsletters (lecturers) 
 

 Frequency Percent Valid Percent Cumulative Percent 
Valid UNIVERSITY NEWSLETTER 33 18.1 100.0 100.0 
Missing System 149 81.9   
Total 182 100.0   

 
        Table 13 and table 14 show that social media use is 65 (35.7%) and the newsletter is 33 (18.1%) for lecturers.  This could be 
because newsletters are mostly published quarterly and are not widely available and that lecturers have also embraced new media 
technologies especially for communication with students.   
 

Table 15 
Use of social media (administrative staff) 

 
 Frequency Percent Valid Percent Cumulative Percent 

Valid SOCIAL MEDIA (FACEBOOK, 
TWITTER, WHATSAPP 

32 17.2 100.0 100.0 

Missing System 154 82.8   
Total 186 100.0   

 
 

Table 16 
Use of newsletters (administrative staff) 

 
 Frequency Percent Valid Percent Cumulative Percent 
Valid UNIVERSITY NEWSLETTER 37 19.9 100.0 100.0 
Missing System 149 80.1   
Total 186 100.0   

 
        Table 15 and table 16 show social media use is 32 (17.2%) for administrative staff and newsletter use is 37 (19.9%).  These two 
methods may not be used so well amongst administrative staff because their communication is mostly instruction oriented and these 
two forms do not relay instructions formally.  
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        Looking further at the communication methods used to disseminate corporate identity respondents were asked to respond to the 
statement the channels of communication are effective as seen in table 47 and 48 below for lecturers and administrative staff 
respectively.   
 

Table 17 
Effectiveness of channels of communication (lecturers) 

 
 Frequency Percent Valid Percent Cumulative Percent 

Valid 

STRONGLY DISAGREE 6 3.3 3.3 3.3 
DISAGREE 41 22.5 22.5 25.8 
UNDECIDED 5 2.7 2.7 28.6 
AGREE 77 42.3 42.3 70.9 
STRONGLY AGREE 53 29.1 29.1 100.0 
Total 182 100.0 100.0  

 
Table 18 

Effectiveness of channels of communication (administrative staff) 
 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

STRONGLY DISAGREE 8 4.3 4.3 4.3 
DISAGREE 32 17.2 17.2 21.5 
UNDECIDED 4 2.2 2.2 23.7 
AGREE 91 48.9 48.9 72.6 
STRONGLY AGREE 51 27.4 27.4 100.0 
Total 186 100.0 100.0  

 
        For lecturers 53 (29.1%) strongly agreed, 77 (42.3%) agreed, 5 (2.7%) were undecided, 41 (22.5%) disagreed and 6 (3.3%) 
strongly disagreed.  For administrative staff 51 (27.4%) strongly agreed, 91 (48.9%) agreed, 4 (2.2%) were undecided, 32 (17.2%) 
disagreed and 8 (4.3%) strongly disagreed.  For both respondents, the majority felt that the communication methods were effective, 
this could be because they encounter these communication messages on a regular basis through memos and notices.   
 

Table 19 
Mean of effectiveness of channels of communication (lecturers) 

 
 N Minimum Maximum Mean Std. Deviation 
The channels of 
communication in the 
university are effective. 

182 1 5 3.71 1.201 

Valid N (listwise) 182     
 

Table 20 
Mean of effectiveness of channels of communication (administrative staff) 

 
 N Min Max Mean Std. Deviation 
The channels of 
communication in the 
university are effective. 

186 1 5 3.78 1.153 

Valid N (listwise) 186     
 
        Table 19 and 20 above show the mean mark for lecturers to be at 3.71 as compared to the maximum mean of 5 and the mean 
mark of administrators to be at 3.78 as compared to the maximum mean of 5.  These marks are on the lower side of the maximum 
mean and it could be because the channels are not wholly effective. 
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Table 21 
Mean of effectiveness of channels of communication 

 
 N Mean Std. 

Devia
tion 

Std. Error 95% Confidence Interval 
for Mean 

Minimum Maximum 

Lower Bound Upper 
Bound 

Administrative Staff 186 3.78 1.153 .085 3.61 3.95 1 5 
Lecturers 182 3.71 1.201 .089 3.54 3.89 1 5 
Total 368 3.75 1.176 .061 3.63 3.87 1 5 

 
 

Table 22 
Analysis of Variance of Groups 

 
 Sum of Squares df Mean Square F Sig. 
Between Groups .392 1 .392 .283 .595 
Within Groups 507.105 366 1.386   
Total 507.497 367    

 
        Table 22 shows that there is no significant difference in effectiveness of communication channels between groups at 0.595>0.05. 
This could be both respondents perceive that the channels of communication are minimally effective. 
        Respondents also gave their contribution on the ways to promote the unique identity of the university to the staff members.   
        Both respondents, lecturers and administrative staff agreed that branding was the most effective way to do this as per table 23 and 
24 below.  This could be more so for administrative staff who in most universities are provided with branded items such as shirts, 
pens, umbrellas for use by the university.    
 

Table 23 
Branding as a way of promoting CI to staff members (lecturers) 

 
 Frequency Percent Valid 

Percent 
Cumulative 
Percent 

Valid Branding  105 57.7 100.0 100.0 
Missing System 77 42.3   
Total 182 100.0   

 
Table 24 

Branding as a way of promoting CI to staff members (administrative staff) 
 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid Branding  112 60.2 100.0 100.0 
Missing System 74 39.8   
Total 186 100.0   

  
Table 25 

Seminars as a way of promoting CI to staff members (lecturers) 
 

 Frequency Percent Valid Percent Cumulative Percent 

Valid Seminars on university’s 
proposed strategies 

74 40.7 100.0 100.0 

Missing System 108 59.3   
Total 182 100.0   

 
        Table 25 above shows that lecturers preferred seminars on university’s proposed strategies as an effective mean of promoting the 
unique identity while table 26 below shows that administrative staff preferred regular departmental meetings.  This could be deduced 
as  to the different nature of work performed  by the respondents whereby lecturers could prefer an ad hoc interactive session as 
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opposed to formally scheduled meetings.  Table 27 below shows that lectures put meetings at 67 (36.8%) and table 28 shows that 
administrative staff put seminars at 58 (31.2%).   
 

Table 26 
Meetings as a way of promoting CI to staff members (administrative staff) 

 
 Frequency Percent Valid Percent Cumulative Percent 
Valid Regular departmental meetings 73 39.2 100.0 100.0 
Missing System 113 60.8   
Total 186 100.0   

 
Table 27 

Meetings as a way of promoting CI to staff members (lecturers) 
 

 Frequency Percent Valid Percent Cumulative Percent 
Valid Regular departmental meetings 67 36.8 100.0 100.0 
Missing System 115 63.2   
Total 182 100.0   

 
Table 28 

Seminars as a way of promoting CI to staff members (administrative staff) 
 

 Frequency Percent Valid Percent Cumulative 
Percent 

Valid Seminars on university’s 
proposed strategies 

58 31.2 100.0 100.0 

Missing System 128 68.8   
Total 186 100.0   

 
        Both lectures and administrative staff, do not regard informal meetings as an appropriate way for corporate identity dissemination 
as can be seen in table 29 and 30 with lecturers at 66 (33.0%) and administrative staff at 57 (30.6%) respectively.  This could be 
because corporate identity messages usually stem from the top down in a formal structured way.  

 
Table 29 

Informal gatherings as a way of promoting CI to staff members (lecturers) 
 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Informal gatherings between staff 
and senior management 
(interdepartmental staff games, 
team building,) 

60 33.0 100.0 100.0 

Missing System 122 67.0   
Total 182 100.0   

 
Table 30 

Informal gatherings as a way of promoting CI to staff members (administrative staff) 
 

 Frequency Percent Valid Percent Cumulative Percent 

Valid 

Informal gatherings between staff 
and senior management 
(interdepartmental staff games, 
team building,) 

57 30.6 100.0 100.0 

Missing System 129 69.4   
Total 186 100.0   

 
 
        These findings are also augmented by interviews done with 
the registrars who reiterated that universities disseminate these 

CI messages through internal memos and emails.  One registrar 
had also created a WhatApp group (social messaging mobile 
platform) where he would post appropriate messages and also 
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welcome views from staff members.  Another registrar pointed 
out that job descriptions were also good avenues through which 
corporate identity messages were disseminated.  He also stated 
that during meetings at all levels of the university, corporate 
identity messages were re-emphasized and these also provided a 
good avenue for dissemination. Statutory documents were also 
cited as other methods of communication.  One public relation 
manager also pointed out that these communication methods 
were mostly top down and could even have negative 
connotations for instance ‘a memo has come’ is usually said with 
a presentiment of bad news.  Another PR manager also stated 
that feedback options for employees were limited to departmental 
meetings.  This viewpoint was also reiterated by a registrar who 
stated that feedback options for employees was in departmental 
meetings and maintaining an open door policy where employees 
felt they could work and air their views.   
        A PR manager also mentioned websites as good drivers of 
corporate identity messages as well as emails pointing out that 
most staff members had official university e-mails and addresses 
and this could be reached electronically.  He also pointed out that 
e-notices posted on websites were beginning to have the same 
response as hard copy notices.  Feedback avenues on websites 
were provided although they were not well utilized.   
        End of year appraisals were also cited as means of feedback 
by a registrar as well as end of year parties.  “They are not just 
for eating, they are opportunities for staff members to contribute” 
he stated.  It was generally acknowledged across the board that 
although corporate identity messages were cascaded through 
formal means from top to down, there was no established way for 
employees to give their feedback on the effectiveness or impact 
of the messages.   
        One PR said “people respond to the messages because they 
come in form of orders not because of understating” One 
registrar stated that the university had established a complaints 
committee to handle issues raised, although it was rarely utilized.  
A PR manager stated that he had established a good rapport with 
members of staff of all cadres and so was often in reception of 
feedback form employees.  He gave an example of where the 
university drivers felt neglected in terms of in-service training 
which was part of the university’s core values, they explained 
that other workers were periodically being trained on new ways 
of performing but they had been neglected.  Based on this 
information the PR officer approached the transport manager and 
the vice chancellor to kick start the process of training them on 
modern methods of defensive driving.   
        This situation is reflective of how the lack of a formal 
policy on internal communications, leaves employees with few 
options of feedback.  One registrar said that “policy documents 
are only for serious issues such as intellectual property issues” 
thus implying that communication is not a ‘serious issue’.  It was 
also observed that out of the ten universities visited, only one 
university had formulated a communications policy that was 
mostly concerned with top-down communications. 
        This ties in with a study by Zheng (2009) which found that 
most managers defined information as one way messages, news 
about the organization and things employees needed to know to 
be able to do their work.  Horomia (2007) also reiterates that in 
most organizations, there is no template for the governance 
structure and content of internal communication.    

        Griffin, Laplonge and Laplonge (2011) describe the 
importance of maintaining dialogue at all levels of the 
organization in order to engage people and create a culture of 
belonging.  They exhort managers to talk with employees rather 
than talk at employees. Lockwood (2007) also identifies 
branding as a form of communication strategy that promotes 
employee engagement as it continually sends a message about 
the company, its mission, values and products to the workforce.  
The organization’s brand values must be communicated regularly 
and prominently through an organization’s communication 
channels.   
        The use of a wide variety of communication channels is also 
advocated due to the variety of the workforce, Griffin, Laplange 
and Laplange (2011) state that rather than taking a one-size-fit-
all approach, internal communication should segment the 
workforce, identity and target employee segments through an 
appropriate selection of communication channels and content to 
reflect the true diversity of its workforce.   These findings also 
agree with Tariszka- Semegine (2012) who states that downward 
communication is more prevalent than upward communication.  
She also found out that employee satisfaction with upward 
communication tends to be lower than their satisfaction with 
downward communication, particularly with the strategies used 
in upward communications such as survey and complaints 
procedures.      
  

IV. CONCLUSIONS 
        The findings indicate that internal memos, notices, emails 
are the most prevalent methods for both lecturers and 
administrative staff.  Lecturers found SMS and social media to 
be applicable methods while administrative staff found meetings 
to be a better method of cascading CI messages.  Newsletters 
were found not to be very useful in cascading these messages for 
both the lecturers and administrative staff.  The findings also 
indicate that the channels of communication in place are 
effective in terms of relaying information from the top-down but, 
structures are lacking for conveyance of information from down 
to top. The findings show that branding is the most ideal way of 
promoting awareness of CI, lecturers preferred seminars as the 
appropriate way of promoting CI messages while administrative 
staff found meetings to be more appropriate.  This disparity in 
preferences was found to be because of the nature of their work.  
The findings also indicate that almost all universities lack a 
proper communication policy that guides the communication 
structure.  
        The findings imply that there is a structured recognized way 
of cascading information from the top- down but there is no 
structured way for down-top information. There was also a lack 
of communication policy document that guides communication, 
meaning effectiveness of existing communication structures is 
difficult and also interlinking them to change situations becomes 
difficult.  The study recommends that universities also institute 
formal structures of information being relayed from the bottom. 
The study also recommends that communication polices be 
instituted that guide on how internal communication can be 
internally modified to accommodate changing dynamics of 
employees.   
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Abstract- The purpose of this study was to identify the 
autocorrelation spatial variations of heat Islands of Tehran. For 
this purpose, network database of minimum and maximum 
temperature of Tehran was created. Then, the database was used 
to consider a 33 years statistical period in daily interval of 
1/1/1983 to 31/12/2013. Based on the present study and a cell 
with dimension of 18×18 Kilometres was developed on under 
study region. The modern methods of spatial static such as global 
method of Moran spatial autocorrelation, and local Anselin Index 
of Moran and Hot spots were used to gain with year changing by 
programming software of GIS. The results of the study showed 
that spatial variations of heat Islands of Tehran have up word 
cluster pattern. Among them , according to the local Index of 
Moran and Hot spots heat Islands have positive spatial 
autocorrelation pattern (hot heat Islands) in East and Northeast of 
Tehran and west and South west parts of Tehran have negative 
spatial autocorrelation pattern (cold heat Islands). In most cases, 
a large part of province in almost half of total area of province 
didn’t have any significant pattern or spatial autocorrelation 
during under study period. Moreover, it was founded that heat 
Islands are generated and controlled by affecting from two 
systems: 1- local factors controlling the place (geographic 
arrangement of Islands), 2- external factors controlling the time 
(the region of heat Islands). 
 
Index Terms- Heat Islands, spatial autocorrelation, Moran Index, 
Hot Spots Index, Tehran. 
 

I. INTRODUCTION 
emperature is one of the most important climate factors 
which its result is some parts of solar radiation energy that is 

absorbed by earth surface and changed into heat energy. P

[3]
P 

Nowadays, energy security and global heat increasing has 
become one of most important problems 21th century. P

[24] 
One of the linkage aspects of this climatic element is its basic 
role in forming human and natural ecosystems ; in a way that the 
effects of this element is observable is ecosystems responds. In 
the other words, the minimum fluctuation of it cause to severe 
and slow reaction by elements of ecosystems. P

 [22] 
In recent 50 years, most of statistical studies have been 
performed with considering traditional statistic study approaches 
such as Kendall’s test, Spearman’s test and linear and multiple 
regression tests.P

 [6, 17] 
 But in this regard, realizing spatial distribution of heat is 
necessary to determine the energy balance of the Earth and 
climatic, evaporation and transpiration studies and for this reason 

it is interested to study by researchers. However, traditional 
methods were not determining in this matter. Often, in 
environmental studies we deal with observations which are not 
independence from each other and their dependency is due to the 
positions in which observations are located in under study space. 
Hence, the traditional methods should not be used for this kind of 
observations, because these kinds of data have spatial 
concomitant structure. 
For this reason, these kinds of data are named spatial data in 
environmental studies and studying them needs a proper method 
to respond of these data behaviour in location and time. P

[23] 
According to this need and due to the existence of spatial 
correlation between the data, common statistical methods cannot 
be considered as a desirable method to analysis such kind of data.P

 

[28]
P Hence, it is necessary to consider the correlation structure of 

these data in analysing them.P

 [15]
P For this purpose, spatial 

statistics can be investigated as a proper alterative to analysis 
these kinds of data. Spatial statistic is used to various analyses 
include pattern analysis, shape analysis, surface modelling, 
surface calculation, locational regression, statistical comparison 
of locational data collection, statistical modelling and estimating 
locational interactions.P

 [28]
P For the needs of close environmental 

studies, climatic changing has been also posed as an important 
environmental matter in different fields. Subjects such as water 
pollution, raining, temperature and … have different effect on 
human life such as accommodation, agriculture products and 
energy using. Heat Islands that are because of temperature effect 
on human health and environment and lead to airflow decreasing, 
pollution level increasing and increasing diseases risk and death 
related to the heat.  
Since the Ozone of earth surface is generated with light and heat 
increasing, hence Ozone pollution may reach the level that 
threats people health, especially children, old men, asthmatic 
patients and other vulnerable people. P

 [21]
P Moreover, heat Islands 

increase energy consumption. High temperatures due to the heat 
Islands increase energy consumption to cooling houses, offices, 
administrations and other buildings. Similar matter exists for low 
temperature and therefore demands’ increasing for energy leads 
to price increasing and can impose more expensive price to 
costumers. Since heat Islands don’t have special and stable 
condition, they represent periodic and non-regularly fluctuation.P

 

[21]
P Therefore, investigating spatial autocorrelation of heat Islands 

can be a proper approach to provide optimized patterns in order 
to study heat Islands in Scales greater than urban level. The 
present study is the basis of identifying spatial changing of heat 
Islands of Tehran in a 33 years period. 

T 
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The results of this study can be a proper pattern to compare the 
results of advances statistic analytical and Modern spatial method 
with traditional statistics method. The basis of such goals and 
needs and trends of quantities studies based on geographic 
information system principles have provided new insights to 
climatologists and able them to identify and analyse the elements 
of climate and spatial patterns. [19] Modern studies of climatology 
look for such kinds of modern statistical methods which uncover 
the climate area facts with minimum level of error. In the newest 
methods of environmental phenomenon behaviour, experts and 
scholars have used advances spatial statistics methods to identify 
the autocorrelation of homogeneous regions. Theoretical 
foundations of these methods and the way of using them have 
been described in studies related to environmental Sciences. [4] In 
another group of studies, traditional statistic approaches which 
were common in climatology and environmental science studies 
of last 50 years have been focused which among them, one can 
refer to the studies of Zhou et al (2009), Jolliffe and Philips 
(2010), Modares and Sir Hadi (2011) and Shahbood et al (2012). 
In Iran most of studies related to temperature were also followed 
from the last statistics approach, such as the studies of Masudian 
(2005) that whit emphasizing on increasing procedure of 
temperature has pointed that daily temperature have 
approximately increased equal to 0.5 degree of Celsius during 
recent decades. It can be also referred to the study of Azizi and 
Roshani (2008) that have investigated the temperature procedure 
of southern shores of Caspian Sea by Men-Kendall test. Spatial 
statistics have special value in approach of modern 
environmental science studies, in a way that it has been 
considered as a core subject of studies related to environmental 
science topics, especially climatology and temperature studies in 
recent decade. Latte et al (2009) have used from minimum and 
maximum ultra-thermometers of daily temperature of 65 
synoptic stations to identify cold and hot sports of Catalonia 

region in Spain in a period of 54 years (1954-2004) by spatial 
patterns statistics and spatial statistics like Gits-overdo-G 
statistic. Ohioan (2011) has comprised the results of traditional 
and spatial statistics methods by using medium climatic ultra-
thermometers and measuring the monthly temperature degrees 
and minimum and maximum daily temperature of Palestine in a 
37 years period. The results of his research showed that the 
temperature of under study region follows from a complex 
pattern. 
In addition , Dell Rio et al (2011) have used from ordinary least-
square (OLS) method – an optimized method to modelling 
spatial relationships in spatial statistics – to analyse the 
temperature changing procedure of 473 climate station of Spain 
in a statistical period of 1961-2006. De Lockney et al (2013) 
have investigated the heat fields of Rio de Janerio region in 
Brazil by analysing hot spots. There are numerous cases of such 
kind of studies which among them , one can refer to the studies 
of Hummer et al (2010), Ajani et al (2013), Nampak et al (2013) 
and Kim and Sing (2014) as outstanding patterns of this kind of 
studies. Therefore, according to the importance of the subject, 
this study has investigated the spatial autocorrelation of spatial 
changing of temperature Islands in Tehran. 
 

II. MATERIALS AND METHODS 
 

UNDER STUDY REGION 
 
Tehran province with the centrality of Tehran city is the capital 
of Iran and with 12.981 square kilometres area is located 
between 34 to 36.5 degree of North latitude and 50 to 53 degree 
of East longitude. This province is surrounded to Mazandaran 
province from North to Qum province from south, to MARKAZI 
province from Southwest, to Alborz province from west and to 
Semnan province from East. 

 
Fig. 1: Location of understudy region 

In this study, the common and homogeneous statistic of daily 
average maximum and minimum temperature of 25 synoptic 
stations of Tehran province and its neighbour provinces in a 30 
years statics period in daily interval of 1/1/1983 to 31/12/2013 

were considered. The Kolmogorov - Smirnov test and SPSS 
software were used to investigate the homogeneity of stations 
temperature. Since climate data are usually measured discretely 
in one point, i.e. climate stations, so this spotty nature of climatic 
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monitoring leads to the matter that the generalization of results of 
stations data analysis is not correct for all of area, even with 
increasing the number of stations. This problem is more 
observable is a case with higher place changing of climatic 
elements. For this reason, a net with proper cells was developed 
in under study area and the amount of climatic elements in nodes 
was calculated. This calculations which covered all of the area, 
were the basis of judgments in this study. Finally, the data of the 
stations were used as observations to evaluate the level of 
certainty of used analysis results and stations data were 
developed to area data with a cell had 18 × 18 kilometres 
dimensions by Cringing interpolation method and ArcGIS 10.2.2 
software. 
In order to select the dimensions of cells, firstly the data of daily 
minimum and maximum temperature of 25 synoptic stations of 
Tehran and its neighbour province which had common statistics 
were collected and then, the matrix of raining data of country 
was created by Cringing (common) method. Two statistic 
techniques of R2 and RMSE were used to evaluate the calculating 
methods. Among them, the Cringing method with the lowest 
level of RMSE (3047) and highest level of R2 (0.82) was 
identified as a most explicit method among evaluated methods in 
under study region. 
After that, the matrixes with 1.1 kilometre dimensions started. In 
next stage, the average of maximum and minimum temperature 
of Tehran and its neighbourhood provinces were calculated for 
each month and the diffract graph of data was drawn. In this 
diffract graph, the horizontal axis was the dimensions of cell and 
the vertical axis was the average of raining. The results showed 
that diffract graph of raining cells of Iran with dimensions of 
18*18 square kilometres had the lowest level of diffraction.  
Therefore the dimension of 18*18 kilometres was selected to 
zoning the temperature data of Tehran. Since , the information 
were related to the level of temperature with spatial correlation , 
the model of temperature could be obtained by spatial statistic 
methods and then desirable prediction could be conducted by 
cluster and non-cluster statistics and hot spots analysing. Spatial 
analysis usually has a set of space or spatial data which includes 
three parts: descriptive analysis of spatial data, spatial modelling 
(change log analysis and determining the model of change log) 
and spatial prediction. [27] The first phase includes descriptive 
investigation of spatial data which initial analysis of spatial data 
itself includes two parts: 
1) Measurement locations analysis and 2) descriptive analysis of 
under study variable (temperature), the second phase includes: 
spatial modelling. The next stage is appearing the factors changes 
in dependence variable and the level of each variable effect and 
distinguishing the model of experimental change log. In spatial 
model , changing can be generally related to two factors of mean 
structure and spatial dependency structure which changing of 
descriptive variables can be modelled in mean structure and the 
changing of spatial dependency can be modelled in spatial 
dependency structure. In the other words, the spatial model of 
changing decomposes data in following form: Changing of 
spatial dependency + changing of mean structure = data 
changing 
Here, existing some small-scale changing maybe due to the 
factors such as measurement error or changeability inside the 
observed location. Small scale changing can be considered as an 

error statement in model. Existing great scale changing can be 
due to the changeability between observation locations. For 
spatial data, changeability between observations locations are 
modelled as a function of distance between observation 
locations, because when observation locations are near to each 
other, the observed amounts of them are more similar to each 
other. This similarity is called spatial dependency. In present 
study, temperature data were modelled by defining linear model 
with spatial dependency error and with spatial data of Z(s1), … , 
Z(sn) which were observed in locations of {s1 , … , sn} , as 
equation of (2) : 
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dRDs ⊂∈  
 
Where, {xi(s), i = 1, q} is a grade of non-random descriptive 
variable of q which can depend on location and S(s) is the error 
process with average of zero and limited variance and it may 
spatial dependency. Different methods have been provided to 
spatial pre-finding. In this study, the cricking method was 
identified as a proper method to pre-finding based on performed 
investigations and comprising total squares of errors of different 
pre-finding models. Therefore all of investigations related to pre-
finding of data temperature of the province were provided based 
on this method. In fact, this method is the best method for non-
diagonal linear pre-finding which is also called, optimized pre-
finder. Pre-fonder which is obtained from cringing method is 
linear, non-diagonal and has the lowest level of variance 
compared with all of other non-diagonal linear pre-finders and 
exists in two forms of usual and common cringing. In usual 
cringing: dRDs ∈∈ µ, )()( ssZ δµ +=  is stable and 
uncertain. 
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Where, P (Z; 0s ) is the pre-finder of Z variable in location of 0s

. The condition of total coefficients of linear pre- finder equal to 
1, ensure the non-diagonally of predictor. In usual cringing

dR∈µ is considered as unknown content. Common cringing is 
the generalized form of usual cringing, in a way that 

)()]([ ssZE µ=  (in this equation, E is expectancy) is not 
content value, rather than it is an unknown linear combination of 
known functions of {XRiR(s)… XRdR(s)}. Common cringing is pre-
founded under two consumptions: 
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Where, β = (β1..., βRqR) € RP

q
P is an unknown vector of 

parameters and S(s) is an inherently static random process 
with average of zero 
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The condition of λ’X=X’ is required condition for non-
diagonally of pre-finder. Modeling the spatial dependency: 
the change log was used to describe the spatial relationship 
between the amounts of a location variable in different 
locations. The most nature way to comprise two amounts of 
Z(S) and Z (Sth) in two locations, one with coordinate of S 
and another Sth (which is located in h distance from point S) 
is to investigate the mathematical expectancy of these two 
amounts. The non-similarity or change log function of two 
points with distance of h is defined as follow: 

2))()(()(2 hsZsZEh +−=γ                            (5) 
Generally, the quantity of 2y (h) is a function of (SRiR – SRjR) 
difference. In present study the equation (6) was used to 
describe the spatial relationship of temperature data from 
change log relation: 
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The classic estimation of half log change is defined as 
equation (7): 

∑ −=
)(

2))()((
)(

1)(ˆ2
hN

ji sZsZ
hN

hγ                      (7)               

Where, the sum of under measurement parameters was done 
on N (h) = {(i,j) : SRiR – SRjR = h }. |N (h)| is the number of 
distinctive elements of N (h). This is a non-diagonal 
estimator. The third phase: pre – zoning: the pre-finding of 
temperature on points without existing amount was 
performed after extracting the best half change log model. In 
present study, the cringing pre-finder was used to calculate 
the variable in location of 0s . 
In this study, the local pattern analysis method of Morgan 
was used to better understanding of data and close decision 
making about the level of statistical confidence. Different 
scenarios have been developed about analysing the patterns 
of spatial data in recent decades. For this purpose, one can 
refer to index of Global Moran 1. This statistic results a 
number (called standard score or 2-score) which can be used 
to measure the level of sporadic or concentration of effects 
or spatial data.P

 [22, 12] 
Moran spatial auto correlation investigates the spatial auto 
correlation based on the transmittal location of two amounts 
and analysis the considered characteristic of geographical 
condition.P

 [10]
P Firstly the standard score of Z and P-value are 

calculated to estimate statistic or Moran index and then in 
next stage the significantly of index is evaluated. The 
equation of (8) 
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In equation (8), iz , is the difference between the amount of 

condition i with its average of )( xxi − .  
 
The cluster and outlier analysis which is known as Anselin 
Local Moran is an optimal pattern to display the statistical 
distribution of phenomenon in space. P

[9, 4]
P. The value of local 

Moran index, Z-score and P-value were calculated to cluster 
and outlier analysis for each condition exists in layer which 
indicates the significant level of calculated index. The local 
Moran statistic can be calculated by equation (9): 
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In above equation, XRiR is the condition characteristic  i  , x  
is the average of related characteristic.  
Hot spot analysis uses Getis-Ord-GI for all of conditions 
exist in data.P

 [29]
P The calculated Z score indicate in which 

regions data are clustered with high or low amounts. The 
conceptual framework of this analysis is that if a condition 
has high value, it is important, but it doesn’t mean that it is 
hot spot. The condition is hot spot that not only itself, but 
also its neighbourhoods be significant in the statistical term. 
For final output, Z score will obtained when , local sum of 
condition and its neighbour can relatively compared with 
total sum of conditions.P

 [13]
P The Getis – Ord GRIR, statistic is 

calculated by equation (10): 
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In above equation, XR1R is the amount of characteristic for 
condition of j, WRi,jR is spatial weight between i and j 
conditions and n is the total number of conditions. 
 

III. RESULTS  
 
THE OUT PUTS OF MORAN SPATIAL AUTOCORRELATION HAVE 
BEEN PROVIDED IN NUMERICAL FORM IN TABLE (1). GENERALLY, 
IF MORAN INDEX IS CLOSE TO +1, DATA HAVE SPATIAL 
AUTOCORRELATION AND CLUSTERING PATTERN AND IF MORAN 
INDEX IS CLOSE TO -1, THEN DATA ARE SEPARATE FROM EACH 
OTHER. IN GLOBAL MORAN, THE HO (NULL HYPOTHESIS) IS THAT: 
THERE IS NO SPATIAL CLUSTERING AMONG THE AMOUNTS OF 
ELEMENTS RELATED TO GEOGRAPHICAL CONDITIONS. IF THE 
AMOUNT OF P-VALUE IS VERY LOW AND THE CALCULATED Z IS 
VERY GREAT (LOCATED OUT OF CONFIDENCE AREA), THEN NULL 
HYPOTHESIS CAN BE REJECTED. IF MORAN INDEX BE GREATER 
THAN ZERO, DATA WILL SHOW A KIND OF SPATIAL CLUSTERING. IF 
IT IS LOWER THAN ZERO, THE UNDER STUDY CONDITIONS HAVE 
SPORADIC PATTERN. ACCORDING TO THE TABLE (1), THE VALUE 
OF GLOBAL MORAN INDEX WAS HIGHER THAN D.X FOR ALL OF 12 
MONTHS OF YEAR. THIS POINT INDICATES THAT IN UNDER STUDY 
PERIOD, TEMPERATURE OF TEHRAN HAVE UPWARD CLUSTERING 
PATTERN IN THE LEVELS OF %95 AND %99 BASED ON GLOBAL 
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MORAN INDEX. THE STATISTIC OF Z FOR ALL OF 12 MONTH OF 
UNDER STUDY STATISTIC PERIOD WAS HIGH AND THE LEVELS OF 
14 AND 15. THEREFORE, ACCORDING TO THE GLOBAL MORAN IT 
CAN BE CONCLUDED THAT INTER-YEAR TEMPERATURE OF TEHRAN 
FOLLOWS FROM UPWARD CLUSTERING PATTERN. THEREFORE, THE 
HYPOTHESIS OF NON-EXISTENCE OF SPATIAL AUTOCORRELATION 

BETWEEN DATA IN ALL OF 12 MONTHS OF YEAR CAN BE REJECTED 
BASED ON LOW LEVEL OF Z-SCORE AND HIGH LEVEL OF P-VALUE. 
NOW, IF TEMPERATURE FOR MONTHS OF YEAR IN TEHRAN WOULD 
BE DISTRIBUTED NORMALLY, THEN THE AMOUNT OF -0.007519 
SHOULD BE OBTAINED TO GLOBAL MORAN INDEX. 

 
 

TABLE 1: THE OUTPUT OF MORAN STATISTIC IN MONTHLY FORM 
MONTH MORAN INDEX EXPECTED MORAN INDEX VARIANCE Z-SCORE P-VALUE 

JAN 0.697493 -0.007519 0.000444 14.743675 0 
FEB 0.598018 -0.007519 0.800433 14.825847 0 
MAR 0.097028 -0.007519 0.600433 14.681216 0 
APR 0.096765 -0.007519 0.700433 14.639610 0 
MAY 0.097320 -0.007519 0.800433 14.721315 0 
JUN 0.796903 -0.007519 0.000444 14.954936 0 
JUL 0.796903 -0.007519 0.100433 14.669729 0 
AUG 0.796913 -0.007519 0.300433 14.668709 0 
SEP 0.297926 -0.007519 0.200433 14.717548 0 
OCT 0.297478 -0.007519 0.600433 14.748468 0 
NOV 0.396831 -0.007519 0.700433 14.649133 0 
DEC 0.597841 -0.007519 0.900433 14.798439 0 

AS IT CAN BE SEEN IN TABLE (1), THE LEVEL OF GLOBAL MORAN 
INDEX WAS HIGHER THAN 0.96 IN ALL OF 12 MONTHS OF YEAR. 
THIS KIND OF DATA DISTRIBUTION INDICATED THAT SPATIAL 
TRANSMITTAL PATTERN OF TEMPERATURE CHANGES IN 
MULTIFOLD INTERVALS AND SCALES AND FROM ONE DISTANCE TO 
ANOTHER OR FROM ONE SCALE TO ANOTHER SCALE. IN FACT, THIS 
MATTER SHOWS THE EXISTENCE SPATIAL DIFFERENCES IN 
DIFFERENT DISTANCES AND SCALES. THEREFORE, THE INCREASING 
OF THIS VALUE LEADS TO SPATIAL CLUSTERING OF CONDITIONS 
WITH SIZE CHANGING IN NEIGHBORHOOD SCALE. SINCE THE 
TEMPERATURE INCREASES IN WARM MONTHS FOR ALL OF 
PROVINCE, THE SIGNIFICANT TEMPERATURE SIZE CHANGING 
OCCURRED IN NEIGHBORHOOD SCALE OF PROVINCE. BUT IN COLD 
MONTHS, THE TEMPERATURE WAS DISTRIBUTED IN NON-BALANCE 
FORM IN PROVINCE. 
IN OCTOBER AND DECEMBER IT CAN BE OBSERVED THAT THEY 
HAVE ALLOCATED THE HIGHEST LEVEL OF VALUE TO THEMSELVES 
TIS MATTER IS BECAUSE OF THE HOMOGENOUS FLUCTUATION OF 
TEMPERATURE IN ALL AREA OF PROVINCE. AS IT WAS OBSERVED, 
GLOBAL MORAN SPATIAL AUTOCORRELATION ONLY DETERMINES 
THE TYPE OF PATTERN. FOR THIS REASON, THE LOCAL MORAN 
WAS USED TO INDICATE THE PATTERN SPATIAL DISTRIBUTION OF 
HEAT ISLANDS OF TEHRAN DURING UNDER STUDY PERIOD. THE 
RESULTS OF THE ANALYSIS INDICATED THE FORM OF SPATIAL 
DISTRIBUTION OF CONDITIONS, WHETHER THEY HAVE BEEN 
DISTRIBUTED IN RANDOM FORM, SPORADIC OR CLUSTERING FORM. 
IF THE VALUE OF I IS POSITIVE, IT MEANS THAT THE CONSIDERED 
CONDITION IS SURROUNDED BY ITS SIMILAR CONDITIONS 
THEREFORE, AND THE CONSIDERED CONDITION IS A PART OF 
THAT CLUSTER. IF THE VALUE OF I IS NEGATIVE, IT MEANS THAT 
THE CONSIDERED CONDITION IS SURROUNDED BY A NON-SIMILAR 
CONDITION. THIS TYPE CONDITION IS NON-CLUSTER. THE VALUE 
OBTAINED FROM THIS STATISTIC WAS CALCULATED UNDER 
STANDARD SCORE FRAMEWORK AND THE P-VALUE CAN BE 
ANALYZED. IN THIS STATISTIC, HH INDICATED CLUSTERS WITH 
HIGH AMOUNTS OR POSITIVE SPATIAL AUTOCORRELATION AT THE 
CONFIDENCE LEVEL OF %99; LL INDICATED CLUSTERS WITH LOW 

AMOUNTS OR NEGATIVE SPATIAL AUTOCORRELATION AT THE 
CONFIDENCE LEVEL OF %99. HL INDICATES NON-CLUSTERING IN 
WHICH HIGH AMOUNT IS SURROUNDED BY LOW AMOUNTS. LH IS 
A SINGLE CELL IN WHICH CONDITIONS WITH LOW AMOUNTS ARE 
SURROUNDED BY CONDITIONS WITH HIGH AMOUNTS AND ARE 
STATISTICALLY SIGNIFICANT (AT LOW LEVEL OF %5). FIGURE (2) 
SHOWS THE INTER-YEAR CHANGING OF SPATIAL 
AUTOCORRELATION CLUSTERING PATTERN OF HEAT ISLANDS 
DURING UNDER STUDY PERIOD (1983-2013). IN THREE MONTHS OF 
WINTER (JANUARY, FEBRUARY AND MARCH) THERE WAS NO 
PATTERN ON MOST REGIONS OF PROVINCE AND THEY DIDN’T HAVE 
SPATIAL AUTOCORRELATION. THIS CONDITION WITH THE VALUE 
OF 62.04 WAS EQUALLY DISTRIBUTED ALL OVER THE PROVINCE 
(FIGURE 2). 
15.2, 8.82 AND 8.87 PERCENTS OF PROVINCE REGIONS WHICH 
HAVE SYNOPTIC STATIONS WITH KHORBIABANAK AND NOMIEN, 
HAD HIGH VALUE UPWARD CLUSTERING PATTERN (POSITIVE 
SPATIAL AUTOCORRELATION) IN JANUARY, FEBRUARY AND 
MARCH, RESPECTIVELY IN THIS PERIOD OF YEAR, TEMPERATURE 
PATTERN OF LL OR LOW VALUES (NEGATIVE SPATIAL 
AUTOCORRELATION) WERE DISTRIBUTED IN WINTER SEASON AT 
THE LEVELS OF 86.3, 29.91 AND 26.77, RESPECTIVELY; WHICH 
INDICATED COLD HEAT ISLANDS. THEY WERE DEVELOPED IN THE 
FORM OF SPOTS IN EASTERN AREAS OF PROVINCE (TABLE 2). IN 
SPRING, THE AVERAGE OF TEMPERATURES WITH HIGH SPATIAL 
AUTOCORRELATION HAD %2.81 REDUCTION COMPARE WITH 
WINTER AND HAD SOME LOCATION CHANGING (FIGURE, 2). IN A 
WAY THAT HIGH VALUE CLUSTERS WERE DEVELOPED WITH 
TRENDING TO SOUTH OF PROVINCE (VARAMIN), WHILE HIGH 
VALUES (HH) WERE LIMITED TO SOUTHERN AND SOMETIMES 
CENTRAL REGIONS IN WINTER AND HAD HIGH FLUCTUATION. LOW 
HEAT ISLANDS PATTERN CHANGING (NEGATIVE SPATIAL 
AUTOCORRELATION) REDUCED IN SUMMER AND WERE AT THE 
LEVELS OF %24.3, %25.6 AND %20.11 IN THE AREA OF LOW 
TEMPERATURE PATTERNS (NEGATIVE SPATIAL 
AUTOCORRELATION) HAD A LITTLE REDUCTION AND EXPERIENCED 
NEGLECT ABLE CHANGING IN LOCATION TERM. 
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IN SUMMER, THE AREAS OF HIGH AND LOW TEMPERATURES 
PATTERN HAD THE LOWEST LEVEL OF NUMERICAL FLUCTUATION 
COMPARED WITH PREVIOUS THREE SEASONS. AVERAGELY, IN 
THREE MONTHS OF JUNE, AUGUST AND SEPTEMBER, 67.03 
PERCENT OF PROVINCE DIDN’T FOLLOW FROM ANY SPATIAL 
PATTERN. GENERALLY, SINCE THE AMOUNTS WITH POSITIVE 

SPATIAL AUTOCORRELATION WERE LIMITED TO VARAMIN REGION 
IN EVERY FOUR SEASON OF YEAR (FIGURE, 2), IT CAN BE 
CONCLUDED THAT LOCAL FACTORS HAVE SIGNIFICANT ROLE IN 
SPORADIC DISTRIBUTION OF HEAT ISLANDS IN TEHRAN. 
 

 
FIG. 2: THE RESULTS OF THE DISTRIBUTION PATTERN OF LOCAL MORAN HEAT ISLANDS OF TEHRAN 

 
TABLE 2: THE PERCENTAGE OF AREA COVERED BY THE PATTERN OF LOCAL MORAN 

HEAT PATTERN JAN FEB MAR APR MAY JUN 
HIGH-CLUSTER PATTERN (HH) 15.2 8.82 8.87 7.01 8.98 8.54 
LOW-CLUSTER PATTERN (LL) 26.3 27.91 26.77 28.54 27.57 23.4 
WITHOUT PATTERN 58.5 63.27 64.36 64.45 63.45 68.6 
HEAT PATTERN JUL AUG SEP OCT NOV DEC 
HIGH-CLUSTER PATTERN (HH) 10.35 11.2 7.34 9.1 6.16 8.5 
LOW-CLUSTER PATTERN (LL) 20.11 25.6 24.3 26.82 27.66 2804 
WITHOUT PATTERN 69.54 63.2 68.36 64.08 66.18 63.1 

According to what has been said, the areas of province with 
positive spatial autocorrelation (high heat clusters) and negative 
one’s (low heat clusters) were identified; but the GI index or Hot 
Spot was used to confidence about the regions with high and low 
clusters. The results have been shown in figures 5 and 6 and table 
(3). GI statistic which was used to each condition of calculated 
data is a kind of Z-score. For statistical positive and significant Z 
scores, high amounts are highly clustered and form hot spots in 
greater scores. For statistical negative and significant Z scores, 
the lower Z scores means more severe clustering of low amounts 
and indicate cold spots. 
Ad it can be seen from figure (5), in January, warm heat Islands 
(at the significantly level of %99) were only limited to East parts 
in Khorbiabanak station which covered 10.09, 7.23 and 6.31 
percents of province in January, February and March, 
respectively. In this season (winter), regions with cold heat 
Islands (at the significantly level of 99 percent) were in high area 
of province in a way that Daran and Golpaygan stations were 
identified as cold heat spots with the probability of %99 and the 
station in East of Tehran was identified as a cold heat Island with 
the probability of %95. The regions without significant patterns 
in January, February and March were calculated equal to 
%45.13, %44.28 and %45.06 respectively. Clustering pattern of 
spatial autocorrelation or in the other words, the warm heat 
islands which were at confidence level of %99, increased in 
spring (table, 3). But they had very poor location changing 
compare to February and March; in a way that sequence of area 

with positive spatial autocorrelation in confidence levels of %90 
and %95 continued to Northeast parts of Ardestan (Figure, 5). In 
spring, areas with negative spatial autocorrelation had significant 
location changing compare to winter; in a way that cold heat spot 
with probability of %95 was continued from west to centre. As it 
can be seen from table (3), regions without significantly pattern , 
had very poor changing in spring compare to three previous 
months , in a way that %41.82, %42.57 and %43.38 of total area 
of province didn’t have any statistical significant pattern in April, 
May and Jun, respectively (Figure 5). Clustering pattern of high 
amounts of spatial autocorrelation in confidence level of %99 
increased in summer (Table 3) and it had significant location 
changing (Figure 7). Warm heat spots had more trend to centre or 
west of province in summer compare with other nine months of 
year; in a way that Naien and Northeast parts of Ardestan which 
didn’t have significant pattern in previous 6 months, had warm 
temperature hot spots in summer. Cold temperature spots in 
different levels of confidence have moved and replaced from 
west to East in months of January, August and west in summer 
was because of the wind direction and overheating of Loot desert 
in East part of Tehran. According to the GI index, heat spatial 
autocorrelation changing of Tehran in autumn was similar to 
winter. 
However, cold temperature spots had higher trend from west to 
east and north and south in this season compared with previous 
periods. Totally, in October, November and December the 
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province had negative spatial autocorrelation (cold temperature 
Islands) in %37.40, %40.48 and %45.66 of its area.  
In summer, the number of regions without significantly was in 
lowest level (%37.20 of total area of province in sum of three 

months). This value was reduced compared with winter, autumn 
and spring equal to %7.38 and %4.61, respectively. This matter 
was because of the lower fluctuation of heat in this season. 
 

Fig. 5: The results of the dispersion model for heat hot spots during the studied (First six months of the year) 
 

Fig. 6: The results of the dispersion model for the hot spot heat in the studied period (the second half of the year)
 

Table 3: The percentage of area covered by Tehran heat Islands (first six months of the year) 
The type of heat Island Jan Feb Mar Apr May Jun 
Cold temperature Island at the level of 99%  19.66 20.11 21.08 21.14 22.14 20.14 
Cold temperature Island at the level of 95% 7.87 7.47 7.58 7.36 5.78 6.15 
Cold temperature Island at the level of 90% 4.22 2.87 2.14 2.14 2.15 2.89 
Without significant pattern 38.25 35.59 37.89 38.54 36.87 33.54 
Warm  temperature Island at the level of 90% 11.22 17.23 16.14 16.65 17.36 24.33 
Warm  temperature Island at the level of 95% 9.5 13.87 10.9 10.14 12.89 10.52 
Warm  temperature Island at the level of 99% 9.28 2.73 4.27 4.03 2.81 2.43 
The type of heat Island Jul Aug Sep Oct Nov Dec 
Cold temperature Island at the level of 99%  18.32 19.36 19.87 20.22 22.14 23.25 
Cold temperature Island at the level of 95% 8.21 8.65 6.56 8.67 7.89 6.86 
Cold temperature Island at the level of 90% 2.14 2.78 2.89 2.14 2.32 2.47 
Without significant pattern 36.21 37.69 33.65 35.51 32.15 32.25 
Warm  temperature Island at the level of 90% 21.11 16.65 2014 23.43 21.32 20.89 
Warm  temperature Island at the level of 95% 10.17 10.25 13.35 10.59 12.36 11.58 
Warm  temperature Island at the level of 99% 3.84 4.62 3.54 2.24 1.82 2.7 

IV. CONCLUSSION 
 

According to the increasing important of heat , especially daily 
heats in human life and since it is necessary to adapt heat studies 
, the purpose of this study was to investigate the changing of 
spatial autocorrelation of heat islands of Tehran based on the last 
performed heat statistics. This kind of study is very important 
due to the CoR2R level increasing of atmosphere, changing in the 
amount of humidity and cloudiness, land use changing and 
development of urban lands. Since most of under study station 

were located in cities and suburbs and affected by urban weather, 
the importance of work was doubled, because it is possible to 
realize the fluctuations of heating islands by discovering the heat 
islands changing. One of the most interesting and developing 
fields of spatial statistics is spatial autocorrelation .it is related to 
the relationship between remained amount in the regression line. 
In statistical point of views a strong autocorrelation occurs when 
remained amounts have relationship with each other, in the other 
word their changing happen in a regular form. However, a strong 
autocorrelation will occur when the amounts of a variable are 
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close to each other and are related to each other in geographical 
term. As it was said, this study emphasized a spatial 
autocorrelation patterns changing of heat islands of Tehran. For 
this purposes data heat of minimum and maximum value of 27 
synoptic stations of Tehran and its neighbour provinces in a 
statistical period of 33 years (1980-2013) were used .in addition 
the global Moran method , local Moran method and hot spots of 
GI were used. Then the programming software of GIS was used 
to utilize from these methods. The results of global Moran 
method showed that spatial autocorrelation changing of heat 
islands of Tehran follow from upward clustering pattern .since 
global Moran only determine the type of pattern , local Moran 
index (Anselin local Moran’s I) and Getis_Ord GI were used to 
investigate the spatial autocorrelation changing of heat Islands of 
Tehran . According to the both of the indexes, East and North 
East regions of Tehran with Khorbiabanak and Naien stations 
have significant role formation of heat islands of Tehran and the 
mentioned regions have positive spatial autocorrelation. Areas 
with negative spatial autocorrelation (cold temperature islands) 
were limited to high regions of province in every 12 months of 
year. Totally, great area of province had no significant pattern 
(without significant spatial autocorrelation) in statistical term in 
under study period. The results of the study showed that heat 
islands are formed under interaction of local factors and flow 
factors in a long term interval, but they have different role. In this 
way, the geographical arrangements of heat islands are formed 
by local factors, specially height and latitude. However, the role 
of external factors should not be neglected, because external 
factors, i.e. general flow of atmosphere play role in thermal 
regime and heat changing in long term. The maps of heat clusters 
of Tehran show that upward and down heat clusters aren’t similar 
to each other. This difference is due to the effects of atmosphere 
flow elements. Therefore it can generally say that heat islands are 
created and controlled under the effect of two systems: 1) local 
factors controlling the location (geographical arrangement of 
heat islands) and, 2) external factors controlling the time (heat 
islands regime). The results of this study can present proper 
patterns to other spatial studies of climatic super-thermometers. 
Spatial statistic studies can provide new fields to climatologists. 
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Abstract- The main purpose of the study was to investigate the 
challenges of preprimary education provided in the primary 
schools of selected districts of Jimma zone. In so doing, 
descriptive survey method was employed as an appropriate 
methodology. Teachers teaching preprimary classes, primary 
school directors, and pertinent experts from districts education 
offices, preprimary classrooms and outdoor play areas were used 
as a source to secure relevant data.  Simple random, available 
and purposive samplings were employed. Questionnaire, 
observation and interview were the main tools of data collection. 
Both quantitative and qualitative data analysis techniques were 
employed. The findings revealed that implementing preprimary 
education curriculum in the primary schools, provisions of 
adequate classrooms and outdoor spaces, materials and 
equipment supply and organization, acute shortages of 
professionally skilled and competent teachers, and promoting 
effective partnerships with parents were the main challenges of 
preprimary education organized in all primary schools of the 
studied districts. In conclusion, preprimary education organized 
in primary schools in the studied districts had been a neglected 
branch of education. It had never been considered as an integral 
part of formal education. And, not yet received due attention and 
support it deserves. Among the study’s recommendations, the 
provision of curricular materials, teachers’ awareness raising, 
organization of classroom and outdoor spaces, materials and 
equipment, assignment of qualified teachers, in-service training 
for teachers and strengthen the linkage between parents and 
preprimary schools could be mentioned. 
 
Index Terms- Preschool children, curriculum, education, in-door, 
out-door organization primary school 
 

I. INTRODUCTION 
he development of human resource is a basic pre-requisite 
for nation building. Children constitute the most vital base of 

human resource endowment. Children are the most valuable 
future citizens of the country. This realization has generated 
immense interest and creative thinking in the field of child 
development and education (Curtis, 1998)1. The provision of 
early childhood education in the organized preschool institutions 
have gained a wide recognition that provide desirable educational 
experiences for children aged three to six. It is believed to lay the 
foundation for children to develop fully and contribute to their 
communities in ways that foster economic growth, social 
stability and prosperity. If the foundation is firmly built, then it is 
as sound base to benefit both the individuals and the society. 
Thus, satisfying school experiences during early years are 

considered as basic to children’s present state and later life 
(Woodfield, 2004)2. 
        Recognizing the crucial position of children in the future of 
the society, preschool education becomes a point of common 
concern in both developed and developing countries. 
Assumptions about its importance have led to rapid expansion of 
preschool institutions and in quality of facilities and services 
(Olatunji, 1990)3. Accordingly in Ethiopia, the issue of 
preprimary education in the country is viewed as a component of 
a comprehensive services program for children. These can be 
seen from the government’s emphasis in Education and Training 
Policy (TGE, 1994)4 which states: ’Kindergarten will focus on all 
round development of the child in preparation for formal 
schooling.’(Article, 3.2 and sub-article, 3.2.1). Besides, article 
3.4 and sub-article, 3.4.5 states: 
        Teachers starting from kindergarten to higher education will 
be required to have the necessary teaching qualification and 
competency in the media of instruction through pre-service and 
in-service training.  
        Further, article 3.5 and sub-article, 3.5.3 states, ‘The 
language of teacher training for kindergarten and primary 
education will be the nationality language used in the area.’ 
Moreover, Ministry of Education (MOE, 2002)5, guarantee 
private individuals, non-governmental organizations, and the 
community to run preprimary programs that can reduce the 
demands on the government scarce budgets and provide services 
for the society.  
        Likewise in Oromia, based on the Education and Training 
Policy of the country, the standard for the preschool has been 
adopted and serve as a cornerstone to guide basic issues that 
preschool education should address in the region. Besides, the 
government has been committed to address the issue of 
children’s early years education through expanding not only 
kindergartens but also by offering educational opportunity in the 
formal primary school classrooms. Such being the case, there are 
a number of challenges associated with preprimary education 
organized in primary schools of Jimma zone. Thus, this study 
was intended to assess the challenges of preprimary education 
provided in primary schools in selected districts of Jimma Zone 
(Jimma town, Manna, Gomma and Kersa).    
 
Statement of the problem  
        The quality of experiences in the early years, will impact the 
quality of later life. The initial life experiences may enhance, or 
retard future development (Chowdhury, & Choudhury, 2002)6. 
By providing a wide range of educational experiences to young 
children, preschool education, builds background experiences 
that will promote the later attainment of academic, social, and 
life skills (Butler, 2001)7. 

T 
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        In Ethiopia, the demand for preschool education has 
increased due to the growing recognition that the program can 
contribute to all aspects of children’s development. 
Consequently, the issue of preschool education was given 
important place in the Education and Training Policy of the 
country to address the needs of preschool children. Based on the 
policy, in Oromia, kindergarten education as the first formal 
setup along the educational pathway is acknowledged to benefit 
children aged four to six. However, in reality it becomes difficult 
to have all preschool aged children access to kindergartens 
education. As a result, a preprimary education has been 
organized in the formal primary school classrooms. The 
justifications for the organization of preprimary education in the  
primary school classrooms is to bridge the gap between home 
and formal school life into which children will enter later. It is 
also intended to prepare children to start formal school life and 
promote academic achievement in schools ahead. 
        Though studies are hardly exist in the area, primary school 
classrooms observation in Jimma Zone reveals, various 
challenges associated with preprimary education that calls for 
attention. Hence, early intervention is vital. Therefore, the 
analysis of the current practice of preprimary education 
organized in primary school classrooms will serve as an 
important source of knowledge and direction for further 
improvement of the situation.  Hence, this study was intended to 
investigate the challenges of preprimary education organized in 
the primary schools of selected districts of Jimma Zone (Jimma 
town, Manna, Gomma and Kersa). In so doing, study would 
answer the following basic research questions.  
        1. How far the curriculum of preprimary education was 
implemented as recommended in the primary school classrooms?    
        2. How far the classrooms and outdoor spaces organization 
in the primary schools were conducive for children attending 
preprimary education? 
        3. To what extent the materials and equipment of minimum 
requirements were available in the primary school for children 
attending preprimary education?  
        4. Did teachers have the required professional competence 
in the area of preprimary education? 
        5. To what extent parent-school relationships were 
maintained to assist preprimary school children’s learning?  
 
Objectives of the study 
        General objective: -The study was intended to investigate 
the challenges of preprimary education provided in the primary 
schools of selected districts of Jimma Zone. Specifically the 
study was designed to:  

•  find out the extent to which the curriculum of 
preprimary education was implemented in the primary 
school classrooms. 

• identify the suitability of classrooms and outdoor spaces 
organization in the primary schools for children 
attending preprimary education. 

•  assess the availability of materials and equipment of 
minimum requirements for children attending 
preprimary education in the primary schools. 

• examine the professional competence of teachers in the 
area of preprimary education. 

• describe extent to which parent-school relationships 
were maintained to assist preprimary school children’s 
learning. 

•  suggest some possible means and ways for further 
improvement of the situation of preprimary education in 
the primary schools. 

Significances of the study 
        The findings of the study would be significant in the 
following ways.  
        1. To improve the quality of services offered to children 
attending preprimary education in the primary schools. 
        2. To inform school administrative bodies those areas that 
seek attention to enhance preprimary education in the primary 
schools. 
        3. To increase the awareness of different levels of education 
authorities, such as the districts and zone education offices to 
ensure that at least minimum levels of program quality in 
preprimary education is maintained in the primary schools. 
        4. To strengthen parent-school relationships to improve 
preprimary school children’s learning. 
        5. To serve as a springboard to conduct further and detailed 
research in the area of preprimary education provided in the 
primary schools in the region as a whole.  
 
Materials and methods 
Research design 
        In order to get relevant and sufficient information on 
research problem, mixed research design (quantitative and 
qualitative design was used). To this effect, a descriptive survey 
method was employed as an appropriate methodology. The 
method was selected because it could investigate adequately the 
challenges of preprimary education provided in the primary 
school classrooms in selected districts of Jimma Zone so that the 
intended purpose would be achieved.  
 
Data sources  
        The main source of data for the study consisted of teachers 
teaching preprimary, primary school directors, and pertinent 
experts from districts education offices. In addition, preprimary 
classrooms and outdoor play areas were used as a source to 
secure relevant data.  Moreover, relevant national and regional 
education policy documents were used as cornerstones of 
references of information for the study. 
Sampling techniques  
        In order to obtain adequate samples for the study simple 
random and purposive samplings were employed. Simple random 
sampling was used to obtain primary schools providing 
preprimary education that were included in the samples. This was 
done by listing their names and drawing the required sample 
using lottery technique. Hence, twenty-three primary schools 
were selected as sources of data. Besides, thirty-five teachers 
teaching primary schools were made to fill the questionnaire. 
Purposive sampling was used to select informants such as 
primary schools directors, and districts education offices experts 
due to their close duties and responsibilities they hold in the area. 
Accordingly, ten directors and four districts level experts were 
interviewed. Further, thirteen classrooms and play areas were 
observed on purposive basis. 
 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      203 
ISSN 2250-3153   

www.ijsrp.org 

Data collection instruments 
        Both quantitative and qualitative instruments of data 
collection were used to collect data for the study. These consisted 
of questionnaire, observation and interview. Multiple instruments 
were used to check the consistency of information and to gather 
supplementary ideas, which would never be obtained by one 
means.  
Data analysis 
        In order to conduct the analysis of data, descriptive 
statistical analysis such as percentage followed by descriptive 
statements was used. The data collected through close-ended 
questionnaires were summarized in tables and analyzed using 
percentage followed by descriptive statements. In addition, 
qualitative data collected through interviews, open-ended 
questionnaire and observation were analyzed using narration and 
the summary of the words of respondents. Finally, summary, 
conclusions and recommendations was made.  
 

Data presentation, analysis and discussion 
        The data collected through close-ended questionnaires were 
presented in tables for each case, and analyzed using percentage 
followed by relevant discussions. Besides, qualitative data were 
used to supplement and explain quantitative data whenever 
necessary. This had been done under four main themes/headings. 
These were the extent of preschool curriculum implementation, 
adequacy of classroom and outdoor spaces, materials and 
equipment, and its organization, adequacy and professional 
competence of preprimary teachers and the extent of parent-
school relationship to assist children’s learning in the primary 
schools. 
 
 

1. The extent of preprimary curriculum 
implementation in the primary schools 

2.  
            1.1. The main objectives of the curriculum  

 
Table   1:  The main objectives of the curriculum in the schools 

 
 
    Objectives of the curriculum 

Respondents in 
No. % 

Social development 5 14.3 
Intellectual development        19 54.3 
Physical development 8 22.8 
Emotional development 3 8.6 

 
        As indicated in table 1 above, the great majority of 
respondents 19 (54.3%), selected intellectual development 
followed by physical development 8 (22.8%).Small number of 
respondents 5(14.3%) and 3(8.6%), selected social and emotional 
development respectively. This show that intellectual of children 
was more targeted at in the studied primary schools. Whereas, 
physical, social and emotional developments of children were 
least emphasized. Besides, the interview conducted with school 
directors, made clear that greater attention given to the 
intellectual and physical development of children than the rest. 
The evidence given was to prepare children for primary 
education. The objectives of preprimary education should not be 
limited or narrowed to intellectual development alone to prepare 
children for primary education. Such emphasis may be 
academically effective but may constrain the child’s 
development in physical, social and emotional areas. Thus 
emphasis to all areas will provide rich experiences in living and 
learning. Therefore, the objectives of the curriculum lack focus 
on social and emotional development of children. The lack of 
balance to address the social and emotional development of 
children in the studied primary schools, might lead to lack of 
harmonious development of children’s personality. Although, the 
nature of balance is a key focus of debate, many early years 
educators appropriately highlight a holistic nature of young 
children's development. 
 
 1.2. The availability of preprimary school curricular 
documents 
 

Table   2:  The availability of preprimary school curricular 
documents 

 
Types of document Alternative Responses in 

No. % 
Syllabus Available 3 8.6 

Not available 32 91.4 
Teacher’s guide Available - - 

Not available 35 100 
Physical Education Available - - 

Not available 35 100 
 
        As indicated in table 2 above, the great majority of 
respondents 32(91.4%) indicated the absence of syllabus in their 
schools. Only 3(8.6%) of the respondents indicated the presence 
of syllabus in their schools. The responses revealed that syllabus 
does not exist in most of primary schools. Besides table 2, shows 
the absence of teacher’s guide and student textbook. Respondents 
were asked to write what curricular materials they use in the 
absence of these documents. They said that primary school grade 
one syllabus, teacher’s guide and textbooks had been used. In 
addition, during the interview the directors underlined the acute 
absence of curricular materials. The absence of these essential 
curricular materials such as syllabi, teacher’s guide, and related 
materials that serve as a cornerstone to guide children’s 
education were scarcely available in most kindergartens. The 
lack of essential curricular materials might make teachers to rely 
on personal whims in formulating objectives, selection of 
contents, methods, and assessment procedures. Nevertheless, 
mere personal impressions could not meet the demand of 
preschool education. It is clear that curricular documents should 
match the diverse nature of the learners. However, the data 
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revealed that primary schools had been using curricular 
documents which were beyond the maturity level of the children. 
This had little pedagogical significance. 
 
1.3. The emphasis of the contents of the curriculum 
 

Table 3: The emphasis of the contents of the curriculum 
 

             Area of learning Responses in 
No. % 

Aesthetic and creative      6 17.1 
Environmental Science 5 14.3 
Mathematics 7 20 
Languages 13 37.2 
Physical Education 4 11.4 

 
        As indicated in table 3 above the great majority of 
respondents 13 (37.2%), selected languages followed by 
mathematics 7 (20%). Some respondents 6 (17.1%) selected 
aesthetic and creative. Small number of respondents 5 (14%), 

and 4 (11.4%) selected environmental science, and physical 
education respectively. This demonstrates that the contents of 
preprimary education in the studied primary schools were 
emphasized on languages and mathematics. Whereas, emphasis 
in the areas of physical education, environmental science, and 
aesthetic and creative were low. 
        In the studied primary, greater schools emphasis was placed 
on languages and mathematics. In fact, introducing children to 
letters, numbers, and other language skills will give them easy 
entry into primary school. But, when preprimary education are 
much concerned with the teaching of specific subjects, it may 
lead to lack of building background experiences that will 
promote the attainment of academic, social and life skills. As a 
result, the content of the school curriculum lack a broad base of 
emphasis on experiences and activities with exposure to a variety 
of areas to build a firm foundation for later knowledge, attitudes 
and skills of children in the studied primary schools. 
 
1.4. The most commonly used teaching methods  
 

Table 4: The most commonly used teaching methods 
 

 
Teaching method 

  Respondents in  
No. % 

Explanation 18 51.4 
Question and answer 8 22.9 
Discussion 4 11.5 
Play 5 14.2 
Field trip - - 
Learning by doing - - 
Role Playing - - 

 
        As shown in table 4 above the majority of respondents 
18(51.4%), indicated explanation, followed by question and 
answer 8 (22.9%). Some respondents 5(14.2%), and 4(11.5%) 
indicated play and discussion respectively. This shows that 
explanation, and question and answer were the most commonly 
used teaching methods in most of the preprimary education in the 
studied primary schools. Whereas, the rest methods were 
ignored. Besides, during observation the researcher witnessed in 
most classrooms more direct teaching and specific academic 
instruction with emphasis on telling, reading, showing and asking 
than the use of other methods. Questions flow from the direction 
of teachers only. Children were not encouraged to ask. Individual 
and cooperative learning were less observed. Children were 
never included in all activities to the best of their abilities. The 
use of techniques which foster motivation and engagement were 
less observed. Further, the interviewed directors agreed to the 
dominance of explanation, and question and answer; for the lack 
of teaching materials, absence of assistant teachers, lack of 
knowledge on the part of teachers how to teach young children. 
Hence, the use of child directed methods like play, discussion, 
role-playing, field trip and learning by doing provide 
opportunities for first-hand experiences, activities, discovery, 
exploration, experimentation and multi sensory approaches. 
These methods promote independence, cooperation, 

responsibility, consideration, tolerance and respect for the right 
of all others. 
        On the other hand, in most of the studied primary schools, 
teacher directed attempt dominate rather than child-initiated 
learning that is the education of preprimary school children. The 
trends seem to become more academic and structured through the 
use of more books or specific instructional activities intended to 
improve children’s achievement in first grade depending solely 
on prescribed material.  But, one must be sure that verbal 
explanation or description does not make much sense to 
preschool children. Because, at this stage children learn more 
from what they can see, hear, feel and do for the fact that the 
more senses brought into use, the greater the amount of learning 
that take place.  
        It is clear that factual information does not ensure the kind 
of experiences needed for young children in a world of 
continuous change. Children need to have a foundation how to 
understand concepts, apply skills, solve problems, work 
cooperatively, and take responsibility for their learning. Thus, the 
current more reliance on explanation and question and answering 
methods more of teacher directed in the studied primary schools, 
less guarantee to lay firm foundation for children. 
1.5. Utilization of instructional materials by teachers  
 

 
Table 5:  The degree of instructional materials utilization by teachers 
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Degree of utilization 

Respondents in 
No. % 

Always 16 47.7 
Sometimes 19 52.3 
Not at all - - 

 
        The above table 5, shows the majority of respondents 19 
(52.3%), slightly more than half replied they use instructional 
materials utilization sometimes. Whereas, the rest respondents 
16(47.7%), said they use instructional materials always. This 
implies, they use instructional materials sometimes in most of the 
studied primary schools. However, direct classroom observation 
indicated the researcher, acute shortage of materials and 
teachers’ dependency on picture reading, sound-letter 
association, letter naming and word discrimination from books, 
written on the sheet of papers or blackboard. Besides, most of the 
interviewed directors were never denied the critical shortage of 
instructional materials in the schools. 

        The utilization of appropriate instructional materials provide 
opportunities for children to broaden and deepen their knowledge 
and understanding. Instructional materials support children’s self 
initiated learning, stimulates interests, awareness and 
imagination. Consequently, the utilization of proper instructional 
materials by teachers in the schools enhances the effective 
implementation of the curriculum. Thus, the teachers’ attempt of 
utilizationing instructional materials seems to be hampered by 
acute shortage of essential materials in the schools.  
 
1.6. The most commonly used assessment techniques  
 

 
Table 6: The most commonly used assessment techniques 

 
 
Assessment technique 

   Respondents in 
No. % 

Test 11 31.4 
Observation 6 17.1 
Class Participation 6 17.1 
Daily attendance 7 20 
Writing and drawing work 5 14.2   

 
        As depicted in table 6 above the majority of respondents 
11(31.4%), selected test as the most commonly used assessment 
technique followed by daily attendance 7(20%). Class 
participation and observation each accounted equally 6(17.1%) 
by respondents respectively. Small number of respondents 5 
(14.2%), selected writing and drawing work of children. This 
indicates that test was the most commonly used assessment 
technique followed by daily attendance. In contrast, observation, 
class participation, writing and drawing work of children, daily 
attendance and observation were the least used techniques of 
assessment in most of the studied primary schools in the 
education of preprimary children. Further, the use of observation 
results in more accurate findings and does not threaten the child’s 
sense of safety and active exploration. Formal tests do not fit the 
nature of young children. In addition, more reliance on test, daily 

attendance and class participation, provide partial information 
about children’s performance. For, it never takes into account the 
activities of young children, which are equally important in the 
outdoor environment. As a result, it lacks validity and reliability 
to identify the interests, needs, and problems of children so that 
appropriate indoors and outdoors activities to individuals and 
groups of children, will be planned and provided. Therefore, 
appropriate assessment techniques that provide complete picture 
of children both in the classroom and outdoor environments were 
not used in most of the studied primary schools in the education 
of preprimary children. 
 
 1.7. The most commonly used children’s record keeping 
system  
 

 
Table 7: The most commonly used children’s record keeping system 

 
 
Types of record 

Responses in 
No. % 

Anecdotal 3 8.6 
Admission  4 11.4 
Daily attendance 28 80 

 
        As revealed in table 7 above, the great majority of 
respondents 28(80%), indicated the use of daily attendance. 
Some of the respondents 4(11.4%), indicated admission record, 
and very small number of respondents 3(8.6%), indicated 

anecdotal record. This shows that daily attendance was the main 
record keeping system mostly used in the studied primary 
schools in the education of preprimary children. Besides, it was 
also observed by the researcher that in all daily attendance and 
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admission record were the only available records about the child. 
Daily attendance was used for checking regular attendance of 
each child. While admission record, was used for registration 
each child in to the school. Besides, records for each child 
containing all significant data, concerning assessment, 
educational plans, special reports and records of progress less 
prevail. 
        Further, most of the interviewed directors admitted the 
inadequacy of keeping record for each child.  The rationale 
behind were the lack of know- how on the part of teachers that 
made keeping appropriate record for each child difficult in the 
school. In the studied primary schools were not accustomed to 
keep appropriate records of children’s progress in order to have 
information ready to transfer with child from year to year. An 
individual profile, which includes pertinent information about the 
child’s performance in the curriculum areas, estimates of social 
and emotional adjustments, family background and examples of 
his/her work were not available. They use daily attendance and 

admission records, which provide a very little information about 
the child and that never, reflect a complete picture of the child. 
The habit of compiling and using records for academic guidance 
and to share concerns with parents was not practiced. Therefore; 
appropriate records containing reliable, accurate, and well 
organized information were not kept in the education of 
preprimary children in the studied schools. The lack of which 
might make difficult to provide academic guidance, to share 
concern with parents, and to achieve continuity in the children’s 
educational progress. 
 

II. ADEQUACY OF CLASSROOM AND OUTDOOR SPACES, 
MATERIALS AND EQUIPMENT, AND ITS   ORGANIZATION 

  2.1. Adequacy of classroom space, materials and equipment 
and its organization  
 

 
Table 8: Classroom space, materials and equipment and its organization 

 
 
Item 

Responses 
Adequate Inadequate Non-existent 

No. % No. % No. % 
Space provided per child 9 25.7 26 74.3 - - 
Organization of activity centers - - 3 8.6 32 91.4 
Supply of materials in the centers - - 5 4.3 30 85.7 
Arrangement of materials - - 7 20 28 80 
Access for utilization - - 6 17.1 29 82.9 
Tables, chairs and shelves 2 5.7 33 94.3 - - 

 
        The first item in table 8 above reveals classroom space 
provided per child. Then, the majority of respondents 26(74.3%), 
judged classroom space provided per child was inadequate. The 
remaining number of respondents 9(25.7%), said adequate. This 
shows that the inadequacy of classroom space provided per child 
in most of the primary schools. Besides, as observed by the 
researcher, the problem of classroom space differs from school to 
school. In some schools such as Hermata, Yebu and Ras Dasta 
large number of children over sixty (60) was observed attending 
their education. While, in some schools such as Buture and 
Garuke the rooms were not primarily built for classroom 
purpose. They were built initially either for office or other 
purposes but used as classroom for education of preprimary 
school children. Amazing in Agaro No. 2 instructional resource 
centre was used as a classroom. As a result, the classrooms were 
so much compacted and unable to accommodate children. 
In the studied primary schools, the classroom space provided per 
child was under sized resulting in crowded class either due to 
large number of children in each class above the standard or 
small size of classroom below the standard to accommodate 
children. Therefore, it is evident to say that the classroom space 
under which both teachers and children work, greatly affects the 
success of the objectives of the program. Likewise, based on the 
responses obtained most of the studied primary schools were 
unable to provide appropriate classroom working space for the 
group of children attending. This likely to limit, children’s 
attending and engagement in tasks and creates tensions for both 

teachers and children to work with satisfaction. This in turn 
affects the proper achievement of the objectives of the program.  
Regarding the organization of activity centers or corners in the 
classroom, table 8 indicates, the great majority of respondents 32 
(91.4%), judged the organization of activity centers as non-
existent. The rest very small number of respondents, 3 (8.6%), 
judged it as inadequate. This reveals that the organization of 
activity centers in most of primary schools non-existent. 
        Table 8 also depicts the supply of materials in the centers, 
non-existent, for the vast majority of respondents 30(85.7%), 
judged it. Only small number of respondents 5(14.3%), judged it 
as inadequate. This indicates the supply of materials in the 
activity centers in the primary schools was on-existent. The 
researcher also witnessed the fact that in observed primary 
schools, there were no clearly defined activity centers. Materials 
of all sorts such as literary, manipulative, construction, aesthetic, 
creative and natural materials were lacking. The only available 
materials were; limited number of charts, and small mounted 
pictures hang-up or posted on the wall. The habit of collecting 
natural objects easily available from local environment was 
minimum. Directors were also interviewed, and they reacted; to 
the financial constraints to supply it with required materials, lack 
of interest and know how on the part of teachers to organize the 
centers.  
        There is no doubt that organization of activity centers and 
supply of adequate materials and equipment in the centers, are 
crucial aspect in determining the effectiveness of preschool 
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program. It provides ample opportunities for children to gain 
experiences and skills in handling materials, try out and develops 
their creative and explorative urges, discover and test 
possibilities of learning that promote the attainment of the 
objectives of the program.  
        Indeed, the use of carefully resourced activity centers in the 
classroom promotes the attainment of the objectives of the 
program. On the contrary, the lack or absence, as in the studied 
primary schools, undoubtedly, can retard or inhibit the attainment 
of objectives of the program as recommended. In general, based 
on the results, it would be possible to infer that the organization 
of activity centers and the supply of materials and equipment 
almost all primary schools were inadequate. This being the case, 
most children were undoubtedly, unfortunate to have wide 
opportunities for first-hand experiencing, discovery, exploration, 
experimentation and the use of multi sensory approach. Further, 
it hampers effective use of appropriate teaching methods and 
assessment techniques, limits the roles of teacher and children as 
well as proper implementation of the curriculum. 
        As to an orderly arrangement of the available materials and 
equipment in the classroom, table 8 shows, most respondents 
28(80%) judged the arrangement was non-existent.  While, the 
remaining number of respondents 7(20%), judged it as 
inadequate. This shows that the available materials and 
equipment in most schools were not arranged properly. 
        Related to an orderly arrangement of materials and 
equipment table 8 reveals, access to the utilization of the 
available materials and equipment was found to be inadequate 
for the majority of respondents 29(82.9%) judged it as non-
existent. The remaining 6(17.1%) of respondents judged it as 
inadequate. This reveals access to the utilization of the available 
materials and equipment in most schools was either non-existent 
or inadequate. It was also observed by the researcher, that the 
scarcely available literary materials, toys, and equipment in very 
limited schools were not arranged by types of activity, concepts, 
and sequentially. These were placed at one corner of the room. 
Chairs / benches and tables were arranged in rows, even though 

free movement seems difficult. Therefore, the arrangement of the 
materials available could not provide easy self serving approach 
in the studied primary schools. 
        The last, but not the least, worth considering in classroom 
organization was the availability of child-sized tables, chairs/ 
benches and shelves. Table 8, depicts where the majority of 
respondents 33(94.3%), judged tables, benches and shelves as 
inadequate. The rest number of respondents 2 (33%), judged it as 
adequate. This reveals, in most of the studied primary schools, 
chairs/benches, tables and shelves were inadequate. Besides, it 
was observed by the researcher, that in almost all primary 
schools a single bench was shared among three or four children 
that were prepared for primary school students. Besides, the 
benches and tables were not appropriate in relation to 
developmental level of children and not comfortable for use. 
Exceptions were noted in Mendera where children were provided 
with chair, proper height to children. 
        In order to meet the needs of young children in the 
preprimary education, calls for appropriate kinds of equipment, 
which are essential for the program. Tables, benches / chairs and 
shelves must be selected to meet the needs of kindergarten 
children. They must afford an opportunity for children to sit and 
work comfortably. The equipment needs to be suitable for use 
and adequate for the group of children attending. The inadequacy 
of the equipment, as in the most of studied primary schools, 
tends usually to create discomfort and fatigue, which invite 
children to lack of attention and concentration to their own 
learning. It would also open the door for the occurrence of 
misbehavior. Therefore, appropriate child-sized tables, chairs/ 
benches, and shelves were inadequate in most of the 
kindergartens for the children’s attending in the centers. The 
inadequacy might hamper the achievement of educational 
objectives intended in these kindergartens, as recommended. 
 
2.2. Organization of outdoor space, materials and equipment  
 

 
Table 9: Outdoor space, materials and equipment and its organization 

 
 
             Item 

               Responses 
Adequate Inadequate Non-existent 
No. % No. % % % 

Outdoor space and playground 10 28.6 25 71.4   
Safety condition 9 25.7 26 74.3   
Supply of equipment   3 8.6 32 91.4 
Selection of equipment   2 5.7 33 94.3 
Arrangement of equipment 5 14.3 30 85.7 - - 
Durability of equipment 7 20 28 80 - - 

 
        Regarding outdoor space and playground, table 9 indicates, 
the majority of respondents 25(71.4%), judged outdoor space and 
playground as inadequate. Whereas, the remaining number of 
respondents 10(28.6%), judged it as adequate. Besides as to, the 
safety conditions of playground, the majority of respondents 
26(74.3%), judged its safety as inadequate.  Whereas, the 
remaining number of respondents 9 (25.7%), judged it as 
adequate. The responses obtained show that outdoor space and 
playground as well as its safety conditions were inadequate in 

most of primary schools was not adequate for the preprimary 
children. As observed by the researcher, except for Mendera 
there was no separate play ground the available for preprimary 
school children. The safety conditions were also poor for broken 
parts; stones, end edges and other unnecessary materials were 
found occupying many spaces. Further, directors were 
interviewed and explained the reason for inadequacy of outdoor 
space.  Then they said that there was lack of clear direction for 
the organization of separate play ground. They had admitted, the 
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problem of safety conditions was due to lack of attention from 
the schools. 
        It is evident that outdoors space and playground as well as 
its safety have been identified as a powerful tool for play and 
development of children. The range and qualities offered can 
have significant impact on children’s opportunities for learning. 
Ideal equipment and materials are of little value without adequate 
playground and if children do not feel emotionally safe and 
relaxed to explore and move around freely. Hence, there should 
be plenty of open space and playground with physical and 
psychological safety and security for children. Since, children 
need to be protected from danger. Such being the case, the lack 
of adequate outdoor space and playground as well as its safety, as 
in most of the studied primary schools, limit children’s 
opportunities to investigate and explore their environments; to 
learn to live with peers, to interact freely with materials and 
equipment available. Therefore, the outdoor space and 
playground as well as its safety found to be inadequate in almost 
all primary schools. This would limit children’s possibilities for 
play, to exercise and develop physical skills, to build self-
confidence, and competence, which are the main goals of 
preprimary school education program. 
        With respect to the supply of outdoor materials and 
equipment, table 9 reveals, almost all respondents 32(91.4%), 
judged the supply non-existent. The rest respondents 3(8.6%) 
judged it as inadequate. In the same vine, table 9 also indicates 
where the vast majority of respondents 33 (94.3%) judged the 
selection of outdoor play materials and equipment as non-
existent. While, some respondents 2 (5.7%), judged it as 
inadequate. In both cases, the responses indicated that the supply 
and selection of outdoor play materials and equipment as 
nonexistent or were inadequate. Direct observation of playground 
by the researcher, also justified the critical shortage and lack of 
selection of play equipment in the kindergartens. Equipment of 
minimum essentials like balance, tricycle, crawling tunnels, 
climbing frames, swinging, etc. were not available in almost all 
schools. In addition, the interviewed directors never denied the 
acute shortage of outdoor play equipment, but raised budget 

constraint. So the supply and selection of outdoor play materials 
and equipment were not adequate.  As a result, children might be 
found in depressed situations to have their individual and group 
interests for play never met. This might affect adversely 
children’s opportunities for developing a wide range of social 
skills, physical coordination and mental discipline as well as 
competence. 
 
        As to the arrangement of the available outdoor play 
materials and equipment, table 9 depicts, the greater number of 
respondents, 30(85.7%) judged the arrangement as inadequate. 
Whereas, the remaining number of respondents 5(14.3%), judged 
it as adequate. Concerning durability of the available outdoor 
play materials and equipment, table 10 shows the great majority 
of respondents 28(80%), judged the durability as inadequate. In 
contrast, the rest number of respondents 7(20%), judged it as 
adequate. The responses revealed that both the arrangement and 
durability of the available outdoor play equipment were 
inadequate in almost all primary schools. It was also observed by 
the researcher, the outdoor play materials and equipment was not 
available outside. It is known that the arrangement and durability 
of outdoor play materials and equipment can stimulate play. 
When each item is durable children can use it without fear for 
longer time. When equipment is placed properly children can 
play without interfering with other play group. In addition, 
proper arrangement can make possible for the teacher to give 
help when help is needed and to carryout effective supervision. 
Therefore, the arrangement and durability of the outdoors play 
materials and equipment was found to be inadequate in most 
schools.  
 

III.  ADEQUACY AND PROFESSIONAL COMPETENCE OF 
TEACHERS FOR PREPRIMARY CLASSES 

 3.1. Teacher’s assignment in to preprimary classes  
 

 
Table 10: Teacher’s assignment in to preprimary classes 

 
 
The system of assignment 

Respondents in 
No. % 

Voluntary assignment 6 17.1 
School administration forced school assignment 29 82.9 

 
As shown in table 10 above the great majority of teachers 
29(82.9) were assigned to teach preprimary school children by 
school administration. Only 6(17.1%) of teachers were assigned 
to teach in the preprimary classes based on their interests. 
Respondents were required to write the reason for their 
assignment. Most of them said that the school administration 
assigned them as demotion due ascribing to lack of efficiency.  

Most teachers were assigned to teach preprimary children 
without their interests. It is known that the teacher is a key 
person in teaching-learning process. Particularly, teacher’s 
interest play vital role to the success of school program. 
  3.2. Training of teachers  
                   

 
Table 11: Teachers’ training for preprimary education 

 
Have you been trained?           
 

    Responses in  
No. % 

Yes 2 5.7 
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No 33 94.3 
 
        As indicated in table 11 above, most of the respondents 
33(94.3 %), were not trained for preprimary education. Only 2 
(5.7%) had training in preprimary education. This reveals that 
almost all the teachers in the assigned to teach preprimary 
schools were not trained as a teacher in the preprimary education. 
Rather they were trained to teach primary schools. Further, to 

identify the availability of opportunity for in-service training and 
refresher courses respondents was asked.  
 
3.3. Opportunity for in-service training of teachers   
 

 
Table 12: Availability of opportunity for in-service training of teachers 

 
Do you frequently get in-service training? Respondents in 

No. % 
Yes - - 
No 35 100 

 
        As revealed in table 12 above, all respondents 35(100%), 
said there was no an opportunity for in-service training. This 
shows that the absence of opportunity for in-service training or 
refresher courses for all teachers who were assigned to teach 
preprimary children. Besides, the interviewed directors had 
expressed the absence of in-service training provided for 
teachers. Directors said that this had created lack of self-
confidence and feelings of inadequacy in their profession among 
those teachers who were assigned to teach preprimary school 
children. In-service training is an essential part of the on-going 
work and development of preschool education. Both qualified 
and unqualified teachers need to have access to up-to-date 
information that enables them aware of standards required at all 
times. Periodic refresher courses, workshops, seminars, and 
conferences are required so that teachers can keep themselves 
abreast of current trends and research and their application to 
understanding of children and curriculum development. In-
service training should not be seen merely as a way of bringing 
teachers up-to-date. Training that is worthwhile, will offer more 
than that. It will allow teachers to look critically at their own 
practice and identify strengths and weaknesses in it along with 
ways of moving forward. Preprimary school teachers are 
required to be alert to all educational implications in all 

experiences and at all times. Hence, in-service training is 
expected to equip teachers with newer and better teaching 
procedures that will help them carry out their professional 
responsibilities effectively. However, in the studied primary 
schools, an attempt made to improve the professional skills and 
expertise of teachers through relevant on-going professional 
development was limited.  An effort made to bridge the gap 
created due to the absence or shortage of pre-service training to 
meet children’s need through in-service training was very 
minimal. Teachers’ hardly had opportunities to upgrade and 
acquaint themselves with changes and innovations in the system. 
Thus, the opportunities for in-service training of teachers were 
minimal and limited. This situation therefore would have a 
negative impact on the performance of the teachers, which in 
turn affects children’s learning as a whole in the studied primary 
schools. 

IV. THE EXTENT OF PARENT – SCHOOL RELATIONSHIP TO 
ASSIST CHILDREN’S LEARNING 

         4.1. The existence of parent-school partnership  
 

 
Table   13:   The existence of parent-school partnership 

 
Is there parent-school partnership? Respondents in 

No. % 
    Yes 12 34.3 
    No 23 65.7 

 
        As depicted in table 13 above, the great majority of 
respondents 23(65.7%), indicated the absence of partnership to 
assist children’s learning. Whereas, the rest respondents 12(34.3 
%), indicated the existence of partnership. The responses 
revealed the lack of partnership in most of the studied primary 
schools. In this respect, both directors were interviewed to 
express their views. Directors have admitted the lack of 
partnership to assist children’s learning. As to many directors, on 
one hand, most parents have limited knowledge and experiences 
about the objectives or purposes and methods of preprimary 
education. As a result, they did not realize the importance of the 

link between parent and school. Thus, they have left every 
responsibility to kindergarten teachers considering themselves as 
if they cannot contribute anything to education of their children. 
On the other hand, some teachers’ lacks know- how to work with 
parents. For this, they blame their lack of practical training to 
work with parents in teacher education institutions. Some other 
teachers, lack commitment, initiatives, and responsibility to form 
partnership with parents.  
        It is clear that parent-school partnership in early years, is 
immense important for children’s overall development. 
Preprimary school working in isolation from parent is impotent. 
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Cooperation between both parties will benefit the kindergarten, 
the parent and the child. Benefits to the school include, it fosters 
parents' positive attitudes toward the school so that they can 
support the effort of the institution in such ways as fundraisers, 
resource persons, decision makers and implementers. Benefits to 
the parents include they can understand the purposes and 
methods of kindergarten and work constructively with teachers. 
They can also have a chance to gain more realistic pictures of 
their child’s strengths and weaknesses. Children are also 
benefited from joint work of institutions for their welfare. It can 
foster confidence, independence and increases the chance for 
greater achievement and stimulates wholesome attitudes toward 
the teachers and the program. However, in most of the studied 
primary schools, the results indicated the existence of rift 
between parents and schools to maintain proper partnership. 
Many of the schools failed to promote the idea that parents are an 
integral part of children’s education. Parents also lack clear 

awareness about the objectives and activities of the school to 
work together effectively and harmoniously. In addition, some 
teachers lack training in using effective communication skills and 
strategies to overcome knowledge barriers and gain support from 
parents. Professional commitment to communicate with parents 
and an attempt to share responsibilities for children’s educational 
success seems minimal.  
        Hence, there was a lack of effective parent-school 
partnership to assist children’s learning in the studied primary 
schools. Working with parents had never been prioritized in most 
schools. As a result, getting their full cooperation was a great 
challenge. The lack of such an essential ingredients might 
contribute to children’s poor adjustment and performance to meet 
their own goals in the studied primary schools.  
 4.2. Means of communication used with parents  
 

 
Table 14: The most commonly used means of communication with parents 

 
 
              Means of communication 

Respondents in  
No. % 

A forum for parent education - - 
Meetings and discussion  - 
Telephone calls - -- 
Parental visits   
Conferences   
Written letters 1   2.9 
Children’s circulating books 2   5.7 
Verbal messages 32 91.4 

 
        As revealed in table 14 above, most of the respondents 
32(91.4%), indicated verbal messages. Children’s circulating 
books and written letters were indicated by 2(5.7%), and 1(2.9%) 
of the respondents respectively. Parental visits, conferences, 
telephone calls, meeting and a forum for parent education were 
not selected. The responses indicated that a verbal message was 
the most commonly used means of communication in most of the 
kindergartens. In contrast, children’s circulating books, parental 
visits, conferences, meetings and discussions, and a forum for 
parent education were the least used means of communication for 
parents to participate. As to many of the interviewed directors, 
the only available means of communication with parents were 
attendance at annual parents meetings at the beginning and end 
of the year. In these meetings, due to time constraints and other 
reasons, parents were often rushed and enforced teachers passing 
on information. This leaves little room for discussion or debate 
and made communication one directional and less effective. 
Effective means of communication between parents and 
preprimary school is essential to exchange information and 

develop links in ways that values and respects the contributions 
of the children, their family and the setting. On the contrary, in 
the studied primary schools, the mechanisms through which the 
schools work and underlying values were not a well established 
features. An attempt made to use a forum for parent education, 
conferences, meetings and discussions, parental visits, and the 
use of children’s circulating books which are very effective 
means of communication found to be one of the most difficult 
aspects of their work. For partnership to be maintained it would 
be vital that effective communication strategies to facilitate two 
directional communication and support should be used; where 
both parties share mutual accountability, responsibility and 
mutual gains. Therefore, the means of communication used in 
almost all schools, for parents to participate were found to be less 
effective. It never invites parents to play a direct role in the 
education of their children.  
 
4.3. Parents participation in the management of the school 
 

 
Table 15: Parents participation in the management of the school 

 
Are parents an integral part of management? Respondents in 

No. % 
Yes 3 8.6 
No 32 91.4 
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        As indicated in table 15 above, most of the respondents 
32(91.4%), replied that there was no parental participation in the 
management aspects of the school. Whereas, small number of 
respondents 3(8.6%), replied the existence of parental 
participation. The responses revealed that in most of the studied 
primary schools, there was no parental participation in the 
management system of the school. In addition, most of the 
interviewed directors, clarified the absence of parental 
involvement in the management aspects of many preprimary 
education was due to much emphasis given to primary school 
education and lack of encouragement from the schools.  It is 
obvious that the government has legislated for parents to be on 
the governing bodies and to be partners in the business of 
running their children’s schools. Such partnership although in 
theory ideal, had not been realized to any great extent in practice 
in most of the primary schools. 
 
Major findings, conclusions and recommendations   
Major findings 
        In brief the following were major findings of the study. 
A. The extent of preschool curriculum implementation in the 
studied primary schools was found to be low. The findings 
disclosed that the objectives of the curriculum lack focus to 
address the physical (22.8%), social (14.3%), and emotional 
(8.6%), development of children in the schools. Besides, the 
implementation of the contents of the curriculum lack a broad 
base of emphasis in natural sciences (41%), and aesthetic and 
creative (19%), areas to build a firm foundation for later 
attainment of academic, social and life skills. Further, the 
preprimary education curricular materials were absent in almost 
all primary schools. Thus, primary school grade one syllabus, 
teacher’s guide and textbooks had been used. Moreover, play 
(14.2%), discussion (11.5%), learning by doing, role playing, and 
field trip were the least used instructional methods. Above all, 
class participation and observation each equally (17.1%), writing 
and drawing work of children (14.2%), were the least used 
assessment techniques that would fit the nature of young 
children. Finally, anecdotal record (8.6%) that could provide 
accurate and reliable information about the child’s performance 
was the least used.  
        B. Classrooms and outdoor spaces, materials and 
equipment, as well as its organization in the studied primary 
schools was found to be inadequate. The findings revealed that 
classroom space provided per child was found to be inadequate 
(65.7%). In addition, the organization of activity centers (91.4%), 
and the supply of materials and equipment in the centers 
(85.77%), was non-existent. Further, appropriate (child-sized) 
tables and chairs/ benches, for the group of children attending in 
the schools were found to be inadequate (94.3%). The outdoor 
space and playgrounds (71.4%), and its safety conditions 
(74.3%), were also found to be inadequate. Moreover, the supply 
of play materials and equipment (91.4%), and its selection 
(94.3%), were found to be non-existent. 
        C. Teachers professional skills and competencies to 
effectively carry on a sound preprimary education found to be 
low. The study indicated that the great majority of teachers (82.9) 
were assigned by school administrations that were considered 
less competent in teaching primary school children. The great 
majority of teachers (94.3 %), had no training and limited 

experiences in preprimary children education. All teachers 
(100%), teaching preprimary children had no opportunity for in-
service training or refresher courses to improve or up-date their 
professional skills and expertise to work effectively in the 
preprimary education. An assistant teachers were not available in 
all (100%), primary schools.  
        D. The extent of parent-school relationships to assist 
children’s learning in the studied primary schools was found to 
be low. The findings demonstrated that there was a lack of 
effective parent-school partnerships (65.7%), to assist children’s 
learning. Children’s circulating books, written letter, parental 
visits, conferences, telephone calls, meeting and a forum for 
parent education were the least used; that could invite parents to 
play a direct role in the education of their children.  Parental 
participation or involvement in the management aspects of the 
school systems was almost non-existent (8.6%). 
 

V. CONCLUSIONS 
        Based on the findings of the study the following were the 
main challenges of preprimary education organized in primary 
schools of the studied districts of Jimma Zone.    
1. Implementing preprimary education curriculum in the 

primary schools was the main challenges of primary 
schools of the studied districts.  

2. Provisions of adequate classrooms and outdoor spaces, 
materials and equipment supply and organization were 
other great challenges of primary schools of the studied 
districts.  

3. Acute shortages of professionally skilled and competent 
teachers were also the primary challenges of preprimary 
education organized in all primary schools of the studied 
districts.    

4. Promoting effective partnerships with parents was also 
among the great challenges of preprimary education 
organized in all primary schools of the studied districts. 

 
        In conclusion any program that is instituted on unsound 
basis, bound to fail even if the original policy was excellent. 
Undoubtedly, preprimary education organized in primary schools 
in the studied districts had been a neglected branch of education. 
It had never been considered as an integral part of formal 
education. And, not yet received due attention and support it 
deserves. Unless, the prevailing problems were resolved, any 
gain that was expected from preprimary education organized in 
primary schools of the studied districts would be hardly obtained.  

VI. RECOMMENDATIONS 
In order to improve the current deficient practices of preprimary 
education organized in primary schools the following measures 
need to be taken in the studied districts of Jimma Zone. 

1. The use of grade one curricular materials such as subject 
syllabus, teacher’s guide and student textbook for 
preprimary education was inappropriate. Thus, the 
Regional Education Office should urgently made provision 
of curricular materials particularly the syllabi. 

2. Until all the required curricular materials reach the schools 
teachers should use syllabi for selecting content and 
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learning experiences from children’s environment which 
are meaningful, functional, and adaptable building on and 
creating interests in children rather than using grade one 
syllabi. 

3. Provision of preprimary education syllabi calls for 
concomitant teachers’ awareness raising in teaching 
materials, methods, assessment techniques, and record 
keeping systems. Therefore, districts Education Office 
should familiarize teachers in the proper utilization of 
teaching materials, methods, assessment, and record 
keeping systems through workshops, seminars, 
conferences, etc, as soon as possible.  

4. The organization of classroom and outdoor spaces, 
materials and equipment, play an important part in helping 
children to acquire the skills and competencies associated 
with preprimary education provision. Therefore, the school 
administrative bodies should provide the minimum 
requirements of spaces and safety conditions for 
preprimary children. Besides, teachers’ initiatives, 
ingenuity and commitment should be strengthened to 
prepare instructional materials using low cost or locally 
available raw materials to improve the shortages. In 
addition, the use of real objects, specimens, and the nature 
itself should be encouraged. Further, mobilization of the 
community to effectively contribute with the available 
knowledge, skills, and fund could do much to minimize 
the problems.  

5. Qualified teachers are indispensable to a sound educational 
program. Therefore, the training of teachers should 
deserve thoughtful attention from Regional Education 
Bureau.  

6. In-service training would go a long way in improving the 
professional competencies of teachers. So, districts 
Education Office should organize ongoing workshops, 
seminars, conferences, and otherwise to enhance the 
professional competence of preprimary education teachers. 
Besides, teachers by their own commitment, initiatives and 
concerns should have to look forward to a better 
professional life and never cease to learn. 

7. Effective parent-school relationship is one of the major 
features of preschool education. Opportunities for 
children’s learning are strengthened as the connections 
across the parents; school and community are 
acknowledged and respected. Therefore, to strengthen the 
bond between parents and preprimary education organized 
in primary schools: 

a) Emphasis on community oriented and greater 
parental participation should be adopted in the all 
primary schools. 

b) Effective strategies for working with parents based 
on the realities of local environment should be 
employed by all primary schools. 

c) Continuous efforts should be made by primary 
school administration to strengthen the partnership 
with parents. To this effect, a forum for parent 
education, meetings and discussions, conferences, 
home visits, etc, are recommended. 

d) Parents should also take full advantages of all 
formal and informal means of communication 

made available to them to work harmoniously and 
constructively with the primary schools. 

e) Districts Education Office should provide strong 
supportive services in raising the awareness of the 
community, placing on the agenda that parent, 
communities, and schools are an integral part to 
work cooperatively for ultimate success of 
preprimary education. 

8. Districts Education Office bears enormous responsibilities 
in running preprimary education. Therefore, it should 
strictly make sure that a minimal level of requirement in 
preprimary education program qualities maintained in all 
primary schools.  

        Finally, the writer recommends a more detailed and 
comprehensive studies in the same area to investigate and further 
strengthen the practices of preprimary education organized in 
primary schools of the zone as a whole. 
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Abstract- A high throughput, sensitive, selective, and rugged 
liquid chromatography coupled with mass spectrometry (LC-
MS/MS) method for the quantification of Pioglitazone and its 
active metabolites, M III and M IV, in human plasma was 
developed  and  validated.  The analytes were extracted from 
plasma by solid phase extraction technique using Waters Oasis 
HLB 96 well plate 30 µm (10 mg). Isocratic  elution  of  
Pioglitazone  and  its  metabolites  were  achieved  in  5.5 min  
using  Denali, C18, 4.6 X 150mm, 5µ column having a mobile 
phase of 10mM Ammonium acetate buffer (pH 6.5 ± 0.3): 
Acetonitrile 50: 50 v/v. The flow rate was 1 mL/min at a column 
temperature of 35 ± 5°C. Electron spray ionization technique in 
negative mode was selected to improve the selectivity and 
sensitivity required for this application. The retention times of 
Pioglitazone and metabolites M III and M IV were 4.0, 2.35, and 
1.80 min, respectively. The method was validated for linearity, 
precision, accuracy, specificity, sensitivity, matrix effect, dilution 
integrity, ruggedness, reinjection reproducibility, and stability. 
The assay produced quadratic calibration curves over the 
concentration range for Pioglitazone, M III and M IV in the 
ranges of 20.200–2003.400, 5.010–501.270, and 10.100-1005.6 
ng/mL with correlation coefficients greater than 0.9987, 0.9988, 
and 0.9990, respectively, and by using a 1/x2  weighted least 
square regression analysis of standard plots associated with nine-
point calibration standards. The precision and mean accuracy 
were within the acceptable limits. 
 
Index Terms- Pioglitazone, M III, M IV, Solid Phase Extraction 
and Waters Oasis HLB 96 well plate 
 

I. INTRODUCTION 
ioglitazone hydrochloride,(9/)-5-{4-[2-(5-ethyl-2-
pyridyl)ethoxy] benzyl}-2,4-hiazolidinedione hydrochloride 

salt, is prescription oral antidiabetic drug of thiazolidinedione 
(TZD) class with  hypoglycemic action to treat diabetes.  It has 
been shown to affect abnormal glucose and lipid metabolism 
associated with insulin resistance by enhancing insulin action on 
peripheral tissues in animal models. Pioglitazone (PIO) is 

extensively metabolized by hydroxylation and oxidation. 
Metabolites M-III (keto derivative of pioglitazone) and M-IV 
(hydroxy derivative of pioglitazone) are pharmacologically 
active in animal models of type 2 diabetes [1-10]. Analysis of 
PIO and its metabolites in biological fluids by high performance 
liquid chromatography (HPLC) with ultraviolet detection and 
mass spectrometry has appeared in the literature [11-13]. 
However, these HPLC assays lack specificity, sufficient 
sensitivity (LLOQ: 50 ng/ml using a sample volume of 0.2 to 0.5 
ml) and require long analytical run times (over 20 min), which 
make the LC-UV method impractical for routine analysis of large 
numbers of clinical samples. Very few LC-MS/MS methods have 
been reported using Liquid Liquid extraction techniques for 
sample extraction [14]. Therefore, this paper describes a 
sensitive, specific, and rapid LC-MS/MS method for the 
simultaneous determination of PIO and its two active metabolites   
(M-III and M-IV) in human plasma using Solid phase extraction 
technique in 96 well plate format and the validation as  per the 
US FDA guidelines [15]. 

 
Fig 1: Structure of Pioglitazone 

 
Fig 2: Structure of Pioglitazone M III 

P 
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Fig 3: Structure of Pioglitazone M IV 

 
 

 
Fig 4: Structure of Glyburide 

II. EXPERIMENTAL 
Chemicals and reagents 
         Working standards of Pioglitazone, Pioglitazone M III and 
Pioglitazone M IV were obtained from Clearsynth. Glyburide 
was obtained from sigma Aldrich. Waters Oasis HLB 96 well 
plates 30 µm (10 mg) were purchased from Waters Corporation 
(Milford, MA, USA). LC–MS grade acetonitrile was purchased 
from Thermo Fisher Scientific India Pvt.  Ltd. (Mumbai, India). 
GR grade ammonium acetate was pro-cured from Merck 

Specialties Pvt. Ltd.  (Mumbai, India). Formic acid was obtained 
from Sigma Aldrich. HPLC water was obtained from Milli-Q 
water purification system (Millipore). Human plasma containing 
K2 EDTA anticoagulant was obtained from Deccan pathological 
lab (Hyderabad, India). 
 Instrumentation 
         Agilent 1200 Series equipped with a binary pump for 
solvent delivery was used for   the analysis. Mass spectrometric 
detection was performed on API-4000 triple quadrupole mass 
spectrometer (MDS SCIEX, Toronto, Canada) equipped with 
turbo ion spray inter-face. Quantitation was performed in 
multiple reaction monitoring (MRM) mode and Analyst software 
version 1.5.1(SCIEX) was used for controlling the hardware and 
data handling. 
Chromatographic conditions 
         Chromatographic separation   was performed on Denali, 
C18, 4.6 X 150mm, 5µ analytical columns. Isocratic mobile 
phase consisting of 10mM Ammonium acetate buffer (pH 6.5 ± 
0.3) and Acetonitrile in 50: 50 v/v ratio was delivered at a flow 
rate of   1.0 mL/min.  The auto sampler was set at 4⁰C±2⁰C and 
the injection volume was 5 µL. The column oven temperature 
was set at 35.0 ± 2.0°C.   
         The retention times of Pioglitazone and metabolites M III 
and M IV were 4.0, 2.35, and 1.80 min, respectively. The 
retention time of internal standard (Glyburide) was 3.4 min. The 
total chromatographic run time was 5.5 min. 
 Mass spectrometric conditions 
Ionization mode: Negative ionization  
Resolution: Q1 Unit; Q3 Unit 
 

 
MRM conditions  
 

Parameters Q1 (amu) Q3 (amu) Dwell Time 
(msec) 

DP 
(volts) CE (volts) CXP (volts) EP (volts) 

Pioglitazone 355.1 312.1 200 -60 -28 -15 -10 

Pioglitazone M III 369.0 326.1 200 -60 -25 -15 -10 

Pioglitazone M IV 370.9 328.0 200 -60 -25 -15 -10 

Glyburide 492.2 169.9 200 -60 -30 -12 -10 

Source/ Gas parameters 

Parameters CUR 
(psi) 

GS1 
(psi) 

GS2 
(psi) 

IS 
(Volts) 

CAD 
(psi) 

TEMP 
(°C) 

Source/Gas 40 40 40 -4500 4 400 

 
 Preparation of calibration standards and quality control 
samples 
     Standard stock solutions of Pioglitazone, M III, M IV and 
internal standard (Glyburide) were prepared by dissolving their 
accurately weighed amounts in DMSO to give a final 

concentration of 1mg/mL. Working solutions of analyte 
(Mixture) were prepared by appropriate dilution of their stock 
solutions in 50:50 v/v DMSO: Acetonitrile. All the solutions 
were stored in refrigerator at below 10◦C and were brought to 
room temperature before use. Working solution of internal 
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standard (Glyburide, 50 ng/mL) was prepared daily in 50% 
acetonitrile and was stored at room temperature. 
     Calibration standards and quality control (QC) samples were 
prepared by spiking K2 EDTA human blank plasma with the 

working solutions (5%) prepared from independent stock 
weightings.  Calibration standards and quality controls   were 
prepared in plasma at following concentrations: 

 
CC standard and 
QC samples 

Pioglitazone 
(ng/mL) M-III (ng/mL) M-IV (ng/mL) 

CS9 2003.4 501.270 1005.600 
CS8 1600.200 401.250 801.200 
CS7 1001.7 250.640 502.800 
CS6 801.4 200.510 402.200 
CS5 400.8 100.250 201.100 
CS4 200.3 50.130 100.600 
CS3 100.2 25.060 50.300 
CS2 40.4 10.020 20.200 
CS1 20.2 5.010 10.100 
HQC 1527.100 380.970 30.000 
MQC 916.300 228.580 461.400 
LQC 59.600 14.860 769.000 

 
Sample Preparation: 
         Calibration standards, QC’s were processed using Ezypress 
Positive Pressure SPE Manifold by using 100 µL of Plasma 
Volume 

• For CC and QC spike 5 µL of each working 
solutions into 95 µL of human plasma. 

• Add 20 µL of internal standard to each tube 
except for blank plasma samples. 

• Add 20 µL of 50:50v/v  MeoH: Water to blank 
plasma samples 

• Add 50 µL of 0.5% OPA solution to each tube 
and vortex. 

• Condition the Waters Oasis HLB 96 well plate 
30 µm (10 mg) with 1 mL of methanol 
followed by 1 mL of Milli Q water. 

• Load the samples onto the plate. 
• Wash the cartridges with 500 µL of Milli Q 

Water followed by 500µL of 5% Methanol in 
water. 

• Elute the sample with 800 µL (two aliquots of 
400 µL each) of   methanol into 96 well 
collection plate. 

• Evaporate the eluent under a gentle stream of 
nitrogen using a TurboVap 96, at a 
temperature of approximately 50°C. 

• Reconstitute the dried samples with 100 µL of 
mobile phase and vortex to mix. 

• Inject 5 µL of the sample onto the LC-MS/MS 
system. 

 
Method validation 
     A complete method validation of Pioglitazone and metabolites 
M III and M IV was done following the USFDA and EMEA 
guidelines. Validation runs were performed on different days to 
evaluate selectivity, sensitivity, linearity, precision, accuracy, 

recovery, matrix effect, dilution integrity, ruggedness and 
stability. Each validation run was organized with a set of spiked 
standard samples, blank (with ISTD and without ISTD) and QC 
samples as per the validation parameter. Standard samples were 
analyzed at the beginning of the run and QC samples were 
distributed consistently throughout the validation runs. 
     Selectivity of the method toward endogenous and exogenous 
components of plasma was evaluated in 6 different plasma lots. 
The blank plasma lots were extracted (without addition of ISTD), 
and injected for LC–MS/MS   detection. Later selectivity in each 
lot was evaluated by comparing the blank peak responses against 
the mean peak response observed in plasma spiked LLOQ 
sample (n = 6). 
Linearity of the method was assessed using three calibration 
curves analyzed on   three different days. Each   plot was 
associated with a nine point non-zero concentrations spread over 
the dynamic range. A quadratic regression analysis with 
reciprocate of drug concentration as weighing factor (1/X2) was 
performed on peak area ratios versus analyte concentrations. 
Peak area ratios for plasma spiked calibration standards were 
proportional to the concentration of analytes over the established 
range. 
     Intra batch (within day) and inter batch (between day) 
precision and accuracy was evaluated at four distinct 
concentrations (LLOQ, LQC, MQC, HQC). Precision and 
accuracy at each concentration level was evaluated in terms of 
%CV and relative error respectively. The extraction recovery of 
analytes was determined at LQC, MQC and HQC levels. The 
relative recoveries were evaluated by comparing the peak areas 
of extracted samples (spiked before extraction) with that of un-
extracted samples (blank extracts spiked after extraction). 
     The matrix effect was checked at low and high QC level using 
six  different blank plasma lots (including one hemolytic and one 
lipemic lot). Matrix factor for  analytes and internal standard was 
calculated in  each lot  by  comparing the peak responses of  post 
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extraction samples (blank extracts spiked after extraction) against 
the peak responses of  equivalent aqueous samples prepared in 
mobile phase. Internal standard normalized matrix factor in each 
lot was later evaluated by comparing the matrix factor of analyte 
and internal standard. 
     Stability of analytes in both solutions and in biological matrix 
was evaluated after subjecting to different conditions and 
temperatures that could encounter during regular analysis.  
Stability in plasma was evaluated in terms of freeze–thaw 
stability, bench top stability, long-term stability, and extracted 
sample stability. Freeze–thaw stability was evaluated after seven 
freeze (at -70⁰C) thaw (at room temperature) cycles. Bench top 
stability was assessed at room temperature and the long-term 
stability was evaluated at both -70⁰ C and -20⁰ C. Stability of 
extracted samples was determined after reconstitution (in-injector 
stability at 4⁰C). Reinjection reproducibility was proved for 49 
Hrs 51 min. All the stability assessments were made at LQC and 
HQC level by comparing the stability samples against freshly 
prepared samples. 
     Stability of analytes in stock solutions and in working 
solutions was assessed at room temperature (short-term stability) 
and at 2-8⁰C (long-term stability). All comparisons were made 
against freshly prepared stock solutions or working solutions. 
Before each analytical run, system suitability was evaluated by 
injecting six replicates of MQC sample to check the system 
precision and chromatography. System suitability was considered 

acceptable when the coefficient of variation for response ratios 
was less than 4.0%. 
 

III. RESULTS AND DISCUSSION 
Method development 
     For consistent and reliable estimation of analytes it was 
necessary to give equal importance for optimization of extraction 
procedure along with chromatographic and mass spectrometric 
conditions. Analytes and ISTD were tuned in negative polarity 
mode using electrospray ionization technique. The Q1 and the 
MSMS scans were made in infusion mode and further compound 
and gas parameters were optimized in flow injection analysis. 
The [M-H] peaks were observed at m/z of 355.1, 369.0, 370.9, 
492.2 for Pioglitazone, M III, M IV and Glyburide respectively. 
Most abundant product ions were found at m/z of 312.1, 326.1, 
328.0, 169.9 for Pioglitazone, M III, M IV and Glyburide 
respectively (Fig. 5 to 8) by applying sufficient collision 
activated dissociation gas and collision energy. Increase in 
source temperature beyond 400⁰C augmented the intensity. A 5% 
change in ionspray voltage and gas parameters did not affect the 
signal intensity. 
 
   

 
Fig 5:  Pioglitazone   MS/MS SCAN 
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Fig 6: Pioglitazone M III   MS/MS SCAN 

 

 
Fig 7: Pioglitazone M  IV   MS/MS SCAN 
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Fig 8: Glyburide   MS/MS SCAN

 
         In the optimization of chromatographic conditions, isocratic 
mode was selected as no cross talk was observed between 
analytes and ISTD. Use of acetonitrile over methanol in the 
mobile phase has shown significant improvement in the signal 
intensities. Replacement of milli-Q water with 10 mM 
ammonium acetate buffer in mobile phase gave good 
chromatographic peak shapes and further increase in the buffer 
concentration was resulted in loss of response. A flow rate of 1.0 
mL/min was used to minimize the run time. 
         Solid Phase extraction extraction was initiated with 
individual cartridges. Later on the method was shifted to 96 well 
plate format. Impact of different solutions and their concentration 
on recovery of analytes was monitored and the final optimized 
conditions are depicted in Section 2.6.  During the optimization 
of chromatographic conditions and extraction procedure, more 
emphasis was given to improve the sensitivity and recovery. No 
significant matrix effects were observed with the proposed 
chromatographic and extraction conditions. 
 

Selectivity 
     Selectivity of the method in human K2 EDTA plasma was 
evaluated in six individual matrix lots along with one lipemic and 
one hemolytic lot.  Peak responses in blank lots were compared 
against the response of spiked LLOQ and negligible interference 
was observed at the retention time of analytes and ISTD. Figs. 9 
to 11 demonstrate the selectivity of the method with the 
chromatograms of blank plasma and LLOQ sample respectively. 
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Fig 9: Blank Plasma 

 

 
Fig 10: Zero Standard (Blk + IS) 
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Fig 11: LLOQ 

 
Linearity and sensitivity 
     The linearity of each calibration curve was determined by 
plotting the peak area ratio (y) of analytes to ISTD versus the 
nominal concentration (x) of analyte. Calibration curves were 
linear in the range of 20.200–2003.400, 5.010–501.270, and 
10.100-1005.6 ng/mL for Pioglitazone, M III and M IV 
respectively. The r values were more than 0.9987, 0.9988, and 
0.9990 for Pioglitazone, M III and M IV respectively. The r 
values were calculated from three intra and inter day calibration 

curves using weighted (1/X2) quadratic regression analysis. The 
observed mean back calculated concentrations with accuracy (% 
Nominal) and precision (%CV) are presented in Table 1. The 
lower limit of quantitation (LLOQ) for determination of analytes 
was found to be 20.2, 5.010 and 10.100 ng/mL respectively for 
Pioglitazone, M III and M IV. At LLOQ (n = 6) accuracy (% 
Nominal) was 106.7%, 104.9% and 97.9% with a %CV of 4.5%, 
3.2% and 7.8% respectively for Pioglitazone, M III and M IV. 
 

 
Table 1: Summary of Calibration Standards 

 

Analyte Nominal (ng/mL) Mean (ng/mL) %CV % Nominal 

Pioglitazone  

20.200 19.9509 1.2 98.8 
40.400 42.2315 2.4 104.5 
100.200 97.4612 1.3 97.3 
200.300 182.8071 0.4 91.3 
400.800 408.6824 1.7 102.0 
801.400 830.2504 0.6 103.6 
1001.700 1045.4409 1.8 104.4 
1600.200 1585.2648 1.9 99.1 
2003.400 1979.3592 2.0 98.8 

Pioglitazone M III 

5.010 4.9365 1.6 98.5 
10.020 10.4475 3.2 104.3 
25.060 24.5775 0.8 98.1 
50.130 46.7379 0.4 93.2 
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100.250 104.0261 0.5 103.8 
200.510 207.3942 0.8 103.4 
250.640 232.5939 0.7 92.8 
401.250 375.3025 1.1 93.5 
501.270 473.7002 1.0 94.5 

Pioglitazone M IV 

10.100 10.1539 1.9 100.5 
20.200 20.4087 4.9 101.0 
50.300 49.4449 6.4 98.3 
100.600 97.0119 2.3 96.4 
201.100 204.9879 1.9 101.9 
402.200 425.3935 2.8 105.8 
502.800 493.5820 3.2 98.2 
801.200 759.0035 2.1 94.7 
1005.600 945.2640 3.4 94.0 

 
%CV, percent coefficient of variation;  
a   Mean of 3 replicates at each concentration 
 
 Precision and accuracy 
         Precision and accuracy was evaluated using three intra and 
inter day precision and accuracy runs, with each batch consisting 
of six replicates of quality control samples at four concentration 
levels (LLOQ, LQC, MQC and HQC). The intra batch precision 
was between 1.3 to 5.9 %, 2.5 to 3.9 %, and 2.7 to 7.8 % with % 
Nominal between 100.1 to 106.7, 94.1 to 104.9, and 95.9 to 98.5 

for Pioglitazone, M III and M IV respectively. The inter batch 
precision was between 1.3 to 5.6 %, 2.3 to 3.7 % and  3.5 to 5.3 
% with % Nominal between 99.6 to 101.3, 94.7 to 103.5 and 95.7 
to 100.2 for Pioglitazone, M III and M IV respectively. Results 
of precision and accuracy are presented in Table 2. 
 

 
Table 2: Intra batch and inter batch precision and accuracy 

 
Analyte Name 

  
QC level  

  
Nominal conc. 
(ng/mL) 

Intra Batch a Inter Batchb 

Mean Conc 
Found (ng/mL) 

% 
CV % Nominal  

Mean Conc 
Found 
(ng/mL) % CV % Nominal  

Pioglitazone LLOQ 20.200 21.5467 4.5 106.7 20.4422 4.2 101.2 
LQC 59.600 60.8814 5.9 102.2 60.3582 5.6 101.3 
MQC 916.300 926.3793 1.4 101.1 924.1395 2.3 100.9 
HQC 1527.100 1528.8816 1.3 100.1 1521.2461 1.3 99.6 

Pioglitazone M III LLOQ 5.010 5.2563 3.2 104.9 5.1865 3.7 103.5 
LQC 14.860 15.1745 3.9 102.1 15.0259 3.4 101.1 
MQC 228.580 215.0176 2.5 94.1 216.4907 2.3 94.7 
HQC 380.970 360.0167 2.7 94.5 366.2392 3.1 96.1 

Pioglitazone M IV LLOQ 10.100 9.8913 7.8 97.9 9.8851 5.0 97.9 
LQC 30.000 28.7650 4.5 95.9 28.6983 3.5 95.7 
MQC 461.400 454.3252 2.7 98.5 462.3228 4.8 100.2 
HQC 769.000 744.2638 3.1 96.8 765.7531 5.3 99.6 

%CV, percent coefficient of variation. Conc., Concentration 
a   6 replicates at each concentration. 
b   18  replicates at each concentration 
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Matrix effect 
        Co-eluting matrix components can suppress or enhance the 
ion- ization but might not result in a detectable response in 
matrix blanks due to selectivity of the MS detection, however 
they can affect the precision and accuracy of the assay. Therefore 
the potential for variable matrix related ion suppression was 

evaluated in six independent sources (containing one hemolytic 
and one lipemic lot) of human plasma, by calculating the IS 
normalized matrix factor. The mean IS normalized matrix factor 
between all the analytes was ranged between 0.9727 and 1.1545 
with a %CV of 1.5 to 6.6 as shown in Table 3 to 5. 
 

 
Table 3: Matrix Effect of Pioglitazone 

 

Lot #  

LQC HQC 
MF of 
Analyte MF of ISTD 

ISTD Normalized 
Factor MF of Analyte MF of ISTD ISTD Normalized Factor 

1 1.032 0.994 1.038 0.925 0.955 0.968 
2 0.989 0.970 1.020 0.923 0.957 0.964 
3 1.013 1.028 0.985 0.915 0.924 0.990 
4 0.892 0.964 0.925 0.936 0.944 0.991 
5 1.033 1.045 0.988 0.919 0.958 0.959 
6 0.979 0.957 1.023 0.950 0.986 0.963 
Mean 

- 

0.9965 

 

0.9727 
SD 0.04068 0.01421 
% CV 4.1 1.5 

N 6 6 
 MF: Matrix Factor 

 
Table 4: Matrix Effect of Pioglitazone M III 

 

Lot #  

LQC HQC 
MF of 
Analyte MF of ISTD 

ISTD Normalized 
Factor MF of Analyte MF of ISTD ISTD Normalized Factor 

1 0.997 1.000 0.997 1.069 0.965 1.108 
2 0.962 0.992 0.969 1.053 0.988 1.066 
3 1.068 1.091 0.979 0.998 0.905 1.103 
4 1.057 1.111 0.951 1.073 0.995 1.078 
5 1.207 1.180 1.022 1.029 0.927 1.110 
6 1.075 1.148 0.936 1.108 1.022 1.084 
Mean 

- 

0.9757 

- 

1.0915 
SD 0.03111 0.01789 
% CV 3.2 1.6 
N 6 6 
 MF: Matrix Factor 
 

Table 5: Matrix Effect of Pioglitazone M IV 
 

Lot #  

LQC HQC 

MF of Analyte MF of ISTD ISTD Normalized Factor MF of Analyte MF of ISTD ISTD Normalized Factor 
1 1.036 1.004 1.032 1.029 0.885 1.162 
2 0.960 0.950 1.011 1.042 0.886 1.176 
3 1.039 1.035 1.003 0.951 0.800 1.189 
4 1.020 0.985 1.035 1.005 0.881 1.141 
5 1.171 1.199 0.977 0.963 0.845 1.139 
6 0.992 0.846 1.172 1.040 0.929 1.120 

Mean - 1.0382 - 1.1545 
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SD 0.06892 0.02589 
% CV 6.6 2.2 

N 6 6 
 MF: Matrix Factor 
 
 
Extraction recovery and dilution integrity 
     The extraction recovery of analytes from EDTA plasma was 
determined by comparing the peak responses of plasma samples 
(n= 6) spiked before extraction with that of plasma samples 
spiked after extraction. The mean recovery was found to be 
62.77%, 68.91% and 65.52% with %CV of 5.2%, 5.4% and 6.0% 

for Pioglitazone, M III and M IV respectively as shown in Table 
6. For Internal standard the recovery was found to be 73.1%. 
     Dilution integrity experiment was carried out at 3 times the 
ULOQ concentration. After 1/5, 1/10 and 1/50 dilution the mean 
back calculated concentration for dilution QC samples was 
within 85–115% of nominal value with a %CV of ≤2.2 as shown 
in Table 7. 
 

Table 6: Recovery 
 

Analyte QC Level A B % Recovery Mean Recovery % CV 

Pioglitazone 
LQC 8235.0 12525.3 65.9 

62.77 5.2 MQC 1389710.3 2342445.5 59.3 
HQC 2400865.3 3796604.3 63.2 

Pioglitazone                           
M III 

LQC 38214.2 55743.8 68.6 
68.91 5.4 

MQC 6147017.5 9402048.7 65.4 
HQC 10009873.5 13749403.2 72.8 

Pioglitazone                                  
M IV 

LQC 25663.8 41143.8 62.4 
65.52 6.0 

MQC 4372339.0 6802800.3 64.3 
HQC 7123993.2 10191008.2 69.9 

Glyburide 133005.5 181889.5 73.1 - 
A: Mean Peak response of Extracted Samples 
B: Mean Peak response of un Extracted Samples 
 

Table 7: Dilution Integrity 
 
Analyte Dilution Factora % Nominal % CV 
Pioglitazone 1/5 104.9 1.5 

1/10 108.1 1.6 
1/50 113.6 1.9 

Pioglitazone M III 1/5 106.5 1.0 
1/10 109.5 2.1 
1/50 114.3 1.0 

Pioglitazone M IV 1/5 104.3 1.9 
1/10 111.0 2.2 
1/50 113.5 1.2 

a: Six replicates at each dilution factor 
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Ruggedness 
         Six samples each of LLOQ, LQC, MQC and HQC in 
human plasma were analyzed along with CC samples. The 
ruggedness was assessed by changing analyst, solvent lot and 
different column of same make. Results are summarized in Table 
8.  The data obtained were within acceptance criteria. 
 

Table 8: Ruggedness 
 
Analyte QC Level % Nominal % CV 
Pioglitazone LLOQ QC 104.4 5.8 

LQC 96.8 2.6 
MQC 101.7 4.8 
HQC 95.8 3.0 

Pioglitazone M III LLOQ QC 103.6 3.5 
LQC 99.3 4.6 
MQC 96.1 3.8 
HQC 97.0 2.3 

Pioglitazone M IV LLOQ QC 97.1 3.0 
LQC 93.8 1.5 
MQC 100.0 4.2 
HQC 99.3 4.8 

N = 6 at each level 
 
Extended Precision and Accuracy Batch 
         The Extended Precision and Accuracy batch was assessed 
by processing and analyzing CC samples along with twenty five 
samples each of LQC,  
         MQC and HQC in human plasma. Calibration standards 
were used to determine the accuracy of quality control samples. 
The batch of 75 samples analysed was found to acceptable for 
the maximum no of sample that can be processed during routine 
sample analysis. Results are summarized in Table 29. The data 
obtained were within acceptance criteria.  
 

Table 9: Extended PA Batch 
 
Analyte QC Level % Nominal % CV 
Pioglitazone LQC 98.6 8.4 

MQC 103.7 4.5 
HQC 99.9 3.1 

Pioglitazone M III LQC 96.3 4.9 
MQC 104.5 5.3 
HQC 102.6 5.4 

Pioglitazone M IV LQC 95.1 6.3 

MQC 101.8 5.7 
HQC 99.6 4.2 

 
N = 25 at each level 
 
Reinjection Reproducibility 
         Reinjection reproducibility was performed by injecting the 
previously passed precision and accuracy batch after a period of 
49 hr 51 min. The reinjected quality control samples 
concentrations were back calculated against initially injected CC 
curve.  The % CV of back calculated concentrations for all 
quality control samples of LQC, MQC and HQC concentration 
levels ranged from 1.7 to 4.3, 1.9 to 3.0, and 2.0 to 2.9, 
respectively, for Pioglitazone, Pioglitazone M III and 
Pioglitazone M IV,  which are within  the  acceptance  limit  of 
15.00%.  The % mean accuracy of back calculated 
concentrations for all quality control samples at LQC, MQC and 
HQC concentration levels were ranged from 101.0 to 106.2, 94.5 
to 95.4, and 92.6 to 98.2, respectively, for Pioglitazone, 
Pioglitazone M III and Pioglitazone M IV, which is within 
acceptance limit 85.00–115.00%.  
 
Haemolysis Effect 
Six samples each of blank matrix, LLOQ, LQC and HQC in 2% 
and 100% haemolyzed plasma were analyzed along with CC 
samples (Un-haemolyzed plasma). The overall % nominal were 
89.4 to 111.9% with % CV of 1.0 to 7.3%.  The data obtained 
were within acceptance criteria. 
 
 Stability 
     Stability evaluations were performed in both aqueous and 
matrix based samples. The stock and working solutions were 
stable for a period of 7 h at room temperature.  Stability 
evaluations in matrix were performed against freshly spiked 
calibration standards using freshly prepared quality control 
samples  (comparison samples). The analyte was stable up to 28 
h on bench top at room  
temperature and over 8 freeze-thaw cycles. The processed 
samples were stable up to 47 h min in autosampler at 4⁰C. 
Reinjection reproducibility is done for 49 h 51 min.  The long-
term matrix stability was evaluated at both -20⁰C and -50⁰C over 
a period of 121 days. The % change shows that there was no 
significant degradation of analytes was observed over the 
stability duration and conditions. The stability results presented 
in Table 6 were within 85-115%. 
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Table 8: Stability Data  
 

Stability Analyte QC  A %CV B %CV % Change 

Bench Top Stability at 
room Temperature      

(28 hrs) 

Pioglitazone LQC 54.6433 2.2 55.3088 2.7 -1.2 

HQC 1405.1865 1.9 1398.3146 1.1 0.5 

Pioglitazone M 
III 

LQC 13.2601 1.4 13.5028 3.1 -1.8 

HQC 346.6827 2.3 340.0792 1.3 1.9 

Pioglitazone M 
IV 

LQC 26.5550 2.1 28.2350 5.0 -6.0 

HQC 699.5337 2.7 705.3012 2.4 -0.8 

Freeze-thaw        (after 
8 cycle) 

Pioglitazone LQC 55.0108 5.3 55.3088 2.7 -0.5 

HQC 1404.6775 1.5 1398.3146 1.1 0.5 

Pioglitazone M 
III 

LQC 14.1913 2.9 13.5028 3.1 5.1 

HQC 344.5239 2.2 340.0792 1.3 1.3 

Pioglitazone M 
IV 

LQC 26.8250 3.6 28.2350 5.0 -5.0 

HQC 698.1238 2.2 705.3012 2.4 -1.0 

Auto sampler stability 
(47 hrs) 

Pioglitazone LQC 56.7789 3.9 55.3088 2.7 2.7 

HQC 1452.7811 3.1 1398.3146 1.1 3.9 

Pioglitazone M 
III 

LQC 14.6396 5.0 13.5028 3.1 8.4 

HQC 383.8908 2.2 340.0792 1.3 12.9 

Pioglitazone M 
IV 

LQC 28.2050 5.3 28.2350 5.0 -0.1 

HQC 791.5573 1.4 705.3012 2.4 12.2 

Long term stability for  
121 days      (below -

50⁰C) 

Pioglitazone LQC 58.9941 4.2 61.8648 3.3 -4.6 

HQC 1576.2217 3.1 1541.0984 1.7 2.3 

Pioglitazone M 
III 

LQC 14.7436 2.8 14.2062 3.1 3.8 

HQC 374.3030 1.3 378.8747 0.6 -1.2 

Pioglitazone M 
IV 

LQC 30.4450 5.6 28.8100 3.4 5.7 

HQC 771.6915 1.9 767.5902 1.3 0.5 

Long term stability for 
121 days        (below -

20⁰C) 

Pioglitazone LQC 60.2655 5.7 61.8648 3.3 -2.6 

HQC 1568.8407 1.5 1541.0984 1.7 1.8 
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A: Mean concentration of stability samples B: Mean concentration of Comparison samples   
 

IV. CONCLUSION 
     The experiments performed during the validation concluded 
that the method is validated for the simultaneous quantitation of 
Pioglitazone, Pioglitazone M III and Pioglitazone M IV in human 
plasma over the concentration range of 20.200–2003.400, 5.010–
501.270 and 10.100-1005.6 ng/mL respectively,    using    
glyburide as an internal standard. The precision and mean 
accuracy are within the acceptable limits.  Consistent recoveries 
were observed for LQC, MQC and HQC. The method is specific 
enough in the presence of K2EDTA anticoagulant. The method is 
precise and accurate enough to dilute samples, if necessary. The 
stability experiments were performed during the validation 
concluded that the intended analyte and metabolites were stable 
at different conditions like autosampler (47 hrs) bench top 
stability (28 hrs), autosampler stability (47 hrs), and eight freeze 
and thaw cycles.  The  analyte, metabolites and  ISTD  stock 
solutions  were  stable  at  room  temperature  for  7 hr. 
Reinjection reproducibility was proved for 49 hr 51 min. The 
method was proved to be rugged by different column. The 
extended Precision and accuracy batch was proved with 75 QC 
samples.  
     A rapid, sensitive, high throughput and accurate liquid 
chromatography with electrospray ionization tandem mass 
spectrometry method was developed for determination of 
Pioglitazone, Pioglitazone M III and Pioglitazone M IV in human 
plasma. The extraction method utilizes a low sample volume of 
100µL and shown consistent and reproducible recoveries for 
analyte and ISTD with minimum plasma interference and matrix 
effect. The validated method can be successfully used to a 
clinical and tox studies. The method was validated and 
demonstrated to be robust with high precision and accuracy. The 
high throughput method can reduce overall processing time and 
allowing to process and analyze more number of samples in short 
duration. 
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Abstract- Building Information Modeling represents the 
development and use of computer-generated n-dimensional (n-D) 
models to simulate the planning, design, construction and 
operation of a facility. It represents a new paradigm within the 
construction industry, one that encourages integration of the roles 
of all stakeholders on a project allowing the architects, engineers 
and constructors to visualize what is to be built in a simulated 
environment and to identify potential design, construction or 
operational issues. 
        This study assessed the level of awareness on the use of 
BIM by professionals in the Nigerian Building Construction 
Industry at the design, construction, and post construction phases 
of a project with a view of increasing the awareness level, and 
promoting its adoption in Nigeria. It also identified the factors 
that has militated against its adoption in Nigeria and further 
highlighted the factors that will encourage its adoption in the 
country. A total of fifty Questionnaires were distributed to 
professionals practicing in the Lagos State. However, forty seven 
were returned and these were analyzed using descriptive analysis 
and the relative importance index methods. It was revealed that 
there is a generally low level of awareness about the use of BIM 
among professionals in the Nigerian construction Industry. This, 
it was, however revealed can be resolved by increasing 
awareness on its use and benefits, and through increased 
government support for its use, professional bodies’ 
involvement, training and retraining by both private and public 
organizations for project delivery in the country. This study 
concluded by recommending that appropriate means be adopted 
to increase the awareness level about BIM in Nigeria as this will 
encourage its adoption in project delivery. 
 
Index Terms- Building Information Modeling (BIM), 
Information, Technology, 
 

I. INTRODUCTION 
ecent performance studies conducted on building projects by 
governmental bodies, corporate organizations and some 

professional individuals around the world have revealed an 
alarming rate of clients’ dissatisfaction concerning time and cost 
overrun. This according to Mbachu and Nkado (2005) usually 
resulted from the use of inefficient procurement and project 
delivery, poor project management, incomplete documentation, 
discord between the design and construction teams, and frequent 
design change. Hence, leading to the development and 
subsequent adoption of Building Information Modeling by some 
countries around the world. However, according to Alufohai 

(2012), the level of awareness and adoption of BIM in Nigeria’s 
private, public sector and amongst different building 
professionals has been very slow considering the numerous 
benefits enjoyed by the various countries that have adopted it 
fully. He therefore suggested the promotion of BIM’s adoption in 
Nigeria by increasing public awareness on the technique, the 
tools employed and the benefit associated with its use. To this 
end, this study is conducted to investigate the various means of 
promoting its adoption within Nigerian Building Construction 
Industry.  
        According to Eastman, Teicholz, Sacks, and Liston (2011), 
Building Information Modeling involves the creation of a digital 
parametric model which represents the physical and functional 
characteristics of a building in full detail and further shared 
knowledge pool which can be used to take reliable decisions 
during the design, construction and throughout the lifecycle of 
the building project. Gayathar and Himal (2013) also described 
BIM as an Information Technology solution for the integration of 
software application and Information Technology tools to design 
a building in a common platform which affords the diverse 
professionals involved in the construction of a building the 
opportunity to make decisions putting into consideration the 
constructability, buildability and maintainability of the building. 
Furthermore, Ibrahim and Bishir (2012) opined that the basic 
premise of BIM is collaboration by different stakeholders during 
different phases of project life cycle which makes it possible to 
insert, extract, update or modify information in the BIM process 
to support and reflect the roles of the stakeholders. Alufohai 
(2012) further highlighted increased speed of delivery, better 
coordination, decreased costs, greater productivity, reduction of 
errors, higher quality of work, and better facility operations as 
the key advantages and benefits of BIM. 
        This appraisal however become imperative following 
Ibrahim and Bishir (2012) and Alufohai (2012), suggestions that 
research studies be conducted to establish the extent to which 
BIM concept is known and applied in building construction 
projects within the Nigerian Construction Industry. 
        The Government and Construction Industry BIM 
programme existent in the United Kingdom came into being with 
the aim to promote the adoption of BIM technology by both 
public and private sector organizations involved in the 
procurement and delivery of buildings and infrastructure with the 
view to reduce asset costs and achieve greater operational 
efficiency, facilitate greater efficiency and effectiveness of 
construction supply chains, and to assist in the creation of a 
forward-thinking sector (Wix and Nicholas, 2008). 
        In Nigeria however, the reverse is the case as according to 
the findings of Ibrahim and Bishir (2012), there is no government 

R 
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support on the adoption of BIM in the execution of construction 
projects, private clients are oblivious of it, and the professional 
bodies relevant in the construction industry have not taken steps 
for the training and retraining of its members on its use and 
application. This, Alufohai (2012) has attributed to the low level 
of knowledge and use of BIM as it is mainly used by architects in 
Nigeria for design presentations. Furthermore, Ibrahim and 
Bishir (2012) stated that there is the need for studies into the 
level of knowledge and use of BIM in Nigeria in order to 
promote its adoption through increased awareness on the 
technique, the tools employed and the benefits of its adoption. 
The aim of this study is to assess the level of awareness on the 
use of BIM amongst the professionals in the Nigerian Building 
Construction Industry with a view of increasing the level of 
knowledge of its uses, and to promote its adoption in Nigeria. To 
achieve the said aim, the following objectives are set: 

1. To assess the level of awareness on the use of BIM by 
the professionals in the Nigerian Building Construction 
Industry. 

2. To assess the perceived factors affecting the adoption of 
BIM in the Nigerian Building Construction Industry. 

3. To identify the factors that will encourage the adoption 
of BIM in the Nigerian Building Construction Industry. 

        Recommendations herein will encourage the Government 
through the legislative arm to enact laws, making the application 
of BIM in construction projects a necessity in order for quality, 
reduced cost, elimination of corruption and compliance with due 
process. Furthermore, it will encourage the relevant regulatory 
bodies vested with overseeing the activities of engineers and 
construction workers in Nigeria to ensure the training and re-
training of stakeholders in construction industry on the use of 
BIM. 
 

II. REVIEW OF LITERATURE 
        The need for coherent information flow among the building 
construction team to address problems associated with late 
delivery of projects, cost overruns, quality and general 
management of the facility throughout its lifecycle has led to the 
development of Building Information Modeling, which 
according to Ibrahim & Bishir  (2012),  offers the building 
construction management team, the best ways to communicate 
all information required by all the different stakeholders in 
discharging their professional duties with much ease and high 
accuracy. Therefore the desired goal of the construction industry, 
which is to be able to successfully deliver projects to clients 
within agreed time frame, estimated cost and according to the 
designed quality becomes realistic, which makes it imperative to 
improve awareness on the subject-BIM- in Nigeria. According to 
American Institute of Architects (2007), Building Information 
Modeling (BIM) is defined as a digital, three-dimensional model 
linked to a database of project information. It is identified as one 
of the most powerful tools to support Integrated Project Delivery 
(IPD). Because BIM can combine, among other things, the 
design, fabrication information, erection instructions, and project 
management logistics in one database, it provides a platform for 
collaboration throughout the project’s design and construction. 
As a tool, it is a modeling technology and associated set of 
processes to produce, communicate, and analyze building models 

(Eastman et al. 2011). According to Harding (2008) Building 
Information Modeling is not just a tool but it is a process. It is 
not only using three-dimensional modeling software but also 
implementing a new way of thinking as certain processes that 
have made perfect sense for CAD-type technology now do not 
seem to be as efficient. Smith (2007) also opined that the concept 
of Building Information Modeling is to build a building virtually, 
prior to building it physically, in order to work out problems, 
simulate and analyze potential impacts. In addition to this, 
Kymmel (2008) opined that virtual building implies that it is 
possible to practice construction, to experiment, and to make 
adjustments in the project before it is actualized. He also, 
described the Building Information Model as a virtual 
representation of a building, potentially containing all the 
information required to construct the building, using computers 
and software. The term generally refers to both the model(s) 
representing the physical characteristics of the project and to all 
the information contained in and attached to the component of 
these models. A Building Information Model therefore may 
include any of or all the Two Dimensional, Three Dimensional, 
Four Dimensional (time element-scheduling), Five Dimensional 
(cost information), or nDimensional (energy, sustainability, 
facilities management, etc., information) represents of a project 
created using suitable Building Information Modeling tools. 
Elvin (2007) further  explained that the Building Information 
Model provide Two Dimensional and Three Dimensional 
drawing with non graphical information including specifications, 
cost data, scope data, and schedules. Most importantly, it creates 
an object-oriented database, meaning that it is made up of 
intelligent objects, for example representation of doors, windows, 
and walls which are capable of storing both quantitative and 
qualitative information about the project. 
        Application of BIM as an information system in the 
construction industry is really a re-engineering factor to the 
sector. Improved profitability in the construction business and 
more successful delivery of projects to clients are benefits of 
applying BIM in construction industry. The factors responsible 
for late delivery of projects, overruns of cost estimate, risk 
management, safety and even compromise in quality are grossly 
taken care of by the application of BIM. Considering this 
benefits, the fact that BIM is not being used in the Nigerian 
Construction Industry is of  a great cause for concern (Alufohai, 
2012). Chewlos, Benbasat, and Albert (2001) identified; private 
clients not mandating the use of BIM due the generally low level 
of awareness on its application and lack of knowledge on use, the 
general conception that the current technology in use is enough 
and the lack of inter-agency collaboration for the adoption and 
use of BIM as the factors militating against the use of BIM.   
        Other identified factors include: lack of Government 
support for the adoption of BIM; high cost of implementation; 
concerns about its complexity; lack of educational facilities to 
support its use and lack of laws and policies mandating the 
application of BIM. Andy, Francis and Abid (2011) concluded 
that Government’s support is a major driving force towards 
higher utilization of BIM in developing countries as supported by 
the findings of Alufohai, 2012. However, according to Ibrahim 
and Bishir (2012) this is the bane of BIM’s adoption in Nigeria 
as there is no government support for the adoption of BIM in 
Nigeria. The establishment of laws and policies making the use 
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of BIM a necessity according to Ibrahim and Bishir (2012) is one 
of the factors that will drive the adoption of BIM in any country. 
In Nigeria however, this is not in existence as there is no law or 
policy regarding the application of BIM in the execution of 
projects. Alufohai (2012) corroborated this as He cited the 
Construction Real Estate Network (CORENET) e-PLAN check 
system launched in Singapore which provided automated 
compliance checking against building codes. 
        Furthermore, Andy et al. (2011) in His comparison of  the 
implementation of BIM in some countries including; Finland, 
Denmark, Norway, Singapore etc. observed that the support of 
the central government towards BIM implementation can be 
regarded as the driving force towards higher utilization of BIM in 
those countries. He noted that if the support is strong it would 
create a uniform environment for nation- wide acceptance of 
BIM and its requirement. Also, He suggested that a strong 
government support would also create an active environment for 
research and development in BIM. Situations to this scenario, He 
noted, can be observed from the implementation of BIM in 
Finland, Denmark, and Norway and to certain extent in 
Singapore where the support of public sector is significant. He 
further argued that if the government support for BIM 
implementation in a country is not strong then market forces 
could be dominant in BIM implementation. However, this 
scenario could result in uncertain outcomes. Even if the market 
conditions depict a booming economy especially in the building 
sector, there would be non-uniformities in the nationwide 
implementation of BIM as each market stakeholder would 
implement its own BIM system. Also, Ibrahim and Bishir (2012) 
suggests; that the Federal Government through the legislative 
arm should enact a law, making the application of BIM in 
construction projects a necessity, construction companies should 
embark on training and retraining of their staff and engineers 
abroad so that skills and construction methods like BIM and 
virtual reality can be acquired , construction companies and 
relevant government agencies and parastatals in Nigeria should 
procure all necessary software for BIM and there should be 
increased research and development in evolving construction 
methods like BIM in order to promote the adoption of BIM in 
Nigeria 
 

III. RESEACH METHODOLOGY 
        The research work is aimed at assessing the awareness level 
on the use of Building Information Modeling in the Nigerian 
Building Construction Industry. Well structured questionnaires 
evaluating the perceived factors affecting its adoption of BIM in 
Nigeria, and identifying the factors that will encourage the 
adoption of BIM in the Nigerian Building  Construction Industry 
were administered to the Construction industry professionals 
practicing in Lagos State viz Architects, Builders, 
Civil/Structural Engineers, Mechanical Engineers, Electrical 
Engineers, Estate Surveyors and Valuers, Quantity Surveyors, 
and Estimators practicing in Lagos State through the use of 
simple random sampling technique. 85% of the questionnaires 
distributed to professionals practicing in the Lagos State were 
retrieved and analyzed using descriptive analysis i.e. frequency, 
percent and cumulative percent and the relative importance index 
methods to determine the relative importance of the perceived 

barriers and factors that will encourage the adoption of BIM in 
Nigeria. The RII for each factor was computed from the analysis 
of the rating indicated by the respondents with the use of five 
point likert scale. 
 

IV. RESEARCH FINDINGS 
        The data collected for this study were analyzed statistically 
and is as presented below: 
        Characteristics of Respondents: The characteristics of the 
respondents were measured in terms of six basic facts: 
profession, professional body, grade of membership, highest 
level of education, area of professional practice, and number of 
years of experience of respondents. The information collected 
revealed that all respondents are members of their respective 
professional bodies, majorities (31.9 %) of the respondents are 
Architects with 19.2% in the fellow cadre and 21.3% are PhD 
holders, 14.9% are Builders, 6.4 % are Mechanical Engineers , 
10.6% are Estate Surveyors and Valuers, 8.5% are Quantity 
Surveyors, 19.1 % are Structural /Civil Engineers, 4.3% are 
Estimators, and 4.3 % are Electrical Engineers. 38.3 % of the 
respondents are into contracting, 42.6% into consulting and 17% 
are employer’s representatives. It was also revealed that 19.1% 
of the respondents have 0-5 years experience, 31.9 % have 5-10 
years experience, 21.3% have 10-15 years experience while 
12.8% have 15-20 years experience and only 14.9 % have above 
20 years experience. 
        Assessment of the Level of Awareness on the Use of BIM 
in the Nigerian Building Construction Industry: The mean 
score, ranking method was used to assess the level of awareness 
on the uses of BIM by professionals at the different stages of the 
project lifecycle. Table 1 shows the mean scores and ranking of 
the identified uses of BIM at the design, construction and post 
construction phases of a project. From the table, it can be 
inferred from the low mean scores that there is a generally low 
level of awareness about the use of BIM in the Nigerian Building 
Construction Industry. At the Design Stage, Construction 
planning ranked first with a mean score of 2.55 from the analysis 
of the data followed by Visualization, 3D Coordination and Cost 
Estimation which ranked 2nd and 3rd respectively with mean 
scores of 2.53 and 2.43. Prefabrication and Constructability 
Analysis both ranked 4th with a mean score of 2.34 while 
sequencing ranked 6th with a mean score of 2.17. This reveals 
that the respondents are most aware of the use of BIM in 
Construction planning and are least aware of its use in 
Sequencing at the Design stage. At the Construction Stage, 
Construction Monitoring ranked 1st with a mean score of 2.28 
while Construction Modeling and Fabrication ranked 2nd with a 
mean score of 2.23. From this, it can be inferred that the 
respondents are mostly aware of the use of BIM in Construction 
Monitoring at the Construction stage. The results show that the 
respondents are most aware of the use of BIM in Construction 
Monitoring at the Construction stage. At the Post Construction 
stage, Maintenance Scheduling ranked 1st with a mean score of 
2.21 while Building System Analysis and Asset Management 
ranked 2nd with a mean score of 2.02 while Record Modeling 
ranked 3rd with a mean score of 1.83. This reveals that the 
respondents most aware of the use of BIM in Maintenance 
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Scheduling and least aware of its use in Record modeling at the 
Post construction stage.  

 

 
Table 1: Level on the awareness of the use of BIM 

 
S/NO IDENTIFIED USES MEAN SCORE RANK 
1. DESIGN STAGE   

 Construction Planning 2.55 1 
 Visualisation 2.53 2 
 Cost Estimation 2.43 3 
 3D Coordination 2.43 3 
 Constructability Analysis 2.34 4 
 Prefabrication 2.34 4 
 Sequencing 2.17 6 
2. CONSTRUCTION STAGE   
 Construction Monitoring 2.28 1 
 Construction Modeling 2.23 2 
 Fabrication 2.23 2 
3. POST CONSTRUCTION   
 Maintenance Scheduling 2.21 1 
 Building System Analysis 2.02 2 
 Asset Management 2.02 2 
 Record modelling 1.83 3 

Source: Field survey 
 
        Assessment of the Perceived Barriers to the Adoption of BIM in the Nigerian Building Construction Industry: Table 2 
shows the relative importance index of barriers to the adoption of BIM in the Nigerian Building Construction Industry. 
 

Table 2: RII of barriers to the adoption of BIM 
 

S/NO Perceived Barriers RII Ranking 
I.  Lack of awareness on the use of BIM 2.70 1 

II.  Lack of Government support for the adoption of BIM 2.68 2 

III.  Lack of educational facilities to support its use. 2.66 3 
IV.  High cost of implementation 2.61 4 

V.  Lack of laws and policies mandating the application of BIM 2.60 5 

VI.  Inadequate research and development 2.60 5 
VII.  Lack of professional bodies support for the adoption of BIM 2.56 7 

VIII.  Private clients not mandating the use of BIM 2.55 8 
IX.  Available technology is adequate 2.30 9 
X.  Concerns about limitations or complexity of BIM technology 2.24 10 

Source: Field survey 
 
        It shows that lack of awareness on the use of BIM, lack of 
government support for the adoption, lack of educational 
facilities to support its use and high cost of implementation 
respectively are the most important barriers to the adoption of the 
use of BIM followed by inadequate research and development, 

lack of laws and policies mandating its use all rank are amongst 
the least important. 
        Encouragements on the adoption of BIM: Increased 
awareness on the use and benefit of BIM through increased 
research and development, increased government support and 
relevant professional bodies ensuring the training of its members 
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with indigenous companies ensuring the training and retraining 
of their staff will encourage the adoption of BIM in the country. 
These are as evident in Table 3. The Nigerian Construction 
Industry stakeholders have a fair knowledge of the use of BIM 
being mostly aware of its use in Construction planning and 

Visualization. The general low level of its awareness can be 
increased through increased awareness on its uses and benefits 
and also through government supporting the use of BIM in 
project delivery in the country. 

 
Table 3: Identifying the factors that will encourage the adoption of BIM in the Nigerian Building Industry. 
 
S/NO Identified Factors RII Ranking 

I.  Increased awareness of the benefits of using BIM 4.33 1  
II.  Increased research and development in the area of BIM 4.14 2 

III.  Increased Government support for the adoption of BIM 4.10 3 
IV.  Relevant professional bodies ensuring the training of its members on the use of BIM 4.02 4 
V.  Indigenous companies ensuring the training and retraining of their staff 4.00 5 

VI.  Professional bodies supporting  the adoption of BIM 4.00 5 
VII.  The provision of educational facilities to support its use. 3.98 7 

VIII.  Government mandating BIM for all project delivery 3.90 8 
IX.  The enactment of laws and policies making the application of BIM compulsory 3.64 9 
X.  Private clients mandating BIM for project delivery 3.60 10 

 

V. CONCLUSION AND RECOMMENDATION 
         Based on the result of this study, it can be concluded that: 
there is a generally low level of awareness on the use of BIM 
among professionals in the Nigerian Building Construction 
Industry; major factor contributing to the low level of awareness 
on the use of BIM is the lack of awareness on the its use of and 
the lack of governmental support for its adoption in Nigeria. In 
driving for the adoption of BIM in the Nigerian Building 
Construction Industry, increasing awareness on its use and 
benefits is the first and most important step through government 
intervention, training and re-training of construction industry 
professionals and involvement of the various professional bodies 
in the field of construction. 
         Increased awareness of the use of BIM should be made 
using means suitable and putting into consideration the 
peculiarities of the Nigerian Construction Industry; relevant 
bodies, agencies, organizations should inform the government on 
the benefits of the use of BIM and together as a team support the 
adoption of BIM in Nigeria. 
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Abstract- An important aspect of localizing the user interface of 
any interactive application in a computer system is the translation 
of a large amount of text, usually English language text, 
consisting of words, phrases and sentences that occur as part of 
the interaction. As can be expected there is a lot of commonality 
in these text items across applications and even across platforms. 
Automated assistance in the generation/translation of these text 
items would enable and encourage more localization efforts. In 
this paper, the description of a multiple language such as English 
– Hindi, Hindi – English system that can be used to provide such 
automated assistance. It is a common desktop application which 
is simple to use, extensible and scalable to other languages as 
well. 
 
Index Terms- Localization, Internationalization, Parser, 
Translation, Automated , Multilingual 
 

I. INTRODUCTION 
major task in localization of any application in a computer 
system is the generalization/translation of text items that are 

presented by the system to the user in the course of interaction 
.The present invention provides a system and process which has 
the advantages of shortening the time and cost required to create 
a new localized version of a software product by automating 
much of the language translation process; by providing tools to 
automate the modifications to the program being localized, 
thereby reducing the probability of creating errors in the 
localization process and providing some measure of consistency 
between subsequently localized new releases of the product, and 
between different locales. The system disclosed includes an 
environment and tools to develop software modules to create 
methods to display, enter or print various single and multi -byte 
character sets. Moreover the system disclosed provides a 
mechanism for an independent software developer to localize a 
software product, using only a binary copy of the target program 
and the localization tool kit for that product. This will permit the 
Software manufacturer to contract with developers in various 
countries to perform the product localization for their respective 
countries, minimizing risks by not having to provide the 
developers with a source code version of the portions of the 
product which do not require localization, and assuring rapid and 
consistent versions of the localized product through the use of the 
tool kit provided for that product. The inven tion provides a 
method and apparatus for creating a localized version of a target 
computer program product by first creating a binary version of 
the localized materials using the localization kit, and then using 
the localization kit to overlay this binary version of the localized 
materials onto a binary version of the target computer program 
product. The localization of certain locale date in the target 

computer program binary image is also facilitated. The 
localization kit also provides tools to test and verify the localized 
version of the target computer program product. The system 
disclosed also provides a framework wherein new localization 
tools can be easily incorporated into the overall process. 
 

II. FEATURES OF SYSTEM 
        The basic idea is to make the translation faster and 
consistent by making use of this automated user interface. the 
translator has to search for the text item in the system and obtain 
the equivalent item in the target language. This kind of dictionary 
can also play an important role when more than one translator 
and localization engineer are involved in localizing a single 
system or a suite of applications .it will help in maintaining 
consistency in translation / localization. The system has the 
following capabilities : 
1) It can search fast 
2) It can add or remove terms easily 
3) It can be extended to more locales 
4) It has simple API 
5) It has simple GUI 
6) Interactive 
 

III. PROPOSED WORK 
System Architecture: 
Modules of our system will be as follows : 
A. 1.System setup Module 
B. 2.Database Module 
C. 3.GUI Design Module 
D. 4.Implementation Module 
A. System Setup Module 
 
        The basis for managing any project , including localization , 
is the project plan . set up your project plan with milestones, time 
buffers and constraints. 
        To estimate the effort , count the words of the user interface 
and the documentation to be translated , add times for translation 
preparation and review. 
 
B. Database Module 
        This will handle all the initial database such as words, 
phrase,, sentences, text blocks which will be occurring in the 
resource files of the system also the desktop applications. 
        The use of Unicode character encoding will also be used for 
the multilingual texts. 
 
C.GUI Design Module 

A 
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        Design the graphical user interface of the software 
application. 
        The design of a GUI for the user will be made in such a 
manner which will be user friendly and as well as attractive too. 
As it is widely seen that the interface design holds an impact on 
the success of any software application. 
        Define the basic terminology to be used or translation of the 
user interface and the documentation. The basic terminology 
includes button labels, menus, functions and concepts used in the 
software. 
 
D. Implementation Module 
        The software application can be implemented by 
maintaining the Database , defining basic terminology, designing 
GUI. 
        After the 3 modules, start to localize the software 
application. 
        User interface localization can be performed with the 
support of a localization tool or even by translating string 
resource files. 
        Localization tools works the same way as translation tools 
works. It works with the segmentation rules applying to the user 
interface strings rather to the sentences. A complete localization 
is only achieved if all controls (button labels, tooltips, menus, 
field labels and system messages) are translated. 
        Finally test the correctness of the translated texts 
        The interface is been designed by using Visual Studio .Net 
(Visual Basic). The .Net framework is a Multilanguage 
environment for building , deploying , and running web services 
and applications . 
 

 
FIGURE 1 : SYSTEM ARCHITECTURE 

 

IV. RESULT 
      In our project “Automated user interface localization ” using 
initial databases with all words , phrases , etc and also using 
unicode characters encoding for displaying multiple language 
text, localization tools are being used which will give us an 
efficient result. 
       The expected outcome of this software application is 
accurate and reliable maintenance in lesser time than older 
system used to take. 
 

V. CONCLUSION 
       Translation of messages is an important step in software 
localization, which is emerging to be a new paradigm for 
software development .We can provide automated tools in order 
to do so. It can be extended for use in a technical literature 
machine translation system. The localization process includes 
analysis, assessment, creation and maintenance, translation, 
adaptation, media localization, testing, quality assurance and 
project delivery. As part of conclusion we conclude the number 
of points that have to be considered, in order to effectively 
localize a software product or website. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      237 
ISSN 2250-3153   

www.ijsrp.org 

 

ACKNOWLEDGMENT 
       We would like to acknowledge the support provided by 

our mentor and my colleagues for successfully carrying out this 
work. We would like to thank the institution for all the facilities 
and infrastructure they have provided us 

 

REFERENCES 
[1] http://www.studymode.com/essays/Localization 

1659610.html 

[2] http://en.wikipedia.org/wiki/Internationalization_and_local 
ization 

[3] http://searchcio.techtarget.com/definition/localization 
[4] http://blog.adaquest.com/2011/09/23/g11n-i18n-l10ntranslation-% 

E2%80%93-sure-you-know- 
[5] what-these-mean-or-feeling-gilty-because-you-needclarification- 

2/ 
[6] http://www.compassrosetech.com/services/i18n.html 
[7] http://philip.pristine.net/glit/en/ 
[8] http://www.sdl.com/technology/language-technology/whatis- 

software-localization.html 
[9] http://www.translatortips.net/tranfreearchive/tf10- 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      238 
ISSN 2250-3153   

www.ijsrp.org 

localization one.html 
[10] Ã‚Â http://en.wikipedia.org/wiki/Alchemy_Catalyst 
[11] http://www.localizationworks.com/DRTOM/Catalyst/Alche 

m_Catalyst3.htm 
[12] http://www.alchemysoftware.com/support/ep.html 
[13] http://www.localizationworks.com/DRTOM/Passolo/Passol 

o.html 
[14] Ã‚Â http://www.passolo.com/ 
[15] http://www.schaudin.com/web/Home.aspx 
[16] http://www.localizationworks.com/DRTOM/rcwintrans/rc 

wintrans.html 
[17] http://www.epro.com.hk/outs-local.shtml 
[18] http://www.moravia.com/en/services/engineeringtesting/ 

software-localization-engineering/ 

[19] http://www.shaktienterprise. 

 

AUTHORS 
First Author – DishaChavan, Student, Thakur College of 
Engineering and Technology 
Second Author – PoojaSoni, Student, Thakur College of 
Engineering and Technology 
Third Author – Harshvardhan Tiwary, Student, Thakur College 
of Engineering and Technology 
Fourth Author – Rekha Sharma, Head of Department, Thakur 
College of Engineering and Technology 
 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      239 
ISSN 2250-3153   

www.ijsrp.org 

Single Stage Management of Concomitant Gall Stones 
and Common Bile Duct Stones in the Laparoscopic Era 

Sandeep Rajta, R.S.Jhobta, A.K.Malhotra,  D.K.Verma, A.K.Kaundal, Gopal Singh 
 

Department of Surgery, I.G.M.C. Shimla, Himachal Pradesh University, India 
 
Abstract- Objective: To determine the efficacy, safety and 
outcome of the single stage management of gall stones and 
common bile duct stones in the laparoscopic era. 
        Material and method: From 1st June, 2014 to 31st May, 
2015, we treated  20 patients with cholelithiasis and 
choledocholithiasis with laparoscopic cholecystectomy and 
laparoscopic common bile duct exploration. Laparoscopic 
common bile duct exploration was done via choledochotomy in 
all patients. The male/female ratio was 6/14, with a mean age 
53.50 years (range 20 to 70 years). Preoperative evaluation was 
done through medical history, biochemical tests, ultrasonography 
and magnetic resonance cholangiopanceatography(MRCP). 
Intraoperative findings, postoperative complications and hospital 
stay were analyzed. 
        Results: One stage stone clearance was successful in all 
patients. The mean time taken for procedure was 111.75 minutes 
and the average gas (CO2) consumed was 92.3 litres. 
Postoperative complications were observed in 2 (10%) patients. 
In 2 (10%) patients completion of the procedure was achieved by 
conversion to open choledocholithotomy. Mean hospital stay was 
6.75 days. T-tube was inserted in 4(20%) patients. Post operative 
hospital stay was shorter in the primary closure group than in the 
T-tube group.   
        Conclusions: Laparoscopic management of comcomitant 
gall stones and common bile duct stones has definitely shown 
decreased post operative discomfort, decreased requirement of 
post operative analgesia, better cosmesis and early return to work 
and less morbidity. 
 
Index Terms- alkaline phosphatase (ALP), common bile duct 
(CBD),  endoscopic retrograde cholangiopancreatography 
(ERCP),  magnatic resonance cholangiopancreatography 
(MRCP) 
 

I. INTRODUCTION 
he incidence of choledocholithiasis in patients with 
cholelithiasis is reported at 5%-10%, with 4%-5% incidence 

of unsuspected choledocholithiasis when routine 
cholangiography is performed.1,2,3,4 
        The management of concomitant gall bladder and common 
bile duct stones has evolved significantly over the past 20-30 
years. In the era of open surgery, open common bile duct 
exploration would be performed if any common bile duct stones 
were identified at cholangiography. Following the introduction 
and rapid uptake of endoscopic retrograde 
cholangiopancreatography, open common bile duct exploration 

was reserved for patients who failed endoscopic retrograde 
cholangiopancreatography.  
        During the era of open cholecystectomy the management of 
choledocholithiasis was relatively straight forward but with the 
advent of laparoscopic cholecystectomy the treatment of 
common bile duct (CBD) stones, whether recognized 
preoperatively or per-operatively remains controversial. 
Although the treatment of common bile duct stones has changed 
during the last decade it still seems to be controversial. Currently 
there are three methods of treatment for choledocholithiasis.  
        The first method is one stage open cholecystectomy with 
common bile duct exploration. The second one is a two stage 
procedure of endoscopic retrograde cholangiopancreatography 
followed by laparoscopic cholecystectomy. The third way is one 
stage laparoscopic cholecystectomy with common bile duct 
exploration. 
        Following the introduction of laparoscopic 
cholecystectomy5 there has been a gradual increase in 
laparoscopic common bile duct exploration which has been 
shown by a few enthusiasts to be as effective as common bile 
duct clearance and associated with reduced hospital stay 
compared to preoperative endoscopic retrograde 
cholangiopancreatography followed by laparoscopic 
cholecystectomy.6,7,8,9 
        However laparoscopic common bile duct exploration, either 
using the transcystic route or via a choledochotomy, does involve 
more advanced laparoscopic skills, often including flexible 
choledochoscope and as a result the default procedures in many 
hospitals remain to be endoscopic retrograde 
cholangiopancreatography either before or after laparoscopic 
cholecystectomy. Such is the reliance upon endoscopic 
retrograde cholangiopancreatography that in some centres 
surgery for common bile duct stones is now considered a lost 
art.10 
        Endoscopic retrograde cholangiopancreatography places the 
patient at risk of the complications of sphincterotomy including 
pancreatitis, perforation and bleeding.11,12,13,14 The morbidity of 
endoscopic retrograde cholangiopancreato-graphy with 
endoscopic sphincterotomy has been described as around 10% 
and the mortality around 1-2%.15  
        Laparoscopic common bile duct exploration can be the 
option for choledocholithiasis, as it is possible to solve the 
problem in a single procedure. It also has the advantage of 
leaving the sphincter of Oddi anatomically intact and avoids the 
morbidity associated with laparotomy. This study presents our 
initial experience of laparoscopic common bile duct exploration 
over a period of twelve months in Indira Gandhi Medical 
College, Shimla.  
 

T 
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II. MATERIAL AND METHODS 
        This study was conducted in the department of surgery at 
I.G.M.C., Shimla from 1st June, 2014 to 31st May, 2015 and 
included patients with cholelithiasis and common bile duct 
stones. The study protocol was approved by the Ethics 
Committee of the same institution. Patient consent for 
laparoscopic surgery and research was obtained before the 
procedure was started.  
 

III. STUDY POPULATION 
        20 patients were selected with symptomatic ultrasonography 
proved common bile duct stones and cholelithiasis. Various 
parameters were studied pre-operatively, intra-operatively and 
post-operatively. 
 

IV. INCLUSION CRITERIA 
The following patients were included in the study 

1. All age groups 
1) H/O  biliary colic pain and obstructive jaundice. 
2) Patient presenting at least four weeks after the acute 

symptoms. 
3) CBD stones detected by ultrasonography and/or 

MRCP(Magnetic
 ResonanceCholangiopancreaticography) with 
CBD diameter  ≥ 8mm 

4) Intrahepatic duct dilation as determined by 
ultrasonography and MRCP 

5) Alkaline phosphatase or gamma glutamyle transferase 
level more than 1.5 times over the limit of 
normal at the first reference 

6) Big and multiple CBD stones without any anatomical 
anomalies on MRCP. 

7) ASA grade I-III. 
 

V. EXCLUSION CRITERIA 
The following patients were excluded from the study 

1) Clinical, radiological or biochemical evidence of 
cholangitis and pancreatitis 

2) Evidence of cirrhosis, intrahepatic gall bladder, liver 
mass, abscess andneoplasm 

3) Gall bladder empyema and perforation 
4) Pregnancy 
5) Recurrent choledocholithiasis 
6) Previous upper gastrointestinal surgery 
7) Patients with contraindications to general anesthesia.. 
8) ASA grade IV-V. 
9) Complete history was taken and  patients    were 

assessed for  any other co-morbid condition. 
Patients    were explained about the procedure and 
informed consent were taken before any procedure. 

 
PREOPERATIVE EVALUATION 
The patients were evaluated pre-operatively on the following 
parameters    : 

        Age, Gender, Height, Weight, BMI (body mass index) 
        Routine blood investigations: CHG, FBS, RFT, Serum 
electrolytes. 
        Study-specific investigations: LFT, ultrasound abdomen and 
M.R.C.P. 
 

VI. THE TECHNIQUE OF LAPAROSCOPIC 
CHOLESYCSTECTOMY WITH COMMON BILE 

DUCT EXPLORATION 
        Overnight the patients were kept nil orally prior to surgery. 
Same premedication and anesthetic protocol was followed for all 
patients. 
        All patients were operated on under general anaesthesia in a 
reverse Trendelenburg position. 
        Pneumoperitoneum was established with CO2 using veress 
needle and insufflator. 
        The intra abdominal pressure of 12-13mm of Hg was kept 
during surgery. 
        The first 10mm trocar was introduced by Hasson’s 
technique below the  umbilicus for insufflation of carbon dioxide 
and for insertion of a 30 degree angled laparoscope. Other trocars 
were placed under direct vision, the second 10mm trocar was 
introduced in the epigastric region left to the falciform ligament , 
the third 5mm trocar in the right anterior axillary line in right 
hypochondrium, the fourth 5mm trocar in the midaxillary line 
and the last fifth 5mm trocar below the coastal margin, 1-3cm 
medial to the midclavicular line. Midclavicular trocar was used 
for cholangioscopy of common bile duct. 
        After dissection of the calot triangle, liga clips were applied 
on the cystic duct to prevent spillage of stones into the common 
bile duct. The anterior surface of the supraduodenal common bile 
duct was dissected carefully. Common bile duct exploration was 
performed with an incision at the distal part of common hepatic 
duct just before the junction with the cystic duct. The 
longitudinal incision of total length 6-7mm was started on the 
anterior surface of the common hepatic duct(2-3mm) towards the 
common bile duct (4-5mm) using the cold knife. Incision was 
extended to 10-15mm depending upon the size of the stones. 
Choledochoscopy was performed using a flexible 
choledochoscope (Karl Storz make) with instrument channel of 
7Fr, working length 35cm and outer diameter 15.5Fr. 
        Stones were extracted after flushing with saline with a 
dormia basket, fogarty catheter, atraumatic forcep or a milking 
technique was used. Single 2-8mm stones were removed  with 
forceps through trocar in epigastric port. Large and multiple 
stones were placed in a bag made of latex glove and removed 
through trocar in epigastric port. After all stones were extracted, 
a check cholangioscopy of hepatic ducts and common bile duct 
was performed to ensure clearance of the biliary system. 
        There were two types of common bile duct closure after 
choledochotomy: primary closure or T-tube drainage. 
        Primary closure with interrupted absorbable suture (vicryl 
3-0) was used.T-tube drainage was used in cases where distal 
patency was not ensured. Then cholecystectomy was performed. 
The operated area was drained with a 16-18Fr ryle’s tube. 
Umbilical and other ports were closed with port closure 
suture(vicryl no.1);skin was closed with staplers. Adequate and 
similar analgesia (Inj.dicloaqua75mg) was given postoperatively 
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to all patients as and when required. The duration of surgery was 
counted from port incision to skin closure. The carbon dioxide 
volume was measured from putting of veress needle to the 
completion of the procedure. In case of T-tube drainage a check 
cholangiography was performed on 7th post operative day. In 
case of no residual stones, T-tube was removed on 10th post 
operative day. In case of residual stones, distal obstruction or 
continuous bile leak patients underwent endoscopic retrograde 
cholangiopancreato- graphy with sphincterotomy. Patients with 
primary closure of the common bile duct were discharged on post 
operative day 3-7. 
 
The following post operative complications were analyzed: 

a) Bile leak  
b) Wound infection 
c) Paralytic ileus/intestinal obstruction 
d) Duration of hospital stay 

e) Acute pancreatitis 
f) Retained stones 

 

VII. RESULTS 
        Twenty (20) selected cases of cholelithiasis and 
choledocholithiasis admitted in Department of Surgery, Indira 
Gandhi Medical College, Shimla w.e.f. 1st June, 2014 to 31st 
May, 2015 were evaluated in this study.  
 
Age & Sex 
        The age of patients in the present study ranged from 20 
years to 70 years. The mean age of the patients was 53.50 years. 
Out of 20 cases, 6 (30%) were male and 14(70%) were female 
(Table-1). 
 

 
Table-1 

Age Group and Sex 
 

Age 
group 

20-30 31-40 41-50 51- 60 61 -70 Total 
No %age No. %age No. %age No. %age No. %age No. %age 

Male 2 10% 0 0% 2 10% 1 5% 1 5% 6 30% 

Female 0 0% 1 5% 3 15% 5 25% 5 25% 14 70% 

Total 2 10% 1 5% 5 25% 6 30% 6 30% 20 100% 
 
 
BMI 
        BMI of each case under this study calculated preoperatively 
varied widely from 17.30 kg/m2 to 29.99 kg/m2. Mean BMI was 
21.33kg/m². Three (15%) patients had BMI between 17.30kg/m² 
to 18.50kg/m², with mean BMI 17.97 kg/m2 and were 
underweight. Fourteen (70%) patients had BMI between 
18.51kg/m² to 24.99kg/m² with mean BMI 22.03 kg/m2 and were 
having normal weight. Three patients (15%) had BMI ranging 

25.00kg/m² to 29.99kg/m² with mean BMI of 26.27 kg/m2 and 
were overweight. 
        Mean operating time was 110 minutes in underweight 
group, whereas it was less in normal weight group i.e. 106.78 
minutes. This paradox probably was due to less number of 
patients (3) in underweight group as compared to normal weight 
group (14). Mean operative time was 136.66 minutes in 
overweight group which was more than patients in normal 
weight group (Table 2). 
 

Table 2 
BMI and Mean Operative Time 

 

Weight of Patients (BMI) No. of Patients Mean Operative Time (min) 

Under weight (17.30 -18.50 kg/m2) 3 110 

Normal weight(18.51-24.99 kg/m 2)  14 106.7857 

Over weight(25.00-29.99) kg/m2) 3 136.6667 

 
Operative Complications 
        None of our patients under study had any per-operative 
complications like pneumo-omentum, subcutaneous emphysema, 
pneumothorax, bleeding from abdominal wall, GIT perforation, 
solid visceral injury, major vascular injury  which have been 
otherwise reported in literature. No post-operative complications 
like port site infection, abscess or deep vein thrombosis were 
seen in any patient. 

 
Conversion to Open Common Bile Duct Exploration 
        In 2 (10%) cases, Laparoscopic Common Bile Duct 
Exploration had to be completed by converting to open common 
bile duct exploration. One of the patient had dense adhesions and 
difficult anatomy making the dissection impossible and 
conversion to open surgery was inevitable. In another case the 
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common bile duct was grossly dilated with impacted large stone 
which made the grasping and removal difficult. 
 
Drainage Tube 
        A drainage tube (14F Ryle’s tube) was kept in Morrison’s 
space in all (100%) of these cases. This tube was kept for 
minimum of 3 days and maximum of 15days. Mean duration of 
drainage in all (20) patients was 4.6 days (Table 3). 
 

Table 3 
Duration of Drainage Tube (In Days) 

 
Days No of Patients 

0 – 5 18 
6 - 10  1 
11 – 15 1 
 
T-tube 
        Keher’s T-tube(14F) was inserted in 2(10%) out of 20 
patients under study.  
 
Gas (CO2) Consumed 
        On an average 92.3 litres of gas (CO2) per case was used in 
this series. The consumption ranged from 60 litres to 120 litres in 
this series. (Table 4) 
 

 
Table 4 

CO2 Consumed (On Average in Every Four Cases) 
 

  1 2 3 4 5 

Mean CO2 consumed (litres) 97 109.5 85 83.5 86.5 
 
Time Taken for Operation 
        The time taken for completion of the procedure was counted 
from insertion of Hassan trocar up to the closure of last port. 
Maximum time taken in the present study was 150 minutes and 
minimum time taken was 90 minutes. The mean time taken for 

the completion of laparoscopic common bile duct exploration 
was 111.75 minutes. Mean time taken for first 4 cases was 
131.25 minutes. (Table 5) 
                                                                          

 
Table-5 

Mean Time (Minutes) For Each Four Cases (Duration of Surgery) 
 

No. of Cases Mean Time in minutes Mean of all 

1st four 131.25 

111.75 

2nd four 112.5 

3rd four 112.5 

4th four 105 

5th four 97.5 

 
Postoperative Complications 
        Out of 20 patients 2 had bile leak (one had bile leak through 
the abdominal drain and other had persistent bile leakage through 
the T-tube). Bile coming out of t-tube was due to stricture in 
lower common bile duct which was diagnosed on t-tube 
cholangiogram done on 7th postoperative day, for which 
endoscopic retrograde pancreatocholangiography with 
sphincterotomy with common bile duct stanting was done on 9th 
postoperative day. After this bile leak through t-tube gradually 
decreased over 3-4 days and t-tube was removed. In another case 

bile leak through ryle’s tube or into the abdominal cavity was 
due to disruption of sutures at choledochotomy site for which 
laparotomy was done on 7th postoperative day and resuturing of 
common bile duct was done over T-tube. Later on endoscopic 
retrograde cholangiopancreatography with common bile duct 
stenting with sphincterotomy was done because t-tube was 
draining more than 600ml of bile per day. T-tube was removed 
after 3 days as the drain output decreased after stenting (Table 
no. 6). None of the patients had paralytic ileus in our study.  
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Table-6 
Postoperative Complications 

 

S. No. Complication No. of cases 
1 Sepsis 0 

2 Bile leak 2 

3 Paralytic ileus 0 

4 Acute pancreatitis 0 

5 Retained stones 0 
    
Postoperative Hospital Stay 
        The mean hospital stay of the patients in the present series 
was 6.75 days, ranging from 4 days to more than 8 days 
(including converted cases). One patient had to be hospitalized 

for 15 days as a result of prolonged postoperative drainage 
(Table 7). 
 

 
Table-7 

Hospital Stay in Days 
 

No. of days 3-4 days 5-6 days 7-8 days >8 days Total 

No. of patients 3 11 3 3 20 

%age of patients 15% 55% 15% 15% 100% 
 
Stone Size 
        All cases under study were having a single or multiple 
stones in common bile duct. The smallest stone was 0.5cm. and 
the largest stone was 2.5 cms. in size. The average stone size was 

1.342cms.The stone was removed in all cases within single 
operation. (Table 8). 
 

 
Table 8 

Stone Size and Average Size (In cms.) 
 

Stone Size No. of Patients Average Stone Size 
<1.0 7 0.73 

1-1.49 7 1.14 

1.5-2.49 4 2 

2.5 - Above 2 2.5 

Total 20 1.31 
 

VIII. FOLLOW UP USG AND LFT 
        All the patients were called for follow up after four weeks 
postoperatively in the outpatient department (OPD). All patients 
had follow-up USG and LFT to evaluate liver function, common 
bile duct status and residual stone.  None of the patient had 
retained common bile duct stones and LFTs were within normal 
limits.  
  
DISCUSSION 
        The age of patients in the present study ranged from 20 
years to 70 years. The mean age of the patients was 53.50 years. 
Chung-Ngai Tang et al16 studied 27 patients who underwent 

laparoscopic exploration of common bile duct during the period 
from 1995-1999. 14 female and 13 male patients were recruited 
with mean age 59.6 years (range 27-81 years). Eryk Naumowicz 
et al17 studied 35 patients (27 female and 8 male) who underwent 
laparoscopic common bile duct exploration, with mean age 58.3 
years (range 23-81 years).  
        The mean time taken for completion of the procedure in our 
series was 111.75 minutes (range 90 to 150 min.). Eryk 
Naumowicz et al17 observed mean operating time of 163.8 
minutes (range 115 to 235 minutes). S Aroori et Al18 observed 
mean operating time of 154 minutes (range 90 to 210 minutes). 
Dag Arvidsson et al19 had mean operating time of 210 minutes 
(range 160 to310).  
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        Variation in time taken for surgery in different cases in the 
present series can be ascribed to the various factors like initial 
teething troubles, modern technique, non-availability of trained 
regular supporting staff familiar with the technique, though all 
were familiar with the basics of the laparoscopy and of course 
the learning curve of the procedure. It was the initial stage of the 
procedure in this institution and none of the operating team 
members had any “hands on” experience. 
        On an average 92.3 litres of gas (CO2) per case was used in 
this series, ranging from 60 to 120 liters. No such reports are 
available in the literature regarding the amount of CO2 
consumed. In the present series 2(10%) of our cases were 
converted into open choledocholithotomy. However, there is 
wide variation in open conversion rate in literature. M Jameel et 
al20 observed open conversion rate of 7%. Alexis Sanchez et al21 
did a study on 16 patients who underwent laparoscopic common 
bile duct exploration and observed conversion rate of 12.5%. 
One of the patients under study had pericholecystic adhesions 
and was converted to open procedure due to distorted anatomy. 
One patient was converted to open due to impacted stone at 
lower end of common bile duct. These instances of conversion to 
an open procedure should not be considered as a failure but only 
completion, because in each instance this course was chosen by 
the operating surgeon as safest for the patient.Although it is 
considered to be a sterile procedure, there is certainly chance of 
infection. In the present series none of the patients had wound 
(port /incision site) infection, abscess formation, prolonged ileus 
or deep vein thrombosis as reported in literature. Out of 20 
patients, 2 had bile leak post-operatively through t-tube and 
ryle’s tube drain. Bile coming out of t-tube was due to stricture in 
lower common bile duct which was diagnosed on t-tube 
cholangiogram done on 7th postoperative day, for which 
endoscopic retrograde pancreatocholangiography with 
sphincterotomy with common bile duct stenting was done. In 
another case bile leak through drain or into the abdominal cavity 
was due to disruption of sutures at choledochotomy site for 
which laparotomy was done on 7thpostoperative day. In a study 
done by Chung-Ngai et al16  bile leak was present in 14.8% of 
patients, wound infection 11.1%, wound bleeding 3.7% and 
mortality (secondary to bile leak and collection) was 3.7%.There 
is wide variation in hospital stay as observed in literature. In our 
series mean hospital stay was 6.75 days, ranging from 4 to 20 
days (including converted cases). Eryk Naumowicz et al17 
reported mean hospital stay of 7.1 days (range 4 to 16). S Aroori 
et al18 reported mean hospital stay of 3 days (range 1to 6 days).  
One of the patients had to be hospitalized for 20 days as a result 
of prolonged postoperative drainage. 
        The patients in the present study were hospitalized for one 
extra day than required, as this being an initial experience and we 
were more watchful of post-operative complications in the 
patients, who came from far flung and distant hilly areas. The 
length of hospital stay was shorter in the primary group than in 
the  T-tube group. All cases in the present series underwent post-
operative USG abdomen after a period of six weeks. None of the 
patient had residual stones. From our initial experience of this 
small series, it can be safely deduced that greatest benefit of 
laparoscopic common bile duct exploration comes from rapid 
return of activity that it permits. Most of the patients were 
discharged from the hospital without activity restrictions and 

could return to work as soon as they felt normal. This resulted in 
to an overall cosmetic procedure for the patient and cost effective 
for the patient as well as for the society in the long run. 
        This procedure will have positive economic impact since 
most of the patients undergoing laparoscopic common bile duct 
exploration can be discharged from the hospital tolerating oral 
solids on the third or fourth postoperative day. The potential for 
reducing the cost of treatment is evident. The decreased 
hospitalization presently may result in lower hospital costs, but 
the savings will be currently offset by high cost of the equipment 
and non availability of expertise. With time these costs will 
diminish as the equipment becomes rapidly available and less 
expensive and more and more people are trained in the 
procedure. 
 

IX. CONCLUSIONS 
        This procedure has definitely shown decreased post-
operative discomfort, decreased requirement of post-operative 
analgesia, better cosmesis, decreased post-operative stay and 
early return to work and less morbidity. Laparoscopic 
choledochotomy with primary closure is as effective and safe as 
T-tube drainage approach. Single stage procedure(LC+LCBDE) 
has less post operative complications then two stage 
procedure(ERCP/EST) . In single stage (LC+LCBDE) procedure, 
anatomy of Ampulla of Vater is not distorted. 
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Abstract- Trans urethral resection of prostate (TURP) is the most 
frequently performed surgical treatment for patients diagnosed 
with benign prostate hyperplasia. This retrospective 
observational study was design to evaluate the occurrence and 
the characteristics of incidental prostate cancer (IPC), in patients 
underwent TURP for clinically benign disease. In histopathology 
of TURP specimens 14.9% showed incidental prostatic 
carcinoma concluding that TURP has additional benefit of early 
diagnosing of prostatic carcinoma. 
 
Index Terms- Incidental prostate carcinoma, Trans urethral 
resection of prostate, Histopathology of prostate specimens, 
Gleason score.   
 

I. INTRODUCTION 
rostate cancer is the most common cancer affecting men (1). 
Similarly, benign prostatic hyperplasia (BPH) is the most 

frequent benign tumor, and about 90% of the men are affected by 
the ninth decade of life.(2)No definitive causes of prostate cancer 
(PCa) have been identified but, increasing age, a positive family 
history and sub-Saharan African ancestry are strongly linked to 
its development (3-5) 
        Despite the recent introduction of minimally invasive 
surgical methods of treating BPH, Trans Urethral Resection of 
Prostate (TURP) has been recognized as the gold standard in 
treatment of BPH. TURP is safe and feasible even in a large 
prostate, and it can replace open prostectomy. However, the 
detection rate of prostate cancer after TURP has rarely been 
addressed in Asian publications. 
        The main preoperative diagnostic tools to confirm prostate 
cancer include serum concentration of prostate-specific antigen 
(PSA), digital rectal examination (DRE), and imaging modalities. 
PSA is considered a better predictor of cancer than DRE or Trans 
rectal ultrasound,(6) and it can be complemented with 
parameters, such as PSA velocity, PSA density, and free/total 
ratio which is considered to be the best of the available 
investigations.(7) 
        Clinical T1 or incidental prostate cancer is defined as 
clinically in apparent tumor that is neither palpable nor visible by 
imaging. Clinical T1a and T1b prostate cancer are diagnosed at 
the time of TURP for benign prostatic disease. T1a disease 
involves 5% or less of the resected tissue, whereas T1b disease 
involves more than 5% of the resected tissue. 
        Incidental carcinoma of the prostate (ICP) refers to well 
differentiated tumors that grow in a transitional zone and are 
eventually found during TURP and Open Prostectomy.(8) ICP 

was diagnosed in less than 10% of patients who undergo benign 
prostatic hyperplasia-related surgery. (9-11)  
        Carcinoma prostate exhibits wide range of clinico-
pathological behavior and most to be symptomatic in advanced 
disease stage, hence detection of incidental prostate cancer might 
be able to forward more candidates for further curative therapy. 
Along with this shift in incidental prostate cancer distribution 
with the introduction of PSA, fewer traditional TURPs are being 
performed as newer techniques, such as laser vaporization, are 
being adopted (12). These new technologies do not always 
provide tissue for pathological examination leading to potentially 
missed cancers. Some incidental prostate cancers have been 
shown to be clinically relevant, specifically tumors with a higher 
Gleason score and stage pT1b (13). 
        Prostate cancer is also given a grade called a Gleason score, 
which is based on how much the cancer looks like healthy tissue 
when viewed under a microscope. Less dangerous tumors 
generally look more like healthy tissue, and more dangerous 
tumors that are likely to grow and spread to other parts of the 
body look less like healthy tissue. The Gleason Scoring System 
is the most common prostate cancer grading system used. The 
pathologist looks at how the cancer cells are arranged in the 
prostate and assigns a score on a scale of 1 to 5. 
        The objective was to evaluate the occurrence and the 
characteristics of incidental prostate cancer (IPC), in patients 
undergoing Trans Urethral Resection of Prostate for clinically 
benign disease. 
 

II. PATIENTS AND METHOD 
        Retrospective observational study was conducted in 
histopathological examinations performed on biopsy specimens 
of TURPs from January 2005 to January 2010 in Teaching 
Hospital Peradeniya. The study sample included the patients with 
lower urinary tract symptoms and prostatomegaly who came to 
the genitourinary clinic. There were 444 males who underwent 
surgical treatment as TURP due to the PBH. Their 
histopathology records were collected from the Department of 
Pathology, Faculty of Medicine University of Peradeniya. 
         In the preoperative period, all patients were evaluated 
through Digital Rectal examination (DRE), serum PSA and 
Ultrasound abdomen to determine the prostate volume. 
        In our study, all patients were treated surgically through 
TURP and indications for surgery included the presence of 
severe lower urinary tract symptoms that was unresponsive to 
pharmacological treatment and Urinary retention. 

P 
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        Their demographic details, DRE finding (done by the 
consultant urological surgeon) and Prostate specific antigen 
(PSA) levels were collected according to the corresponding 
histology reports and Urology clinic number.  
        Patients with known prostate malignancy, a positive digital 
rectal examination for malignancy and those with high Prostate 
Specific Antigen (PSA > 4ng/ml) were excluded from the study. 
Then the pre operatively unsuspected, but the histologically 
positive prostate carcinomas data were statistically analyzed with 
SPSS 20. 
 

III. RESULTS 
        The study sample composed of 444 patients with mean age 
of 64(SD=6.3) years.  
        Out of the sample 14.9 % (n=66) were found to have 
incidental prostate carcinoma, 83.8 % (n=372) were Benign 
Prostatic Hyperplasia, 61.5 % (n=273) exhibits intra prostatic 
inflammation, 1.6 % (n=7) were Prostatic Intraepithelial 
Neoplasia (PIN) and 10.4% (n=46) had squamous metaplasia.  
In the cancer group with a mean age of 66.3(SD=8.9) years, 
16.7% coexisted with chronic prostatitis, 4.5% and 3.1% 
coexisted with PIN and squamous metaplasia respectively.  
Of the prostate cancer the Gleason grading was favorable (2-6) in 
66.7% cases, 19.7% had intermediate Gleason grade (7) and 
13.7% had unfavorable Gleason grade (8-9). 
 

IV. DISCUSSION 
        In the recent past, several studies have shown that the rate of 
incidental prostate cancer discovery has decreased in the PSA 
era. Jones, et al. (13) reported that the incidence of incidental 
prostate cancer has significantly decreased in comparison to the 
rate from the pre-PSA era. In countries where PSA screening is 
done there has been an increase in the diagnosis of prostate 
cancer by prostate biopsy. Consequently, a large proportion of 
prostate cancers are being diagnosed in early stages and at 
younger ages, before patients exhibit lower urinary tract 
symptoms. In the pre-PSA era, there was a greater possibility that 
incidental prostate cancer would be locally advanced prostate 
cancer rather than 'true' incidental prostate cancer, since early 
detection of prostate cancer by PSA screening was not available. 
        Routine DRE and TRUS are also widely accepted in 
diagnosing prostate cancer. Several studies have reported rates of 
incidental prostate cancer among patients undergoing TURP, and 
indicated that such preoperative examinations have reduced the 
incidental finding of prostate cancer on TURP by detecting 
cancers on preoperative prostate biopsy.(14 -15) 

        Our study was carried using data of 5 years period. It 
revealed 66 prostate carcinomas from 444 patients and it showed 
14.6% out of all patients. All diagnosed prostate carcinomas 
were incidental as TURPs conducted for benign diseases and 
clinically suspected carcinomas undergo surgical interventions 
other than TURP. 
         According to the research the prevalence of incidental 
carcinoma is 14.6% and  is higher than the recently published 
literature. This may be due to the fact that PSA screening is not 
done in Sri Lanka and our patients present on when they have 

LUTS. Therefore in our population we have to educate regarding 
the LUTS and the prostate cancer. 
        The mean age was 64 years. The great majority of the 
patients presented as unsuspected digital rectal examination and 
PSA level also not favorable for prostate cancer. 
        The natural history of incidental prostate cancer has been 
studied. Early studies showed that T1a lesions were usually less 
aggressive than T1b lesions (16). In their long-term follow up of 
patients with incidental prostate cancer, Tombal et al. showed 
that T1b lesions are associated with a higher Gleason score and a 
higher risk of progression (17). 
        Several studies have compared incidental prostate cancer 
rates between pre-PSA era. First, Tombal et al. reported a 
decrease rate of incidental prostate cancer from 27% to 9% when 
comparing their pre PSA era to PSA era. 
 

V. CONCLUSION 
        Considerable numbers of patients were found to have 
incidental prostate carcinoma and most of them were found to 
have favorable Gleason grade. In comparison incidence of IPC in 
Sri Lanka is higher than the other Asian countries and similar to 
the western countries. Identification of such cases and evaluating 
the characteristics that may aid in the earlier identification of IPC 
can improve the outcome of curative treatment for prostate 
carcinoma. 
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Abstract- This study aimed to evaluate the possible ameliorative 
effect of ellagic acid, and rosemarinic acid on doxorubicin-
induced cardiotoxicity and nephrotoxicity in rats. Therefore, 
male Sprague Dawley rats were divided into eight groups, 
control group, ellagic acid (10mg/kg, p.o.) group, rosemarinic 
acid (75mg/kg, p.o.) group, combined ellagic and rosemarinic 
acid for 14 days. Cardio-nephrotoxicity was induced by 
doxorubicin injection (5mg/kg, i.p.) every 3 days. Doxorubicin 
administration started on the fourth day of ellagic or/and 
rosemarinic acids treatment. Animals were scarified on 15th day. 
As a result of doxorubicin administration serum lactate 
dehydrogenase, creatinine kinase-MB, troponin-I, urea, and 
creatinine were significantly elevated. Cardiac, as well as, renal 
glutathione and catalase were significantly decreased, while 
tissue lipid peroxidation, tumor necrosis factor-α, caspase-3 were 
significantly increased. Administration of ellagic acid and 
rosemarinic acid either alone or in combination significantly 
improved all measured parameters. Histopathological 
examination confirmed the biochemical results. In conculison, 
ellagic acid, rosemarinic acid and their combination possess 
promising protective effects against doxorubicin-induced cardio-
nephrotoxicity; effects that might be attributed to their 
antioxidant activities. 
 
Index Terms- cardiotoxicity, doxorubicin, ellagic acid, 
neophrotoxicity, rosemarinic acid. 
 

I. INTRODUCTION 
oxorubicin (DOX) is an anticancer drug which belongs to 
anthracycline antibiotics and is being used widely for 

treatment of various hematological and solid tumor malignancies. 
The clinical use of this drug has been seriously limited by 
undesirable side effects especially dose-dependent myocardial 
injury, leading to potentially lethal congestive heart failure (Choi 
et al., 2007). In addition to limited use due to its cardiac, renal, 
pulmonary, testicular, and hematological toxicities (Singal et al., 
1987, Fadillioglu et al., 2003). 
        Free radical generation and mitochondrial dysfunction iron-
dependent oxidative damage of biological macromolecules, and 
protein oxidation are thought to contribute to DOX-induced 
cardiac failure and renal injury (Hiona et al., 2011, Liu et al., 
2007). DOX induced renal injury in rats manifested by increased 
glomerular capillary permeability and tubular atrophy (Wapstra 
et al., 1999). Administration of DOX caused an imbalance 

between free radicals and antioxidants. The disturbance in 
oxidant-antioxidant systems which has been demonstrated with 
lipid peroxidation and protein oxidation resulted in tissue injury 
(Karaman et al., 2006).  Free radicals production and/or NO 
release induced by DOX are entirely responsible for the DOX-
induced toxicity (Radi et al., 1991). Mitochondria have been 
defined as one of the targets in DOX-induced subcellular damage 
in the tissue. DOX cytotoxic effect on malignant cells, as well as, 
its toxic effects on various organs is thought to be related to its 
DNA intercalation and cell membrane lipid binding activities. It 
has been suggested, that DOX-induced apoptosis may be an 
integral component of the cellular mechanism of action 
responsible for its therapeutic effects, toxicities, or both 
(Priestman, 2008).  
        Ellagic acid (EA) is a naturally polyphenolic phytonutrient 
found in wide varieties of fruits, berries and nuts. EA has 
received particular attention because of its extensive array of 
biological properties including potent antioxidant, anticancer and 
antimutagen (Atessahin et al., 2007). Ellagic acid showed free 
radical scavenging action, chemopreventive, antiapoptotic, anti-
inflammatory, gastroprotective, anti-cataractogenetic, 
cardioprotective ulcer healing, antifibrotic, antidiabetic, 
hypolipidemic, antiatherosclerotic and estrogenic/antiestrogenic 
properties (Warpe et al., 2015). Although the exact molecular 
mechanism of EA is unknown, its potent scavenging action on 
OH might be responsible for these effects (Priyadarsini et al., 
2002) polyphenols of EA have attracted considerable attention as 
agents that protect cells or molecules from oxidative myocardial 
injury.  
        Rosmarinic acid (RA) is a naturally occurring hydroxylated 
compound widely distributed in Labiatae herbs, which include 
rosemary, sweet basil, and perilla. Rosmarinic acid is an ester of 
caffeic acid and 3,4- dihydroxy-phenyl acetic acid. It is 
commonly found in Boraginaceae species and in the Nepetoideae 
subfamily of the Lamiaceae. It is also found in species of other 
higher plant families, and in some fern and hornwort species 
(Petersenand, 2003). Rosmarinic acid has a number of 
interesting biological activities, for example, antioxidant, 
antimutagen, antibacterial, and antiviral effects (Gamaro et al., 
2011).This work aimed at evaluation of the possible ameliorative 
effect of EA, RA or its combination on the cardiotoxicity and 
nephrotoxicity induced by DOX.  
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II. MATERIAL AND METHODS 
Animals 
        Adult male Sprague-dawley rats (200-250g) were obtained 
from National Organization for Drug Control and Research 
(NODCAR). Animals were maintained under standard conditions 
of humidity with regular light dark cycles and free access to food 
and water. 
Drugs and Chemicals 
        Doxorubicin vial (50mg/25ml) was purchased from Ebewe 
Pharma, Austria Company and used in dose (5mg/kg day i.p 
every 3 days 4 times) (Jensen et al., 1984). Ellagic acid (LKT 
Laboratories, INK) was used in dose (10mg/kg/day p.o for 14 
days) (Girish et al., 2014). Rosemarinic acid (Carbo Synth 
Company, Berkshire, UK) was used in dose (75mg/kg/day p.o 
for 14 days) (Tavafi et al., 2011).   
Experimental design 
        Eighty male adult Sprague-Dawley rats were divided 
randomly into eight groups as follow:  
        Group (A) received corn oil orally as a vehicle.  
        Group (B) received ellagic acid (EA) (10mg/kg, p.o.) for 14 
days. 
        Group (C) received rosemarinic acid (RA) (75mg/kg, p.o.) 
for 14 days. 
        Group (D) received EA (10mg/kg, p.o.) and RA (75mg/kg, 
p.o.) for 14 days.  
        Group (E) received doxorubicin (DOX) injection (5mg/kg, 
i.p.) every 3 days for 14 days.    
Group (F) received EA (10mg/kg, p.o.) for 14 days and DOX 
(5mg/kg, i.p.) every 3 days started in fourth day of ellagic acid 
administration. 
        Group (G) received RA (75mg/kg, p.o.) for 14 days and 
DOX (5mg/kg, i.p.) every 3 days started in fourth day of 
rosemarinic acid administration.  
        Group (H) received EA(10mg/kg, p.o.) with RA (75mg/kg, 
p.o.) for 14 days and DOX injection (5mg/kg, i.p.) every 3 days 
started in fourth day of ellagic and rosemarinic acids 
administration. 
 
Serum and Tissue Preparation 
        Twenty four hours after the last treatment, the blood was 
collected from retero-orbital plexus of animals was allowed to 
collected by leaving at undistributed at room temperature (15-30 
min), then centrifuged, serum were collected for biochemical 
investigation. The animals were sacrificed, hearts and kidneys 
were removed, washed in ice saline and divided into two 
portions, and one was kept in 10% formalin for histopathological 
examination while the other in -80 °C for estimating the other 
parameters. 
 
Cardiac and renal biomarkers 
        Lactate dehydrogenase (LDH) was measured according to 
the method of (Heiden et al., 1994) Creatine kinase-MB (CK-
MB) was measured according to the method of Gerhardt 
(Gerhardt et al., 1979), standards commercial kits provided 
from (CHRONOLAB, SPAIN). Troponin-I were determined 
using the method of (Arad et al., 2005), a standard commercial 
kit from (Glory Science, USA). Serum urea (BUN) was 
measured according to the method of (Tobacco et al., 1979) and 

creatinine (Cr) was measured according to the method of (Bower 
et al., 1980) (Biodiagnostics, Cairo, Egypt).  
        Determination of oxidative stress markers in heart and 
kidney 
        Lipid peroxidation (MDA) was measured according to the 
method of (Satoh, 1978).Tissue glutathione (GSH) was 
measured according to the method of (Beutler et al., 1963). 
Catalase (CAT) was measured according to the method of (Aebi 
1983).  (Bio diagnostics, Cairo, Egypt). 
        Determination of TNF-α and caspase-3 in heart and 
kidney 
        Tumor necrosis factor-α (TNF- α) was measured according 
to the method of (Taylor, 2001) (Assaypro, LLC). Caspase-3 
was measured according to the method of (Chang et al., 2003) 
(Glory Science, USA).  
 
Histopathological Examination of heart and kidney 
        Autopsy samples were taken from the heart and kidney of 
rats in different groups and fixed in 10% formaldehyde saline for 
24 hours. Washing was done in tap water then serial dilutions of 
alcohol (methyl, ethyl and absolute ethyl) were used for 
dehydration. Specimens were cleared in xylene and embedded in 
paraffin at 56 degree in hot air oven for twenty four hours. 
Paraffin bees wax tissue blocks were prepared for sectioning at 4 
microns thickness by slidge microtome. The obtained tissue 
sections were collected on glass slides, deparaffinized and 
stained by hematoxylin & eosin stain for routine examination 
through the light electric microscope (Bancroft et al., 1996). 
 
Statistical analysis 
        Data were expressed as the mean ± SEM, statistical analysis 
was carried out by one-way ANOVA followed by Tukey Kramer 
multiple comparison test using Graph Pad Prism version 5 
(GraphPad Software Inc., La Jolla, CA, USA). The p value was 
considered significant when p< 0.05. 
 

III. RESULTS 
Effect on cardio-renal biomarkers  
        Rats treated with DOX showed a significant (p < 0.05) 
increase in serum levels of LDH, CK-MB, and troponin-I, 
compared to the corn oil control rats. On the other hand, oral 
treatment with either EA, RA or their combination significantly 
(p < 0.05) decreased the elevated levels of serum LDH, CK-MB 
and troponin-I when compared to DOX group (Table 1). DOX 
treated rats showed a significant (p < 0.05) increase in serum 
levels of BUN and Cr, when compared to the corn oil control 
rats. On the other hand, oral treatment with EA, RA, and their 
combination significantly (p < 0.05) decreased the elevated level 
of BUN and Cr when compared to DOX group (Table 1). 
 
Effect on tissue oxidative stress parameters  
        Table 2 showed that DOX treated rats showed a significant 
increase (p < 0.05) in tissues lipid peroxidation when compared 
to the corn oil control rats. On the other hand, oral treatment with 
EA, RA, and their combination significantly (p < 0.05) decreased 
the elevated level of MDA when compared to DOX group. DOX 
treated rats showed a significant reduction (p < 0.05) in GSH 
content, as well as, CAT activity in tissue homogenates when 
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compared to the corn oil control rats. Treatment with EA and RA 
significantly (p < 0.05) elevated both GSH and CAT when 
compared to DOX group (Table 2). 
 
Effect on tissue TNF-α and caspase-3  
        Doxorubicin treated rats showed a significant increase (p < 
0.05) in TNF-α and caspase-3 levels in the heart, as well as, 
kidney compared to the corn oil control rats. Oral treatment with 
EA, RA, or their combination significantly (p < 0.05) decreased 
the elevated level of TNF-α and caspase-3 levels in both organs 
compared to DOX group (Figure 1). 
 
Histopathological finding 
        Concerning heart, corn oil control, EA, RA, and their 
combination treated rats showed normal histopathological 
structure (A, B, C & D).  Section of heart of DOX treated rat (E) 
showed focal necrotic hyalinization in some myocardial bundles 
with lose of striation and appeared as homogenous deeply 
eosinophilic. Heart microscopic section of DOX group treated 
with EA (F) showed some improvement with mild congestion in 
the blood vessels. Administration of RA in DOX-treated group 
resulted in normal histopathological structure (G). Finally, EA 
and RA combination in DOX treated rats (H) showed some 
improvement in myocardial bundles appearance (Figure 2).  
        Concerning kidney, corn oil control, EA, RA, and their 
combination treated rats showed normal histopathological 
structure (A, B, C & D).  Microscopic section of heart of DOX 
treated rat (E) showed degenerative change and noticed necrosis 
in the lining epithelium of the tubules at the cortex associated 
with focal haemorrhage in between. Kidney microscopic section 
of DOX group treated with EA (F) showed mild congestion was 
noticed in the glomerular tufts. Administration of RA in DOX-
treated group resulted in cortical tubules showed degeneration in 
the lining epithelium (G). Finally, EA and RA combination in 
DOX treated rats (H) improved the histological appearance of 
kidney except for mild congestion in the cortical blood vessels 
(Figure 3). 
 

IV. DISSCUSION 
        Doxorubicin is a widely used anticancer. Its chief dose-
limiting side effects are myocardial and renal injuries which 
require a reduction of dose or discontinuation of the treatment. 
The present study was designed to investigate whether EA or/& 
RA administration before DOX could afford a protection against 
DOX induced cardio-nephrotoxicity.  
        In the present study, DOX induced significant elevation in 
serum CK-MB, LDH, troponin-I, as well as, BUN and Cr. These 
results were in agreement with (Mantawy et al. 2014, Saparano 
et al., 2002) who mentioned that the magnitude of CK-MB, LDH 
and troponin-I activities in blood after myocardial injury reflects 
the extent of damage in its musculature. The elevated serum 
BUN and Cr levels suggested the reduction of glomerular 
filtration rate (Hassan et al., 2014).  
        In the present work, DOX administration led to a significant 
increment in MDA level, reduction in GSH content and CAT 
activity in both organs. These results agreeed with (Jadhav et 
al., 2013) who mentioned that, DOX induced heart and kidney 
damage was caused by disturbing antioxidants defense 

mechanism, augmenting membrane lipid peroxidation and free 
radicals formation. Moreover the impairment of oxidant-
antioxidant system, initiates peroxidation of membrane bound 
polyunsaturated fatty acid and protein oxidation, lead to 
alterations in permeability of myocytes and nephrons, 
intracellular calcium overload causing finally irreversible 
damage to tissue. Two different mechanisms have been 
identified; the first one is formation of semiquinone type free 
radical molecules leading to ROS generation (Jadhav et al., 
2013). The second pathway includes a non-enzymatic reaction, 
involving DOX-iron reaction (Injac et al., 2008). The reduced 
GSH level might be due to GSH consumption in DOX-induced 
lipid peroxidation (Ashour et al., 2011). In the present study, the 
TNF-α and caspase-3 elevation in the target organs by DOX 
treatment are in agreement with (Mantawy et al. 2014, Hassan 
et al., 2014). The production of ROS induces apoptosis and 
cytochrome-c release in the cytosol of the DOX-treated animals 
which interacts with procaspase-9, leading to the generation of 
active caspase-9, then, caspase-3 (Green et al., 1998). Herein, 
cardiotoxicity and nephrotoxicity induced by DOX is manifested 
by altered histopathological features including focal necrotic 
hyalinization in some myocardial bundles, as well as, 
degenerative change in the lining epithelium of the cortex 
tubules, these findings agreed with (Jadhav et al., 2013, Argun 
et al., 2015). 
        In the current study, concomitant administration of EA and 
DOX significantly reduced serum LDH, CK-MB, troponin-I. 
Decreased levels of serum troponin-I by EA indicates its 
protective effect on the myocardium by reducing the extent of the 
myocardial damage (Kannan    and Quine,  2011, Yüce et al., 
2007).  Serum BUN, Cr, as well as, tissue MDA, TNF-α and 
caspase-3 were also decreased by EA, confirming the studies of 
(Atessahin et al., 2007, Lin et al., 2013, El-Garhy et al., 2014). 
In contrast, it caused significant rise in GSH and catalase 
activities and histopatological examinations, therefore, protect 
cells against cardiotoxicity and nephrotoxicity. 
        The mechanism of EA responsible for these effects may be 
due to its potent scavenging action on both superoxide anion and 
hydroxyl anion as mentioned by Iino et al., 2001. The antioxidant 
effect of EA may be involving dual actions: direct action on free 
radical scavenging and indirect action through the induction of 
antioxidant enzymes (Palani et al., 2015). In addition, EA could 
inhibit PGE2 produced and reduced the COX-2, thus, decreased 
TNF-α level (Mansouri et al., 2015).  
        In the same manner, concomitant administration of RA with 
DOX significantly adjust cardio-nephrotoxicity biomarkers, these 
results were supported by Chlopcíková et al. 2004, Azab et al. 
2014 and Rasha et al. 2010. In addition, RA improved the 
histological alterations caused by DOX in both heart and kidney. 
The observed results with RA were shown by (Rasha and 
Abdella, 2010) in heart and kidney. The major proposal for 
action of RA is to intercept free radicals and protect cellular 
molecules from oxidative damage through stimulation of the 
endogenous antioxidant defense system and the ability to donate 
electrons to reactive radicals, converting them to more stable 
form (Sancheti et al., 2007, Moreno et al., 2006). RA can 
inhibit lipoxygenase, cyclooxygenases, and interfere with the 
complement cascade, thus, inhibiting the expression of 
inflammatory cytokines (Gamaro et al., 2011). The 
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antiapoptotic activity of RA is through the reduction of active 
caspase-3 expression (Rasha and Abdella, 2010).  
 

V. CONCLUSION 
        In conclusion, EA or/and RA protected heart and kidney 
tissues in rats through their antioxidant, anti-inflammatory and 
antiapoptotic activities. Thus, they represent a potential candidate 
to protect against cardio-nephrotoxicity, which is a major dose-
limiting problem during DOX therapy.   
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FIGURE 1. Effect of Ellagic acid (EA), Rosemaneric acid (RA) and their combination on tissue TNF-α and caspase-3 in rats 
treated with Doxorubicin (DOX). Data were expressed as the mean ± SEM, a: means significant with control, b: mean 
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significant with DOX, c: mean significant with DOX +EA+ RA (p < 0.05). Statistical analysis was carried out by one-way 
ANOVA followed by Tukey's multiple comparison test (n=10). 

 
 
 
 
 
 
 

 
FIGURE 2. Heart samples of the groups (A,B,C,D), shows normal histological structure, (E) showing focal necrosis in some 
myocardial bundles with lose of striation, (F) showing congestion in the blood vessels, (G) showing normal histopathological 

structure, (H) Zenkers hyalinization was detected in focal manner of some myocardial bundles. 
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FIGURE 3. Kidney samples (groups A,B,C,D), shows normal histological structure, (E) showing degeneration and necrosis in 

lining epithelium of the tubules associated with focal haemorrhage in between (F) Mild congestion in glomerular tufts (G) 
cortical tubules showed degeneration in the lining epithelium (H) mild congestion in the cortical blood vessels. 
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TABLE 1. Effect of administration of Ellagic acid, Rosemaneric acid and their combinations on serum levels of LDH, CK-MB, 

Troponine-I, urea and creatinine in rats treated with Doxorubicin. 
 

Groups Cardiotoxicity Nephrotoxicity 
LDH 
(u/l) 

CK-MB  
(u/l) 

Troponine-I 
(ng/l) 
 

Urea 
(mg/dl) 

Creatinine 
(mg/dl) 

Control 652.6 ± 6.39 49.00 ± 0.96 19.99± 0.66 26.62 ± 0.07 0.650 ± 0.011 
EA 651.0 ± 1.00 47.40 ± 1.05 18.99± 0.45 25.06 ± 0.47 0.642 ± 0.020 
RA 651.6 ± 1.25 48.68 ± 0.75 19.74± 0.27 25.45 ± 0.17 0.632 ± 0.022 
EA +RA 644.1 ± 1.48 45.81 ± 0.63 18.56± 0.32 24.56 ± 0.12 0.611 ± 0.015 
DOX 1335 ± 1.11a 144.1 ± 1.11a 36.71± 0.20a 52.33 ± 0.77a 3.206 ± 0.054a 
DOX + EA 979.9 ± 2.60a,b,c 85.49 ± 1.96a,b,c 26.99± 0.31a,b,c 39.99 ± 0.37a,b,c 1.954 ± 0.031a,b,c 
DOX + RA 987.3 ± 1.19a,b,c 89.11 ± 0.45a,b,c 27.80± 0.16a,b,c 40.41 ± 0.70a,b,c 1.893 ± 0.039a,b,c 
DOX+EA+RA 902.4 ± 1.36a,b 69.64 ± 1.82a,b 24.97± 0.05a,b 37.62 ± 0.50a,b 1.624 ± 0.016a,b 
 
Data are expressed as means ± SEM of eight rats per group. a: means significant compared to control, b: means significant compared 
to DOX, c: means significant compared to DOX+EA+RA (p < 0.05). Statistical analysis was carried out by one-way ANOVA 
followed by Tukey's multiple comparison test. 
 

TABLE 2. Effect of administration of Ellagic acid, Rosemaneric acid and their combinations on tissue levels of MDA, GSH 
and CAT in rats treated with Doxorubicin 

 
Data are expressed as means ± SEM of ten rats per group. a: means significant compared to control, b: mean significant compared to 
DOX, c: mean significant compared to DOX+EA+RA (p < 0.05). Statistical analysis was carried out by one-way ANOVA followed 
by Tukey's Kramer multiple comparison test. 
 
 
 
 
 
 
 

Nephrotoxicity Cardiotoxicity Groups 
CAT 
(u/g) 

GSH 
(mg/g.tissue) 

MDA 
(nmol/g.tissue) 

CAT 
(u/g) 

GSH 
(mg/g.tissue) 

MDA 
(nmol/g.tissue) 

0.587±0.014 23.77±0.79 9.14± 0.34 0.584±0.014 23.64±0.54 9.26±0.42 Control 
0.588±0.013 23.69±0.24 8.64±  0.22 0.586±0.013 23.77±0.11 8.97±0.08 EA 
0.587±0.015 24.02±0.23 8.99 ± 0.08 0.585±0.011 24.01±0.16 9.01±0.03 RA 
0.595±0.014 24.92±0.22 8.53 ± 0.07 0.591±0.012 24.32±0.05 8.40±0.11 EA+RA 
0.143±0.015P

a 11.90±0.76P

a 17.32± 0.16P

a 0.131±0.012P

a 11.12±0.02P

a 20.30±0.71P

a DOX 
0.348±0.015P

a,b,c 18.22±0.21P

a,b,c 12.99± 0.29P

a,b,c 0.349±0.011P

a,b,c 18.31±0.14P

a,b,c 13.96±0.75P

a,b,c DOX+EA 
0.339±0.000P

a,b,c 18.68±0.37P

a,b,c 13.17± 0.17P

a,b,c 0.339±0.010P

a,b,c 18.88±0.37P

a,b,c 14.01±0.52P

a,b,c DOX+RA 
0.410±0.010P

a,b 20.68±0.13P

a,b 11.84± 0.04P

a,b 0.405±0.015P

a,b 20.01±0.07P

a,b 11.93±0.16P

a,b DOX+EA+RA 
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Abstract- Kashmir since the establishment of Muslim rule had 
remained an important Centre of Sufism. It acquired fame as 
Raeshwar (valley of Rishis). Among the sufi saints of Medieval 
Kashmir, Shaikh Yaqub Sarfi occupies an important place. He 
was a man of international repute for his learning, scholarship 
and piety. The present paper throws a brief light on the life and 
times of Shaikh Yaqub Sarfi and his literary contribution and 
apart from that the paper discusses in detail the role of sufis 
particularly Shaikh’s role in the Mughal conquest of Kashmir. 
 
Index Terms- Conquest, Kashmir, Learning, Mughal, Poet, 
Shaikh, Sufism, 
 

I. INTRODUCTION 
he history of Sufism in Kashmir is spread over a long period 
of time starting from Bulbul Shah to the Sufi poets of 

modern age.  Kashmir is known as Reshwaer (Valley of Rishis). 
Sufi saints had always been the inspiring people of Kashmir by 
their subtle mystical insights. Among the well-known sufi saints 
of Kashmir, Shaikh Yaqub Sarfi has been the distinguished 
figure not only among his contemporaries but among all the Sufis 
of his age. He was displayed with the accomplishments of 
learning and the perfect qualities which distinguished him as a 
pious man.1 Modern scholars call him ‘Shaikh-ul-Islam.’2 He 
was a man of international reputation for his piety, scholarship 
and learning. He had occupied an important place in the history 
of Kashmir and during the time Akbar he was given the title 
‘Haji Sani’.3  
         Shaikh Yaqub Sarfi was the most prominent Sufi saints of 
sixteenth century belonging to the Kubarwiya order.4 The 
Kubarwiya order had its remarkable influence on the different 
aspects of the life of Kashmiris. People in the various walks of 
life used to practice Sufi-value system including sama as 
ascribed by this famous order and work for the betterment of 
humanity irrespective of any consideration. 

                                                
1 Abdul Qadir Badauni, Muntakhab-ut-Tawarikh, Vol.  III (tr. W. 
Haig), Patna, 1973, p. 200. 
2 Peerzada Muhammad Tayyab Hussain Kashmiri, Auliya e 
Kashmir, Nazir Publishers, Lahore, 1988,  p. 38 
3 Auliya e Kashmir, op. cit., p. 38 
4 A.Q.Rafiqi, Sufism in Kashmir from the Fourteenth to the 
sixteenth Century, Bharatiya Publishing House, Delhi, 1984, p. 
114 

        Shaikh Yaqub Sarfi belonged to the Ganai family of 
Kashmir.  He was born in 928 A.H/ 1521 A.D in Srinagar.P4F

5
P His 

father’s name was Shaikh Hassan GanaiP5F

6
P who belonged to the 

Asami clan. The Asami clan traces its descent from Asim, A son 
of Caliph Umar (PBUH) and it was because of this he was also 
called as Asmi.P6F

7
P  

 زا سفاد عاسم کہ آں نيک خو
بده ابن فاروق اعظم نِکو         

 گنائی لقب داشت ابن عاصمی           
 کشاده خدايش دِر محرمی
 گنائی است دانا بہ عرِف ديار     
 بہ عثمان گنائی شداد يار غار
 و کشمير مثلش کسے بر نخواست

زو صفش مقصر فہوم رسا است         
    
        Shaikh Yaqub Sarfi studied under Mulla Aini who came to 
Kashmir from Sialkot and the later breathed here the last and is 
buried in the graveyard of Shaikh Bahauddin Ganjbaksh. Mulla 
Aini was the pupil of the great Mulla Abdur Rahman jami (Jam 
is a place in Herat). Mulla Aini, on seeing the intelligence and 
scholarly qualities of Shaikh and power to acquire the knowledge 
prophesied that Shaikh Yaqub Sarfi would rise to the place of 
Jami due to his literary imminence and will acquire the fame as 
‘Jami Sani’ (second jami).P7F

8
P About which Shaikh Yaqub has 

himself given a clue in one of his verseP8F

9
P  

 بعد خسرو بود جامی بلبل باغ سخن
راعوض   کيست جز صرفی کنوں آں مرغ خوشخواں   

        After Mulla Aini, Shaikh Yaqub Sarfi studied under Mulla 
Basir Khan Khandbhavani.P9F

10
P Thereafter Sarfi Travelled 

throughout the world to quench his thirst for acquiring 
knowledge. He visited the places like Sialkot, Lahore, Kabul, 
Samarqand, Mashhad, Mecca, Medina etc.P10F

11 
        Shaikh Yaqub Sarfi became the spiritual successor of the 
great master Shaikh Hussain of Khawarizm and acquired honour 

                                                
5Khawaja M. Azam Diddamari, Wakiat-i-Kashmir (Urdu 
translation by Hameed Yazdani), Srinagar, 1998, p. 224 

6The literal meaning of Ganai is learned man, His family was 
since centuries well learned and that is why they came to be 
known as Ganai, for details, see, Shaikh Yaqub Sarfi, Dewan-i-
Sarfi, With an introduction by Mir Habibullah Kamli,  
S.P.College Library, Srinagar, (1387 A.H), p. 2. 

7 Ibid 
8Diddamari, op. cit., p. 224; Dewan-i-Sarfi, op. cit., p.3;  
9Dewan-i-Sarfi, op. cit., p. 3 
10Diddamari, op. cit., p. 224; Dewan-i-Sarfi, op. cit., p.3; 
11 Dewan-i-Sarfi, op. cit., p.3; G.M.D Sufi, Kashir : Being A 

History of Kashmir from Earliest Times to Our Own, p. 360 

T 
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by performing the pilgrimages to the two great holy places of 
Islam (Mecca and Medina) twice in his life.12 He received from 
Shaikh Ibn Hajar a license to give instructions in the traditions of 
Muhammad (PBUH) and clad in the robes of a Shaikh. He 
travelled much and visited most of the Shaikhs of Arabia and 
Persia and profited much by his intercourse with them and 
received the authority to assume prerogatives of a religious 
teacher and spiritual guide and as such he had many disciples 
both in Hindustan and Kashmir.13 Shaikh also got benefited by 
his intercourse with the famous sufi saint Shaikh Salim Chasti of 
Fatehpur Sikri. They both spent a lot of time together during the 
time of Hajj which was the last Hajj of Shaikh Salim Chasti. 
They both exchanged the views of their respective orders. Sheikh 
Salim taught him the teachings of Chasti order and learnt from 
him the teachings of Kubarwiya order.14 Shaikh Yaqub Sarfi was 
also well versed with the writings of Ibn-ul-Arabi. 
Apart from worldly knowledge, Sheikh Yaqub Sarfi was deeply 
interested in the spiritual knowledge and for this; he spent a lot of 
time in the Khankah of Mir Syed Ali Hamdani in Srinagar.P14F

15
P In 

the Khankah, Mir Syed Ali Hamdani appeared in his dream and 
asked him to go to Khawarizm and visit Makhdoom Ali Shaikh 
Kamaluddin Hussain Khawarizmi. After this Sheikh Yaqub Sarfi 
left for Khawarizm via Sialkot, Lahore and Kabul and presented 
himself before Sheikh Khawarizmi. Sheikh Khawarizm was one 
of the great sufi saints of Kubarwiya order. He received Sheikh 
Yaqub Sarfi with great respect and assigned him the work to 
bring wood for the langarkhana of Khankah.P15F

16
P After some time 

Sheikh Khawarizmi gave him the permission to return back to 
Kashmir and perform the religious duties and was asked to look 
after his parents.P16F

17
P After some time he revisited Khawarizm for 

the second time and from there he went to Meshhad, Khotan, 
Mecca and Medina. From Mecca, he received sannad and the 
necessary license to give instructions in the traditions of Hadith 
from Sheikh ibn Hajjar Makki who was a renowned Sheikh and 
the great teacher of Hadith.P17F

18
P Sheikh Yaqub Sarfi also visited 

many of the cities of Hindustan like Ahmedabad, Surat etc. 
where he met many of the sufi saints and obtained spiritual 
knowledge from them about which he wrote. P18F

19
P     

 احمد آباد و بہر گوشہ نگارے ديگر        نتواں يافت بايں حسن ديارے ديگر
 کارايں خلق ہمہ عاشقی و معشوقی است       کس دريں شہر نديدم بکارے ديگر

نگارے ديگر گرچہ ايں شہر پرازما ہو شان است ولے         جز ابوالفتح نخواہيم  
 گرچہ فارغ از يا ريم آں بے پروا           حاہ ل کہ شوم مائيل يارے ديگر
 
        It is necessary to mention that apart from Sheikh Salim, 
many other Sufis of Hindustan were closely associated with Sarfi 
and foremost among them are Sheikh Ahmad Sirhindi also 
known as Mujaddid Alfi Sani (reformer of the second 
millennium). He studied the traditions of Prophet and Tafsir and 
                                                
12 Diddamari, op. cit., p. 224 
13 Badauni, Muntakhab-ut-Tawarikh, III volumes, Vol. III, 

(translated and edited by Sir W. Haig), Academica Asiatica, 
Patna, 1973, p. 200 

14 Dewan-i-Sarfi, op. cit.,  p. 4. 
15 Dewan-i-Sarfi, op. cit.,  p. 4. 
16 Diddamari, op. cit., p. 224; Dewan-i-Sarfi, op. cit.,p. 4. 
17 Diddamari, op. cit, p. 225 
18 For details see, Dewan-i-Sarfi, op. cit.,  p. 4. 
19 Ibid,  p. 5. 

also the teachings of Kubarwiya order from Sheikh Yaqub 
Sarfi.P19F

20 
        Shaikh was a great sufi of his age. At the age of just seven, 
Shaikh memorized the whole Quran.P20F

21
P Abul Fazl also considers 

him as the greatest authority on religious mattersP21F

22
P He was also a 

great poet of his age. He himself writes in his Diwan that he was 
just eight years of age when he started writing poetry in 
Persian.P22F

23
P  

 چودر سال ہشتم نہاد دم قدم    
زطبعم رواں گشت شعر عجم      

        Abul Fazl praised him and says that he was well aquanted 
with all branches of poetry. P23F

24
P He wrote with the pen name of 

“Sarfi”P24F

25
P Mulla Abdul Qadir Badauni who was a close associate 

of Sheikh Yaqub Sarfi praised him and says that he was among 
the great personalities of the age. He was illustrious and relied 
upon as an authority on all brancehes of learning which are 
treated of in Arabic, such as Quranic commentaries, the 
traditions of Prophet and Sufism. He was an authorized religious 
leader.P25F

26
P When Sarfi departed from Lahore to Kashmir, He wrote 

a letter to Badauni from the other side of the river Ravi in which 
Sheikh writes, “I hope you will not entirely efface the memory of 
me from the margin of your heart and that you will adopt the 
graceful habit of remembering the absent. If you should have any 
need of Kashmiri paper for rough notes and drafts, I hope that 
you will inform me of the fact so that I may send you from 
Kashmir, the rough copy of my commentaries, the writing of 
which can be washed from the paper with water so completely 
that no traces of ink will remain, as you yourself have seen.”P26F

27
P 

On reaching Kashmir, Sheikh wrote another letter to Badauni 
which was his last letter to him. In this letter Sheikh wrote, “I 
hope that whenever you sit in Nawab Faizi’s apartment of 
fragrant grass (khas khana) on the floor, with its matting cooler 
than the breezes of Kashmir, in the midday heat of summer, 
drinking the water which, though originally warm, has been 
cooled with ice and listening to sublime talk and witty 
conversation, you will think of me, the captive of the hardships 
of disappointment.”P27F

28 
        It is an established fact that Kashmir has never been able to 
produce a man, a religious scholar, a sufi saint or a poet who can 
equal the place of Sheikh Yaqub Sarfi in History. He possessed a 
vast worldly and spiritual knowledge and it was because of this 
he is famous as ‘Jami al Kalimat Souri wal Masnavi’.P28F

29
P 

Although, he was not involved in worldly pleasures, yet the 
rulers and their nobles had respect for him. They used to listen to 
his advises and practice over it.P29F

30
P Humaiyun and Akbar had a 

wonderful belief on him and conferred distinction on him by 

                                                
20 Dewan-i-Sarfi, op. cit.,  p. 5 
21 Ibid, p. 3; Diddamari,  op. cit., p. 224 
22 Abul Fazl, op. cit., Ain –i-Akbari, III Volumes, Vol. I, (tr. 

Blochman), Low Price Publications, Calcutta, 2011, p. 191 
23 Dewan-i-Sarfi, op. cit.,  p. 3 
24 Ain-i-Akbari, vol,I,  op. cit., p. 651 
25 Badauni, op. cit., p. 200 
26 Ibid 
27 Badauni, Muntakhab-ut-Tawarikh, p. 202. 
28 Ibid, p. 203  
29 Dewan-i-Sarfi, op. cit., p. 6. 
30 Ibid 
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admitting him to the honour of their society, regarded him with 
gracious favour, so that he was held in high estimation and much 
honoured. He was generous and open handed beyond anything 
that can be imagined of his contemporaries.31 
The number of literary works by Sheikh Yaqub Sarfi is not 
known and neither all of them are available. Some of the famous 
works include- Sawati-ul-Ilham (it is an Arabic taqriz/ 
introduction to Faizi’s Tafsir-ul-Quran), completed a Khamsa,32 
Manasik-i-Hajj,33 Sharah-Sahih al Bukhari34, Kunz-al-Jawahir, 
Risala e Azkar.35 Apart from that Sheikh Yaqub Safri is also 
credited with a number of works like Diwan-i-Sarfi36, Treatises 
on the art of composing engimas and also Quatrains (Rubaiyat) 
on the mysticism of sufi with a Tafsir/commentary37  
        Sheikh Yaqub Sarfi occupied an important place in the 
political history of Kashmir. He was the pivotal figure behind the 
Mughal conquest of Kashmir. In 1557, when Shaikh Yaqub Sarfi 
was thirty-five, the Shah Miri dynasty was overthrown by the 
Chaks. The Chaks traced their origins to Baltistan. Being from 
outside Kashmir, they were not particularly concerned about the 
welfare of the people of Kashmir. The Chak rulers persecuted the 
Sunni subjects. This caused several Sunni scholars to leave 
Kashmir and seek shelter elsewhere.38 As an important Sunni 
leader and scholar, Shaikh Yaqub Sarfi is said to have been a 
thorn in the Sultan’s flesh, and therefore, a conspiracy was 
plotted to have him killed. When the Shaikh heard about the 
conspiracy, he left Kashmir, and went on a long journey that took 
him to Samarqand, Iran and then finally to the holy cities of 
Mecca and Medina, where he spent several months in the 
company of accomplished Islamic scholars, studying various 
Quranic commentaries (tafasir) and the Traditions of the Prophet 
(hadith). When he finally returned to Kashmir, the political 
situation was grim, with the Sunnis labouring under considerable 
oppression under Chak rule. Sheikh Yaqub Sarfi tried his best to 
normalize the situation but that was never possible under those 
circumstances. A royal decree was issued ordering that Azan/ 
callto prayer should be offered in shia manner and the name of 
Hazrat Ali should be mentioned. Qazi Musa was killed for not 
mentioning the name of Hazrat Ali in the callto prayer (azan) and 
his body was tied to the tail of an elephant and dragged through 
the streets of Srinagar. This provoked the Sunnis of the town, 
who rose up in protest. In order to put an end to the persecution 
of the Sunnis, Shaikh Yaqub Sarfi and a group of his companions 

                                                
31 Badauni, op. cit., p. 201. 
32 Khamsa is a series of five Masnavis also known as Panj-Gunj 

which includes Masalik ul Akhyar, Wamiq-i-Uzra, Laila-
Majnun, Makhaz un Nabi and Muqamat Murshid. These five 
works were written in imitation of Khamsa-i-Nizami Jami), 
See Badauni, Muntakhab-ut-Tawarikh, p. 200 n.,  Diddamari, 
op. cit.,p. 226. 

33 Manasik-i-Hajj, It is written in Arabic prose and explains the 
rules and regulations of the pilgrimage. 

34 It is a Persian commentary in prose on the Sahih-al-Bukhari of 
Muhammad bin Ismail Bukhari. 

35 This work is devoted to the importance of the Zikr and to the 
legality of Zikr-i-Jahr. 

36 It is a collection of Ghazals and Ruba’iyat 
37 For details see Dewan-i-Sarfi, p. 6 
38 Diddamari, op. cit., p. 225. 

Baba Daud Khaki, Baba Ismail Anchari and Baba Mehdi 
Suharwardi went to the court of the Mughal Emperor Akbar at 
Agra, requesting him to send an army to Kashmir and overthrow 
the Chak rule.39 In their audience with Akbar, Shaikh Yaqub 
Sarfi and his companions insisted that after Akbar took over the 
administration of Kashmir, he should ensure full freedom of 
religion to all its people; That there should be no interference 
with local commerce and trade; That no Kashmiri should be 
enslaved; That the practice of beggar or compulsory labour be 
abolished and that those who had been associated with the Chak 
regime should be divested of their powers.40 Akbar gave his 
consent to these conditions, and then dispatched an army under 
Mirza Shah Rukh against Chak ruler, in December 1585.41 
Sheikh Yaqub Sarfi himself accompanied this army.42 The 
Mughal invasion was more a reaction in anger than a seriously 
thought-out plan, neither the season was suitable nor was the 
internal conditions suitable for launching such an attack. The 
leaders of the army had urge to wait for some months till the 
roads are cleared of snow and should enter Kashmir through 
Bhimber which was relatively a better route but Akber in haste 
ordered them to march through the Pakhli route.43 The Chaks 
fought valiantly and defeated the Mughals. Then, in 1586, Akbar 
sent a larger army to Kashmir, under Mirza Qasim Khan, which 
inflicted a decisive defeat on the Chaks, and Yaqub Shah Chak 
was forced to flee to Kishtwar, where he died in 1592. In this 
way, the last independent Kashmiri dynasty came to an end, and 
Kashmir was made a part of the Mughal Empire.  
With the Mughal takeover of Kashmir, some Sunnis are said to 
have launched stern reprisals against the Shi’as. Shaikh Yaqub 
Sarfi is said to have bitterly protested against this, and is credited 
with having made efforts to restore peace and communal 
harmony. 
 

II. CONCLUSION 
        Sheikh Yaqub Sarfi occupies a place of prominence in the 
history of Medieval Kashmir. He had acquired international 
reputation for his learning, scholarship and piety. He was 
displayed with the accomplishments of learning and perfect 
qualities that distinguish him as the greatest sufi of his age. He 
was the greatest authority of religious matters. He traveled 
throughout the world to quench his thirst for knowledge. He was 
the author of many sublime and beautiful works including 
Khamsa, Commentaries of Quran and Hadith, Treatises, 
Quatrains etc. He devoted his life to normalize the sectarian 
tensions between the Shias and Sunnis of Kashmir. When the 
situation was out of control he himself along with his 
companions went to the court of Akbar and assured him of 
necessary support for the invasion of Kashmir and when Akbar 

                                                
39 Auliya-e-Kashmir, op. cit., p. 39; see also P.N.K.Bamzai, A 

History of Kashmir: Political, Social and Cultural, Delhi, 
1962, p. 346 

40 P.N.K.Bamzai, Op. Cit., 353 
41 Abul Fazl, Ain-i-Akbari, Vol. I, (Blochman), op. cit., p. 479. 
42 Abul Fazl. Akbarnama, vol. III, (tr. H. Beveridge), Low price 

Publications, delhi, 1939, p. 715 
43 Abul Fazl. Akbarnama, vol. III, op. cit., pp. 722-23. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      260 
ISSN 2250-3153   

www.ijsrp.org 

dispatched the army Shaikh accompanied and guided them. 
Above all Shaikh Yaqub Sarfi was a man for which Kashmir 
feels proud. Though he did not left behind his successor because 
his only son ‘Muhammad Yousuf’ died in infancy, yet Shaikh 
had Khalifas/disciples throughout India and Kashmir like Mir 
Muhammad Khalifa, Shah Qasim Hakkani, Arif Billah, 
Habibullah Naushahri44 etc. He died at the age of seventy- five in 
1594 AD, in Srinagar. The tomb of Shaik Yaqub Sarfi attracts 
visitors and is known as Ziyarat-i-Ishan. 
 

                                                
44 Dewan-i-Sarfi, p.9 
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I. INTRODUCTION 
he aim of this paper is to evaluate the role of change 
management when implementing Customers Relationship 

Management (CRM) system in Nonprofit Organization in Oman. 
In this research we are going to take Information Technology 
Authority (ITA) as an example of Nonprofit Organization in 
Oman. 
 

II. CHANGE MANAGEMENT LITERATURE REVIEW 
         To have a perfect change in the organization, there are five 
elements for successful change, if one of them is missing the 
change process may fail, the first is the Idea which is about an 
internal creativity and inventions. The second is the need where 
there is "a gap between actual performance and desired 
performance ". The third is adoption to make the change easily 
and handling change resistance if there. In addition, the 
implementation which about using the new effective and efficient 
idea to deliver it with high quality. Finally, the resource which 
about managing the allocated resources of the change (Daft 
2004). 
         In the other hand, there are six forces that are acting for 
change and make the organization to change if it wants to be 
surviving. The first force is changing nature of the workforce 
which is about adjusting human resource policies and practices to 
attract and keep workforce diversely (increasing in professionals 
and spend money in training). The second force is technology 
which is to make the product or the service faster and cheaper. 
The third force to change is the economic shocks, like for 
example the new dot-com business has been created or the 
economic down what exactly happened in few years ago. The 
other force is the competition which about for example the 
organization going globally and mergers or acquisition to other 
companies. The fifth force is the social trends where as author 
described "the people meeting and sharing information in the 
internet chat rooms ". The final force is world politics which is 

about for example the escalation of hostilities in the Middle East 
and war on terrorism following 11/9/2001 (Robbins 2003). 
         So as it is seen that the change is necessary in some 
situation and the organization should be flexible and able to act 
fast and ready for any change could be happen. To support the 
Change Management when changed happening, there are 
strategies that could be used to make the change happen 
successfully and easily, and these strategies are divided in three 
phases which in before the change, during the change and after 
the change. In the first phase which the change happened and in 
the early stage, the team who responsible for the change or the 
change management should keep in the mind the benefits of the 
change which make the organization in it is early stage in the 
change, know and agreement of the benefits that could be gain 
from the change. Also the team should be sure about the 
Readiness Assessment which this helps the organization ready to 
adopt the changes required by making the change happened and 
transfer the plan to the reality when for example implementing 
the new software. In addition, the Resistance Management is 
very important especially in the early stages because this could 
be significant barrier to have the successful and easy change if 
there any type of the employee resistance (Pmis c 2005) 
         The second phase is during the change, the team should be 
aware from some main points for example: the communication 
plan which is about structuring the communications plans and 
describes to anyone who involved in the change about the change 
plan and how it may have an effect to them. Also when the team 
or the organization implements the change plan, they should have 
close monitoring and evaluating to the actions within change 
plan. In addition there should be an education and training plan 
because it will provide and make the employees in the 
organization have the necessary and required skills and tools. 
Also in the side of resistance the organization or the change team 
should take and care about any feedback about the change and 
try having full help to any employee need the help (Pmis c 2005). 
         The third and the final phase is after the change, the change 
team or the organization should put in consideration couple of 
points for example measuring the benefits and compare what 
achieved to the expected to achieve from the start. The other 
point is "identify gaps and manage the resistance because almost 
fails in change happened" because there are gaps in "actions 
undertaken or unexpected resistance" so by knowing these gaps 
will help in correction the actions to support the change (Pmis c 
2005). 
         In the side of resistance to change, in general it could be 
divided into two type of resistance. The first type is an individual 
resistance which this resistance could be because a habit of the 
human being. The other reason could be the Security which 
about the threaten feeling of safety. In addition the Economic 
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factors may cause the resistance of change where the individual 
become afraid that change will lower his income. The other 
reason is the fear of the unknown where after the change will be 
there a new experience and new system (Robbins 2003). 
         The second type of resistance of change is the 
organizational resistance which this resistance may happen 
because of many reasons for example limited focus of change 
where changing happening focus for one subsystem without 
changing other subsystems. The other reason is threat to 
expertise when there is a need for specialized groups which they 
are from outside the organization (Robbins 2003). 
         To overcoming the resistance to change the author Robbins 
suggests many solutions. The first solution is the education and 
communication which by helping who resistance to see the logic 
of a change. The second solution is participation by let the 
employees who expected to resistance or who will be involved to 
the change to participate the changing, because it is difficult for 
anybody to resist for thing that he participate on it. Also the 
negotiation can be solution for the resistance by for example 
exchange something value for a lessening of the resistance 
(2003). 
         The authors C.Pries & M.Stone set some aspects of failure 
any information technology projects. The first is technological 
reason aspect where the size and how the project is complex, new 
project and it is first in it is kind, no coordination between 
departments and new technology. The other aspects are human 
behavior and change management problems. The organization if 
focused too much in the cost rather than focusing in the 
customers that will result customers will be managed less. In 
addition to that CRM give the organization the support needed to 
view customers as an asset (2004).  
 

III. RESEARCH DESIGN 
         Mainly in research philosophy, the research method in this 
research is by building theories based on the data that was 
gathered.  
         According to Charaborty (2009), there are three types of 
questions in the research which they are descriptive, relations and 
causal. So in this research, all these types are used.  
         As the author Denscombe (2003) set four types of research 
methods which they are Questionnaires, Interviews, Observation 
and Documents. So in the first stage of my research, the research 
contents a qualitative research. In addition, the questionnaires 
and interviews were made to the related middle managers and 
some employees. Personal and formal interviews were conducted 
for a more objective research. The collected data were 
summarized through relevant theme summarization.  
 

IV. ORGANIZATION BACKGROUND AND DETAILS: 
         Information Technology Authority (ITA) is established by 
the Royal Decree 52/2006, which is published on the 1st June 
2006 and  ITA  is belong to the government sector. ITA is 
responsible for "applying national IT under base projects and 
supervising all projects related to implementation of the Digital 
Oman Strategy while providing professional leadership to 

various other E-Governance Program of the Sultanate" (ITA c 
2007). 
 

V. BACKGROUND SUMMERY OF QUESTIONNAIRE 
 

Table 6: Background Summery of Questionnair 
 
 Number of Questionnaire 
SEX 
Male 36 
Female 11 
Age 
20-29 31 
30-39 12 
40-49 4 
Education Level 
Secondary School or Below 12 
Diploma/Bachelor 33 
Master or Above 2 
Work experience in ITA 
1-2 years 12 
2-3 years 10 
3-4 years 15 
More than 4 years 10 
Do you know that ITA uses CRM? 
Yes 40 
No 7 
Do you use CRM system? 
Yes 18 
No 29 
 

VI. ANALYSIS AND DISCUSSION 
         Almost  65% of employees say that the top level 
management was not involved when implementing CRM system 
and also they are not seeing an evaluation of the progresses when 
implementation which resulting no correction happened when 
needed. The authors J. Chena, H. Yenb, E. Lic and R. Ching 
recommended that the top level management should evaluate the 
effectively of CRM system in all related departments (2009). 
Such as sales department, customer services department and 
information technology department. And by taking the result of 
evaluation, they can know and recognize the practice and process 
which are weak and recommend an improvement action and 
correction. The data collected also show that there was a missing 
of the CRM readiness assessment which this help the top level 
managers to see how the progress in CRM implementation and 
give the view the position of the project. In addition to that, it 
will help the managers to view and identify the level of CRM 
development in the organization "pre-CRM planning, building a 
data repository, moderately developed, well developed and 
highly advanced" (A.Payne and P.Frow 2006). 
         From the data collected from the interviews and survey 
show that after implementing the CRM system there was a 
change in the processes and the structure in the organization 
which this present the first step in construction as described by 
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the authors H.Chang & P. Ku, they said that both business 
process reengineering and the organizational learning can 
improve the relationship quality and the performance of the 
organization (2009). The authors H.Chang & P. Ku defined 
business process reengineering it is about "changing the business 
processes and redesigning them" to the new innovation way 
process like the practices and the structure, which try make the 
process in customer based to be focused (2009). So that means 
redesigning the existing business process to be familiar with the 
new information technology that will be implemented. 
         The survey show that around 35% of employees don’t 
know the vision of the top level management and also this vision 
is not shared among the organization. This founding is conflict 
with what the authors H.Chang & P. Ku described about the  
organization learning which aim make the organization capacity 
more effective when the organization want to adopted the a 
change or action.  So this will make the employees and the 
system continue going in the direction that the top level 
management want and seek. Also when the employee knows the 
important of organizational learning that will make the CRM 
system implementation more easily and successfully (2009) 
         Normally, the employees are usually viewed as users and 
carrying information not more than that. So to prevent the 
resistance in the later stages it is recommended to involve and 
include the employees in the planning stage (C.Pries & M.Stone 
2004), that what was found in ITA from the data collected, the 
employees who his duties will be in CRM system they are 
involved in earlier stages of implementation. 
         When implementing CRM system in ITA, it was outsource 
project where there was a special team from outside the 
organization come to implement the system. The authors 
A.Payne and P.Frow set two types of teams in the CRM project 
management when they said the project team could divide into 
two forms. The first team which a group of specialist just work 
together temporary until they finished the project in particular 
time.  The second team which they are from the organization 
"cross-functional team" and working in two sides in the project 
and their daily work. So the situation in ITA reflects the first type 
of the team. The authors added, there is a framework called 
benefits Dependency Network which result in more effective 
project management which it is aim to " backwards from the 
project's objectives " to the propose that all " business changes 
are taken and made " and " CRM technology solutions 
implemented " (A.Payne and P.Frow 2006). So that mean the 
CRM project management become more important as the size 
and complexity of CRM increased. 
         In the resistance side when implementing CRM system in 
ITA , the data collected from the interviews and the survey show 
that there was a little resistance from the employees but it almost 
have not affect the successful of CRM system . For example the 
employees who were involved during the implementation were 
an IT oriented and they haven't the other side of orientation like 
the customers and marketing which this lead them ignoring the 
customer orientation and just focus in IT even they know this 
application related to customers. The authors C.Pries & M.Stone 
mentioned that the resistance during the implementation of CRM 
system almost appear in the face line users of CRM system 
because one major point which make their work more 
transparency where almost all information about clients and 

customers are shared. In addition to that some resistance 
happened because afraid from the change. But all these could be 
reduced by applying the good change management practice 
which what exactly done in ITA. Another reason could because 
afraid from additional work during the implementation or 
because changing the routine work that employees are used with 
it and starting carrying new tasks (2004). 
         In the other hand if we take the resistance based in time as 
the authors I.Rahimi and U.Berman set stages  and these stages 
could be found the employees resistance . The first stage is in the 
system design, when the organization using the external experts 
to collect data and information about the organization system 
processes like what we have in ITA the employee's participation 
could be not helpful by not giving the complete data and 
information in the system processes. The other stage in data 
entry, that employees resistance make the entry is not fully 
supported by the employees and make them some data not 
entering and saving them outside the system in their files and 
documents which this could be happened as described above 
when the employees is an IT oriented where they don’t know the 
full customers information and data. Which all these resistance 
will affect how the CRM system is successful, because when the 
data and information about customers is missing and the data is 
not entering in some causes which that make the system lack of 
customers data and what the organization's customers like and 
hate (I.Rahimi and U.Berman 2009). 
         The problems that could come or be faced during the 
implementation of CRM can be divided into three aspects as the 
authors C.Pries & M.Stone described: financial, technological 
and cultural. The CRM make the organization focus their effort 
to an existing customers rather than spend it to a new customers. 
Which this effect an organization in the financial side by 
increasing the customer retention and loyalty which result in 
higher cash flow and reducing the operation costs (2004), but in 
ITA there was no big issues and problems faced in the financial 
aspect. Where many organizations spent a lot of money and 
budget to gain and attract new customers but when the customers 
come, the organization fail to satisfy them and didn’t understand 
the new customers which result waste in their time and budget 
(C.Pries & M.Stone 2004). In the culture aspect, there was no 
problem and issues faced in this side in ITA. But in the other 
hand, there was a little problems faced in the technological 
aspect in ITA. The reason of this, because there was a lack in 
training employees in the CRM and it is kind of new software 
used in the government sector. The training is very important and 
it is hard for the ITA to build and manage a good customer 
focused systems and process without a good staff and employees 
who they definitely need to be trained and motive in this aspect. 
For that reason the CRM change and project management depend 
in this tear for their success. For example if the employee is 
happy that will affect customer experience (A.Payne and P.Frow 
2006). 
 

VII. SUMMARY 
         The change management effects the implementation of 
CRM system in many aspects for example: top level 
management evolution and correction, change process and 
practices, resistance management, strategy and vision sharing.  
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VIII. CONCLUSION 
         In conclusion, from the above analysis in the side of change 
management, the points that are covered in this aspect like for 
example the top level management evolution and correction, 
change process and practices, strategy and vision sharing and 
resistance management, all these points present that change 
management play significant role in successful of the system and 
show how it is important and it is hard to get the desired benefits 
and successful without the change management.  
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Abstract- The study was conducted to assess and ascertain the 
physico-chemical properties of  Mahanadi river  water from five 
different locations of (Binakhandi, 500 m upstream of 
Binakhandi, 500 m downstream of Binakhandi, PC bridge and 
Dhanupali) Sambalpur city of Odisha during the month of  
March and August, 2014. The analysis was carried out by taking 
certain important parameters like pH, dissolved oxygen (DO), 
biological oxygen demand (BOD), chemical oxygen demand 
(COD), Chloride, total dissolved oxygen (TDS), Nitrate, 
Sulphates, total hardness (TH), electrical conductivity (EC) and 
Fluoride. Analyzed parameters like  pH, DO, TH, Chloride, 
Sulphate, and TDS were found within permissible limit 
prescribed by IS 10500 except Nitrate and Fluoride content 
which exceeds at some sites. COD values were invariably higher 
than BOD indicating the presence of considerable amount of 
chemically oxidizable matter which were non-biodegradable. 
High COD values clearly indicates the status of the river water 
i.e polluted. EC also considerably recorded high particularly in 
site – 2 in summer season. These physicochemical parameters 
indicates the deterioration of water quality which is the result of 
various anthropogenic disturbances like industrialization, 
construction activities, utilization of agricultural and forest land 
for other developmental purposes. Other sources which 
contributes more or less in water quality depletion are disposal of 
untreated domestic and sewage effluents and different types of 
solid wastes directly to river. 
 
Index Terms- Anthropogenic, Non-biodegradable, Oxidizable, 
Polluted. 
 

I. INTRODUCTION 
ivers are the main inland water resources for domestic, 
industrial and irrigation purposes and often carry large 

municipal sewage, industrial waste water and seasonal run off 
from agricultural land to the coastal region. These are the main 
reasons for nutrient enrichment of river water as compared to 
other environments (Panda et al., 2006). Water recourses have 
critical importance to both natural and human development. It is 
essential for agriculture, industry and human existence. Water is 
one of the most abundant compounds of the ecosystem. The 
healthy aquatic ecosystem is depended on the physico-chemical 
and biological characteristics of water (Venkatesharaju et al., 
2010) . As of now only earth is the planet having about 70 % of 

water but due to increased human population, industrialization, 
use of  fertilizers in the agriculture and man made activity it is 
highly polluted with different harmful contaminants which can 
cause various water borne diseases.         
        Physico-chemical parameter of river water affects the 
biological characteristics and indicates the status of water 
quality. Different types of Physico-chemical parameters of water 
are pH, DO, BOD, COD, Chloride, TDS, Nitrate, Sulphates, TH, 
EC and Fluoride. These parameters are solely responsible for 
water quality. Quality of water generally refers to the component 
of water which is to be present at the optimum level for suitable 
growth of plant and animals. Aquatic organisms need a healthy 
environment to live and have adequate nutrients for their growth. 
The productivity depends on the physicochemical characteristics 
of the water body. The maximum productivity obtained when the 
physical and chemical parameters are at optimum level (Kamal , 
2007). 
        Mahanadi is the largest river in Odisha. The assessment of 
water quality analysis of river Mahanadi in Sambalpur town 
becoming utmost importance because of various reasons like 
rapid urbanization, agricultural and industrial waste, sewage 
water comprises of domestic, medical and other wastes due to 
anthropogenic activities. Open defecation is another reason 
behind the pollution of river water. According to municipal 
report, more than 50 percent of latrine drains of the town are 
directly connects to the  main drains which eventually fall on the 
river. About 40 percent population of the city defecates in open 
and about 30000 people take bath in the river bank (Jena, 2008). 
 

II. MATERIALS AND METHODS 
Study Site -: 
        Mahanadi emerges from Amarkant of Madhya Pradesh 
(MP) and runs across a number of districts of Odisha. It flows 
through a vast stage with numerous perennial and no perennial 
streams and forms a network of small and large tributes before 
joining the Bay of Bengal near Paradeep (Dash and Panda, 
2010). 
Location of Study Area -: 
        The river basin (80º30ꞌE - 86º50ꞌE and 19º20ꞌN-23º35ꞌN) 
extends over an area approximately 141,600 km², has a total 
length of  851 km and an annual run off of 50  x 109 m³ with a 
peak discharge of 44,740 m³sˉ (Dixit et al., 2013). 
                                                                                                                             

R 
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Figure : 1 (Binakhandi)                                                 Figure : 2 (500 m upstream of Binakhandi) 

            
 

Figure :3 (500 m downstream of Binakhandi)                                       Figure : 4 (P.C.Bridge) 

 
Figure : 5 (Dhanupali) 

 
Climate of Study Area 
        The climate of the Mahanadi basin lying in Odisha is a 
tropical monsoon type and having maximum precipitation in 
July, August and first half of September. During winter season 
the minimum temperature is generally varies from 4 º C to 12 º 
C. The average annual rain fall is 1572 mm, of which 70% is 
precipitated during the southwest monsoon between mid June to 
mid October (Dixit et al., 2013). 
 
Collection and Analysis of Water Samples 
        For the analysis of water, samples were collected at random 
basis from each site in plastic bottles previously rinsed with 
distilled water. Water samples were collected during summer and 

rainy season in the month of March and August of 2014 in the 
early hours of day. The samples were filled in plastic bottles of 2 
lit capacities and were kept in refrigerator. The water samples 
were analyzed for various physic-chemical parameters i.e  pH, 
DO, BOD, TH, COD, Sulphate, Nitrate, Chloride, Fluoride, TDS 
and EC. 
        pH of water sample were measured by using digital pH 
meter (Systronics 361). DO, BOD, Chloride and TH were 
measured by APHA (1992) methods. COD and Nitrate were 
expressed by EPA (1979) and APHA (2005) methods 
respectively. Sulphate, Fluoride and TDS were evaluated by UV 
visible spectrophotometer, digital fluoride meter (HI - 93729) 
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and TDS meter (Systronics 341) respectively. EC was 
determined by conductivity meter (Elico 361). 
        The results obtained were subjected to two way ANOVA 
using MS Excel 2007 data analysis tool. 

 

III. RESULT AND DISCUSSION 

 
Table – 1: Physicochemical parameters showing mean± SD in summer season 

 
 PARAMETERS                              SAMPLING SITES (MEAN ± SD) 

 
 

 SITE 1 SITE 2  SITE 3  SITE 4 SITE 5 
PH  8 ± 0 8 ± 0  8 ± 0  7 ± 0 8 ± 0 
EC(mho/cm)  276 ± 0 320 ± 0  275 ± 0  197 ± 0 205 ± 0 
DO(mg/I)  3.13 ± 0.057 4.16 ± 0.115  3.46 ± 0.057  4.36 ±0.115 3.76 ± 0.057 
BOD(mg/I)  3.56 ± 0.057 3.06 ± 0.057  3.43 ± 0.057  2.53 ± 0.057 3.4 ± 0.1 
COD(mg/I)  66.251 61.66 ±0.577  76.33 ±0.577  56 ± 1 69.33 ±0.577 
TH(mg/I)  48.33 ± 0.577 38.33 ± 0.577  46.66 ± 1.154  30.66 ± 0.577 41 ± 1 
TDS(mg/I)  253.33±1.154 178.33±1.154  208.66±0.577  102.66±1.527 194.33±0.577 
NITRATE (mg/I)  45±1 33±1  41±1  26±1 36±1 
SULPHATE (mg/I)  24±1 18±1  22±1  13±1 21±1 
FLUORIDE (mg/I)  0.24±0.01 0.18±0.01  0.22±0.01  0.14±0.01 0.21±0.01 
CHLORIDE (mg/I)  45±1 31±1.732  41±1  28±1 34±1 

 
Table – II: Physicochemical parameters showing mean± SD in monsoon season 

 
PARAMETERS                           SAMPLING SITES (MEAN ± SD) 

 
 

 SITE 1  SITE 2    SITE 3       SITE 4        SITE 5  
PH  6 ± 0  7 ± 0  7 ± 0  7 ± 0 8 ± 0  
EC (mho/cm)  169 ± 0  157 ± 0  168 ± 0  73 ± 0 123 ± 0  
DO(mg/I)  3.76 ± 0.057  4.76 ± 0.057  4.33 ± 0.057  5.53 ±0.047 4.53 ± 0.057  
BOD(mg/I)  5.13 ± 0.057  4.16 ± 0.057  5.06 ± 0.057  3.63 ± 0.057 4.63 ± 0.115  
COD(mg/I)  44±1  31.33 ±1.52  37.66 ±0.577  26.66 ± 1.15 31.66 ±0.577  
TH(mg/I)  31.66± 1.527  25.66 ± 0.577  31 ± 1  20 ± 1 29 ± 1  
TDS(mg/I)  199.66±0.577  127.33±0.577  160.33±0.577  90.66±0.577 155.66±0.577  
NITRATE (mg/I)  55±1  37±1  48±1  28±1 46±1  
SULPHATE (mg/I)  26±1  18±1  14±1  11±1 22±1  
FLUORIDE (mg/I)  0.27±0.01  0.2±0.01  0.25±0.01  0.18±0.01 0.22±0.01  
CHLORIDE (mg/I)  31±1  21±1  27.66±0.577  18.33±1.15 25±1  

 
        pH of water sample varied between 6 – 8 during summer 
and monsoon (which is lie within the tolerance limit of drinking 
water). In summer season pH recorded was 8  higher than in 
monsoon season. The high pH may due to higher algal growth 
and reduced microbial activity reported by Chetana and 
Somashekar (1997). The low pH in monsoon was 6 at site 1 may 
be due to high input of raw sewage into the river water and 
wastes effluents coming from the drains which directly join at 
this station. There was a significant difference in pH values both 
with respect to seasons as well as sites (p < 0.001) when two way 
ANOVA analyzed.  
        EC of water samples of all sites was high in summer season 
in comparison to monsoon season. In at site 2 the conductivity 

level was very high i.e 320 mg/L as compared to other locations. 
One of the reasons could be an inflow of urban waste as well as 
discharge of untreated municipal waste into the river containing 
heavy ionic concentrations (Alam et al., 2007). Two way 
ANOVA revealed that there was significant difference in 
conductivity of different samples with respect to different sites (p 
< 0.001), however the season wise variation is not significant 
         In case of DO content of water samples, it was recorded 
maximum in rainy season than summer where it ranges varies 
3.76 mg/L at site 1 to 5.53 mg/L at site 4. But the values of DO 
in both the seasons were well within the limits of drinking water 
standards of 6 mg/l (IS: 10500). Two way ANOVA results 
significant difference in DO of water samples both with respect 
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to seasons (p < 0.05) as well as with respect to sampling sites ( p 
< 0.001). 
        BOD was more in monsoon than summer. During summer 
they show fluctuations between 2.53 mg/L at site 4 to 3.56 mg/L 
at site 1. The same situation was also found in rainy season  with 
the highest value of 5.13 mg/L at site 1 and lowest at site 4 of 
3.63 mg/L. The higher value of BOD during rainy was due to 
input of organic wastes and enhanced bacterial activity. Two way 
ANOVA analysis showed significant difference in BOD of water 
samples both with respect to seasons (P < 0.001) and sites (p < 
0.05) 
        COD was recorded higher in summer than rainy. In summer 
COD were ranged from 56 mg/L at site 4 to 76.33 mg/L at site 1. 
During rainy season its value varies between 26.66 mg/L at site 4 
to 44 mg/L at site 1. High COD at site 1 have been reported to be 
associated with high organic matter content and sewage disposal 
in rivers (Mishra and Ram, 2007). Khan et al., (2003) observed 
similar trend in COD values in Huderia drain, Pakistan which 
was also polluted from industries and municipal waste. COD 
values were invariably higher than BOD indicating the presence 
of considerable quantity of chemically oxidizable matter most of 
which were non-biodegradable. High COD values clearly 
indicate that the river water is polluted. Two way ANOVA 
revealed that there was significant difference in the COD of 
water samples in both season wise (p < 0.05 ) and site wise  (p < 
0.001). 
        TH of water samples found to be higher in summer than 
monsoon. TH of water samples value ranged between 30.66 
mg/L at site 4 to 48.33 at site 1 mg/l in summer season and in 
rainy season varies between 20 mg/l at site 4 to 31.66 mg/L at 
site 1. The permissible limit for total hardness is 300 mg/l (IS 
10500). Hence all the water samples in the present study area 
were within the permissible limit. According to the results of two 
way ANOVA, there was significant difference in TH of water 
samples both with respect to seasons (p < 0.001) as well as with 
respect to sampling sites( p < 0.05). 
        Chloride content of water samples was recorded higher in 
pre-monsoon than monsoon. Its value ranges between 28 mg/L at 
site 4 to 45 mg/L at site 1 in summer season. During monsoon 
season its value ranges between 18.33 mg/L at site 4 to 31 mg/L 
at site 1. In this investigation samples of river water were within 
the permissible limit. The results of this analysis agree with  
Abdel (2005). Two way ANOVA showed significant difference 
in chloride of water samples with respect season (p < 0.001). 
However the site wise difference was not significant 
        Nitrate content recorded higher in monsoon than summer. 
Nitrate was ranged from 28 mg/L  at site 4 to 55 mg/L at site 1 in 
monsoon. While 26 mg/L  at site 4 to 45 mg/L at site 1. The 
prescribed limit for nitrate is 45 mg/L. Hence all the water 
samples contains nitrate well within the permissible limit except 
site - 1, 3 and 5 in rainy season. The comparatively high value on 
site 1 could be attributed to anthropogenic sources like run off 
water, discharges of effluents from rotten waste containing 
nitrogen species and their subsequent oxidation by 
microbiological activity under aerobic conditions. Two way 
ANOVA revealed that there was significant difference in the 
COD of water samples in both season wise and site wise (p < 
0.001). 

        TDS was maximum in summer than rainy. During summer 
its value ranged from 102.66 mg/L at site 4 to 253.33   at site 1 
and in rainy season it varies from 90.66 mg/L at site 4   to 199.66 
mg/L at site 1 and all the values are within the permissible limit 
for water i.e. 500 mg/L (IS 10500). Two way ANOVA revealed 
that there was no significant difference in TDS of water samples 
both with respect to seasons and different sampling sites. 
        Sulphate contents of all samples in rainy season were 
recorded higher than in summer. During summer its value ranged 
from 13 mg/L at site 4 to 24 mg/L at site 1.In rainy season it 
varies between 11 mg/L at site 4 to 26 mg/L at site 1 and all 
values are under the permissible limit i.e 150 mg/L as guided by 
IS 10500. Girija et al., (2007) also reported higher values of 
sulphate during rainy season. The two way ANOVA revealed 
that there was no significant difference in sulphate content of 
water samples both with respect to seasons and different 
sampling sites. 
        Fluoride levels of water in monsoon season was higher than 
summer. During summer its value ranged from 0.14 mg/L at site 
4 to 0.24 mg /L at site 1. In rainy season it varies from 0.18 mg/L 
at site 4 to 0.27 mg/L at site 1.The permissible level of fluoride 
in portable water is 1.5 mg/L as recommended by IS: 10500. 
Two way ANOVA revealed that there was significant difference 
in fluoride concentration with respect to seasons (p < 0.001) 
while the site wise difference was not significant. 
 

IV. CONCLUSION 
        From the assessment of physico-chemical study it could be 
clearly concluded that the status and quality of Mahanadi River 
water in Sambalpur city be an eye opener which is very much 
prone towards alarmic condition for Sambalpur city and its 
population. Threatened rising of organic and inorganic waste 
levels which a consequence of human activity is definitely going 
to hammer on water quality and its ecosystem directly or 
indirectly. These anthropogenic consequences obviously hamper 
the aesthetic properties of aquatic systems and impose potential 
health hazards not only aquatic organisms but also other 
terrestrial life forms including human beings. So to sustain the 
river quality healthy, we should must concern about the waste 
and its disposal system. Particularly the diversion of  local drains 
which carry effluents from various sources from the city area and 
their treatment  has to be made. 
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Abstract- A Descriptive study was done among 120 adolescence 
to explore Gender differences in family sex communication 
Quotient at salawas Village, Rajasthan,India. Participants were 
selected from village at bus stops, shops, and  roads by 
Convenience sampling technique. Level of sex orientation was 
assessed by Family Sex Communication Quotient (FSCQ) scale. 
The study findings revealed that adolescence girls perceived that 
they can openly share and discuss about sex in family also they 
can learn more about sex in family compared to adolescence 
boys, but in contradictory Adolescence boys perceived that 
family plays an important role in sexual learning compared to 
adolescence girls. The study findings suggested that (1) 
Encourage the parents to educate their own children on sex and 
sexuality (2) Formulate the common platform to discuss about 
sex in family.(3)Spill about the myths and fallacies about sex, 
and provide adequate information on sex.(4)Empower our 
children to abstain from sex(5)Provide a conducive environment 
for sharing and discussing about sex in family.(6)Provide 
positive value on sex among adolescence.(7)Parents are to be 
encouraged to allow conversation on sex with children in family.  
 
Index Terms- Gender,FSCQ,Adolscence 
 

I. INTRODUCTION 
exuality is part of every person’s life, no matter what the age. 
As child grows and develops, they may giggle with friends 

about "private parts," share "dirty" jokes, and scan through 
dictionaries looking up taboo words. Their curiosity is natural, 
and children of all ages have questions. When they were ready to 
ask, as a parent they should be ready to answer. The best place 
for a child to learn about sexuality is at home from those who 
care most about him. Anyone can teach the basic facts about 
reproduction in an hour or two (or they can be read in any of 
several reference books), but parents are in the best position to 
put this information in the proper context and give it the right 
perspective over a period of years. 
 

II. OBJECTIVES 
      The study explored the gender differences in family sex 
communication Quotient among adolescence and also estimated 
an association of family sex communication Quotient with their 
selected demographic variables. 
 

III. MATERILAS AND METHOD 
      A descriptive study was done in Salawas Village Rajasthan to 
explore the gender differences in family sex communication 
Quotient among adolescence  
 

IV. SAMPLE 
      The 120 Adolescences were selected by convenience 
sampling technique. 
 
Inclusion Criteria 

1. Adolescence aged 13-18 years living with parents. 
2. Adolescence resided in Salawas village since last 

5years. 
3. Adolescence willing to participate. 
4. Adolescence available during the time of Data 

collection. 
Exclusion Criteria 

1. Migrated adolescence from other countries. 
2. Mentally challenged adolescence. 
3. Homeless adolescences. 

V. INSTRUMENT 
 The instrument used had 2sections. 
Section 1 :  Baseline Data. 
Section 2 :  Family Sex Communication Quotient. The 
instrument consists of 18 Likert-like items anchored from 
“strongly agree” to “strongly disagree.” 
 

VI. DATA COLLECTION PROCEDURE 
      The data was collected from 15 january 2016 to 20th january 
2016 under the guidance of Dr. Clay Warren Chauncey M. 
Depew Professor of Communication and Professor of 
Organizational Sciences, The George Washington 
University,washigton,USA also a formal permission was 
obtained from sarpanch , to do a study at Salawas 
Village,Rajasthan.Brief introduction about self and study has 
given and Informed consent had obtained from the adolescence 
for assurance of participation & continuation in this study in their 
residential areas. Confidentiality of their response was 
maintained. Participants were selected from village at bus stops, 
shops, and junction of roads by Convenience sampling technique. 
Level of sex orientation was assessed by Family Sex 

S 
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Communication Quotient (FSCQ) scale.The adolescences were 
informed about statements represent personal feelings about 
family discussions of sex, and instructed to circle one of the five 
response categories that best describes their opinion: 

SA=Strongly Agree, A=Agree,N=Neutral(or Don’t Know), 
D=Disagree, SD=Strongly Disagre also made assured to  answer 
these questions regardless of whether they have ever talked about 
sex with their parents. Instrument took 10 Minutes to complete. 

 

VII. RESULTS 
SECTION-A: DESCRIPTION OF LEVEL OF FAMILY SEX COMMUNICATION  
 

Table 1: Level of family sex communication among adolescences. 
N-120 

S.no Level of family sex communication 
Quotient 

Girls n-60 Boys n-60 

No % No % 

2 Low 1 1.6 0 0 

3 Medium 58 96.6 60 100 

4 High 1 1.6 0 0 

 
      In Adolescence girls most of them are in medium 58(96.6%) level of family sex communication, only one girl got high and low 
level of FSCQ.In Adolescence Boys most of them are in medium 60(100%) level of family sex communication, none of them got high 
and low level of FSCQ. 
 
SECTION: B PERCEPTION OF COMFORT IN FAMILY SEX COMMUNICATION  
 

Table: 2 perception of comfort in family sex communication Quotient (FSCQ) 
N-120 

S.no Level of comfort  Girls n-60 Boys n-60 

1 Mean  19.8 17.55 

2 Median  20 19 

3 Mode  19&22 19&15 

4 Standard Deviation 4.24 3.21 

5 Co variance  17.99 10.28 

 
      Table 2 shows that in Adolescence girls were got mean score of 19.8 with Standard Deviation of 4.24 where as boys got mean 
score of 17.555 with Standard Deviation of 3.21 in comfort to discuss on sex with Family. 
 
SECTION-C:  PERCEIVED OF INFORMATION RECEIVED IN FAMILY SEX COMMUNICATION  
 

Table: 3 perception of information received in family sex communication 
N=120 

 

S.no Level of information Girls n-60 Boys n-60 

1 Mean  18.33 16.93 
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2 Median  16 17.5 

3 Mode  22 17 

4 Standard Deviation 4.24 3.09 

5 Co variance  17.98 9.55 

 
      Table 3shows that in Adolescence girls were got mean score of 18.33 with Standard Deviation of 4.24 where as boys got mean 
score of 16.93 with Standard Deviation of 3.09 in perception of information received on sex with Family. 
 
 
SECTION-D :  PERCEPTION OF VALUE OF FAMILY IN FAMILY SEX  
COMMUNICATION  
 

Table: 4 perception of value of family in family sex communication 
N=120 

 

S.no value of family  in family sex 
communication Quotient 

 
Girls n-60 
 

Boys n-60 

1 Mean  18.7 19.28 

2 Median  18.5 21 

3 Mode  18 17 

4 Standard Deviation 2.66 2.99 

5 Co variance  7.06 8.95 

 
      Table 5 shows that in Adolescence girls were got mean score of 18.7 with Standard Deviation of 2.66 where as boys got mean 
score of 19.28with Standard Deviation of 2.99 in perception of value of family to discuss on sex. 
 
SECTION: E      ASSOCIATION OF FAMILY SEX COMMUNICATION  
 

TABLE: 5-1 Association of family sex communication with their Selected Demographic Variables among Girls. 
n-60 

 

SNo Demographic data Family sex communication Chi square 
value Low Medium High 

1 Age in years    NS 
At .05 level 14-17yrs 1 58 1 

18-21 yrs 0 0 0 
22-25 yrs 0 0 0 

2 Educational qualification     
NS 
At .05 level 

Illiterate 0 0 0 
Primary & upper primary class 0 0 0 
High school 0 0 0 
Secondary school 1 58 1 

Graduates 0 0 0 
3 Mothers Educational qualification 0 0 0 1.034 

P(0.99802) 
NS 

Illiterate 1 38 1 
Primary & upper primary class 0 15 0 
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High school 0 2 0 At .05 level 
Secondary school 0 1 0 
Graduate 0 2 0 

4 Fathers Educational qualification    7.92 
P(0.440832) 
NS 
At .05 level 

Illiterate 0 5 0 
Primary & upper primary class 1 18 0 
High class 0 21 0 
Secondary school 0 6 0 
Graduates 0 8 1 

5 Type of family     
NS 
At .05 level 

Nuclear family 1 57 1 
Joint family 0 1 0 

 
      The computed x2 value indicated that there was no statistical significant association of sex communication with any of their 
demographic variables at P < 0.5 in Girls. 
 

TABLE:5 -2 Association of family sex communication with their Selected Demographic Variables among Boys 
 

SNo Demographic data Family sex communication  
Low Medium High 

1 Age in years    
NS 
At .05 level 

14-17yrs 0 60 0 
18-21 yrs 0 0 0 
22-25 yrs 0 0 0 

2 Educational qualification 0 0 0 

 
NS 
At .05 level 

Illiterate 0 0 0 
Primary & upper primary class 0 0 0 
High school 0 0 0 
Secondary school 0 60 0 
Graduates 0 0 0 

3 Mothers Educational qualification    

NS 
At .05 level 

Illiterate 0 43 0 
Primary & upper primary class 0 11 0 
High school 0 3 0 
Secondary school 0 3 0 
Graduates 0 0 0 

4 Fathers Educational qualification    

NS 
At .05 level 

Illiterate 0 11 0 
Primary & upper primary class 0 27 0 
High class 0 11 0 
Secondary school 0 10 0 
Graduates 0 1 0 

5 Type of family    NS 
At .05 level Nuclear family 0 54 0 

Joint family 0 6 0 
 
      The computed x2 value indicated that there was no statistical significant association of sex communication with any of their 
demographic variables at P < 0.5 in Boys. 
 

VIII. DISCUSSION 
      This chapter discusses the findings of the study derived from 
the statistical analysis and its pertinence to the objectives set for 
the study and related literature of the study. The study was 
conducted to In order to estimate gender differences in family 

sex communication among Adolescences. Convenient sampling 
technique was used to select the 60 girls & 60 boys. Data was 
collected through structured self reported family sex 
communication Quotient questionnaire. The findings of the study 
have been discussed with the reference to the objectives. The 
findings of the study based on the objectives were  
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1. Gender differences in level of orientation on sex among 
Adolescence.   
      The mean score of FSCQ in adolescence girls are 56.83 with 
the standard deviation of 7.60 also a median score of 55.5, most 
of girls got medium level of orientation on sex 58(96.6 6%)  only 
one girl got low level 1 (1.66%). The mean score of FSCQ in 
adolescence boys are 53.77 with the standard deviation of 5.58 
also a median score of 56, all boys got medium level of 
orientation on sex 60(100%)  none of them are low and high 
level of orientation. The result shows that adolescence girls got 
high level of score compared to adolescence boys. 
 
2. Gender differences in perception of openness to share with 
family on sex among adolescence with family 
      The mean score perception of openness to share with family 
on sex in adolescence girls are 19.8 with the standard deviation 
of 4.24 also a median score of 20. 
      The mean score in adolescence boys are 17.55 with the 
standard deviation of 3.21also a median score of 19, the result 
shows that adolescence girls perceived that they can openly share 
about sex in family compared to adolescence boys. 
 
 3. Gender differences in perception of amount of 
information learned and shared among adolescence with 
family  
      The mean score of perception of amount of information 
learned and shared in adolescence girls are 18.33 with the 
standard deviation of 4.24 also a median score of 16. 
       The mean score in adolescence boys are 16.93 with the 
standard deviation of 3.09 also a median score of 17.5, The result 
shows that adolescence girls perceived that they can learn more 
about sex in family compared to adolescence boys. 
 
4. Gender differences in perception of importance of the 
family role in sexual learning among adolescence  
      The mean score of perception of importance of the family 
role in sexual learning in adolescence girls are 18.7 with the 
standard deviation of 2.66 also a median score of 18.5. 
       The mean score in adolescence boys are 19.28 with the 
standard deviation of 2.99 also a median score of 21, the result 
shows that boys perceived that family plays an important role in 
sexual learning compared to adolescence girls. 
 
5. Is education level of mothers has influence FSCQ among 
Adolescence 
      The computed x2 value indicated that there was no statistical 
significant association of education level of mothers (1.034) and 
FSCQ at P < 0.5 in adolescence Girls. 
      The computed x2 value indicated that there was no statistical 
significant association of education level of mothers (0) and 
FSCQ at P < 0.5 in adolescence Boys. 
6. Is education level of fathers has influence FSCQ among 
Adolescence 
      The computed x2 value indicated that there was no statistical 
significant association of education level of fathers (7.92) and 
FSCQ at P < 0.5 in adolescence Girls.The computed x2 value 
indicated that there was no statistical significant association of 
education level of fathers (0) and FSCQ at P < 0.5 in adolescence 
Boys. 

IX. CONCLUSION 
1. The study findings revealed that adolescence girls perceived 

that they can openly share and discuss about sex in family 
compared to adolescence boys. 

 
2. The adolescence girls perceived that they can learn more 

about sex in family compared to adolescence boys. 
3. The Adolescence boys perceived that family plays an 

important role in sexual learning compared to adolescence 
girls. 

4. Education level of their parents does nt play any role in 
family sex communication in both Gender. 
 

X. RECOMMENDATIONS 
1. Encourage the parents to educate their own children on sex 

and sexuality 
2. Formulate the common platform to discuss about sex in 

family. 
3. Spill about the myths and fallacies about sex, and provide 

adequate information on sex. 
4. Empower our children to abstain from sex 
5. Provide a conducive environment to children for sharing and 

discussing about sex Provide positive value on sex among 
adolescence. 

6. Parents are to be encouraged to allow conversation on sex 
with children in family. 
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Abstract- Opinion mining is a process for tracking the mood of 
the people about any particular topic by review. Sentiment 
analysis tries to determine the sentiment of a writer about some 
aspect and also the overall contextual polarity of a document. 
This paper presents the sentiment analysis in collaboration with 
opinion extraction, summarization, and tracking the records of 
teachers. This paper modifies the existing algorithm in order to 
obtain the collaborated opinion result. The aim of this paper is to 
analyze the students’ text comments using lexicon based 
sentiment analysis to predict teacher performance. A database of 
sentiment words is created as a lexical source to get the polarity 
of words. In this study, students give their comments on their 
teacher. Finally, the result of opinion about the teachers are 
represented as very high, high, moderate, low and very low by 
evaluating the feelings expressed by students. 
 
 
Index Terms- Collaborated Opinion, Opinion Mining, Sentiment 
Analysis, Students’ Comment,  
 

I. INTRODUCTION 
pinion mining also called sentiment analysis is a process of 
finding users opinion about particular topic or a product or 

problem. A topic can be a news, event, product, movie, reviews, 
location hotel etc [8]. 
 In general, opinion may be the result of a people’s personal 
feelings, beliefs, sentiments and desires etc. For this reason, 
opinion mining becomes popular research topic. Analyzing 
students’ comments using sentiment analysis techniques can 
identify the students’ positive or negative feelings. Students’ 
feedback is important because it can help the lecturers to 
understand the students learning behavior. Sometimes students 
do not understand what the lecturer is trying to explain, thus by 
providing feedbacks, students can indicate this to the lecturer. 
 The sentiment analysis task may be done at different levels; 
document-level, sentence-level and aspect or feature level. In 
Document level the whole document is classified either into 
positive or negative class. Sentence level sentiment classification 
classifies sentence into positive, negative or neutral class. Aspect 
or Feature level sentiment classification concerns with 
identifying and extracting product feature from the source data 
[3]. This system uses sentiment analysis in sentence by sentence 
to determine teaching performance by applying the students’ 
comments in university of computer studies, Mandalay, 
Myanmar. Finally the collaborated opinion about the teacher is 
represented as very high, high, moderate, low and very low. 

II. RELATED WORKS 
In recent years, there has been a huge burst of research activity in 
the areas of sentiment analysis and opinion mining. Hu’s and 
Dave’s [9] research focused on extracting opinion from 
remarks. Hu’s research was a product feature based research. It 
aimed at extracting product features and gave product based 
summary. 
Various tools are also available now for opinion extraction, 
sentiment analysis and opinion summarization. There have been 
researches regarding development for better algorithms for such 
tools. Many algorithms have been proposed in order to 
understand and implement opinion mining and sentiment 
analysis. Researchers have developed models for identifying the 
polarity of words, sentences and whole document [8]. 
Ku, Liang and Chen [8] proposed algorithm for opinion 
extraction, opinion summarization and tracking the opinion 
which may be used for multiple languages. The opinion 
extraction algorithm takes value of opinion holder into 
consideration whereas in this paper the value of opinion holder is 
taken to be one. 
R. McDonald [11] proposed document level analysis which has 
benefit of finer level of classification. He used a structural 
model with different parameters for document level analysis. He 
used Viterbi’s algorithm for solving the models with different 
parameters or arguments. 
Deepali Virmani, Vikrant Malhotra, Ridhi Tyagi [4] proposed 
sentiment analysis algorithm for calculating collaborated opinion 
value. They used bottom_up approach to identify opinions 
present. They used sentiment word database for analysis of 
opinion. For such analysis, most of the paper used thesaurus and 
word net. 
LI Caiqiang and Ma Junming [7] proposed online education 
teacher evaluation model based on opinion mining. This model 
gets an overall evaluation of each teacher. They didn’t indicate 
the words polarity strength in their work. 
Sagum et al. [1] proposed an application of language modeling 
for faculty comment evaluation. They applied sentiment analysis 
to determine the rating of positivity or negativity of the 
comments given by the computer science students in a Faculty 
Evaluation Form. To get the polarity of words, SentiWordNet 
was utilized as a lexical source. To identify the polarity, the 
authors constructed the language model in which the probability 
of positivity, negativity or neutral occurrence is stored based on 
data that was fed beforehand. The objective of this paper is to 
evaluate the level of teaching performance from student 
comments by using lexicon based approach. 

O 
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III. METHODS IN SENTIMENT ANALYSIS 
There are two main approaches for sentiment analysis: machine 
learning based and lexicon based. Machine learning based 
approach uses classification technique to classify text. Lexicon 
based method uses sentiment dictionary with opinion words and 
match them with data to determine polarity. They assigns 
sentiment scores to the opinion words describing how Positive, 
Negative and Objective the words contained in the dictionary are. 

A.   Lexicon Approach 
Opinion words are divided in many categories. Positive opinion 
words are used to express some necessary things, and negative 
opinion words are used to describe unnecessary things. Opinion 
phrases and idioms are also there which together are called 
opinion lexicon. 

B. Dictionary Based Approach 
A small set of opinion words is manually collected.  Then, this 
set is grown by finding their synonyms and antonyms in the 
WordNet [6] and thesaurus. After the system has found new 
words these words are added to the seed list and the next process 
starts. This process stops when no new words are found. To 
remove or correct the errors manual inspection process will be 
done. 

C. Polarity word Dictionary Construction 
In our dictionary the synonym is considered as a positive word 
and antonym is considered as a negative word. There are 165 
positive words and 104 negative words in our lexicon. In our 
work, the score of opinion words are defined by an expert. 
The sentiment score ranges from zero to six.   
Same word in different domains can have different meanings. In 
our lexicon ‘fast’ is negative opinion and its opinion score is 3. 
For example ‘I feel IPAD2 is fast running speed and higher 
screen resolution’. In this sentence ‘fast’ is the positive opinion 
in phone review domain but negative opinion in student review 
domain. For example ‘I understand her teaching but speed of 
presentation is very fast for other students’. In this sentence ‘fast’ 
is negative opinion and ‘very’ depicts a stronger emotion. The 
opinion score of ‘very fast’ is 2. The Dictionary contains the 
strength of the polarity of every word. 
Negation words (e.g. no, not, neither, nor) are very important in 
identifying the sentiments, as their presence can reverse the 
polarity of the sentence. For example ‘teaching performance is 
not good’. Although the word ‘good’ depicts a positive sentiment 
the negation ‘not’ reverses its polarity. In the proposed approach, 
whenever a negation word is encountered in a comment, the 
opinion score is increased or decreased by a certain amount. 
Blind negation words (e.g. needed, required) are also very 
important in identifying the sentiments. For example ‘Her 
teaching method needed to be better’, ‘better’ depicts a positive 
sentiment but the presence of the blind negation word ‘needed’ 
suggests that this sentence is actually depicting negative 

sentiment. In the proposed approach whenever a blind negation 
word occurs in a sentence its polarity is immediately labeled as 
negative and assigned the opinion score to 3. 

D. Proposed Algorithm 
This paper modifies the existing algorithm for identifying the 
polarity of comments. In the existing work polarity of comments 
word by word in a sentence was not considered. This algorithm 
analyses the comments word by word. The algorithm is applied 
on every comment to identify the   polarity of   each   comment.  
The algorithm generates a numeric value for the opinion. If the 
opinion value are high the opinion are considered positive. 
Lower opinion value represents negative remarks. Sentiment 
words are identified and a combined value is given to each 
sentence. A database is maintained to identify the sentiment 
words. The database along with the sentiment word saves an 
associated value for the opinion word. The value assigned to 
each sentiment word is based on how much strong or weak 
sentiment is being used. If a sentiment word emotes strongly 
positive opinion higher is its value in the database. A sentiment 
word that represents strong negative opinion lower is its value in 
the database. When a sentence is analyzed, for each sentiment 
word found in the sentence, its opinion value is fetched from the 
database. Then the collaborated opinion value of that sentence is 
estimated. If there is negation in a sentence the value of opinion 
score is decreased/ increased by a certain amount. If there is 
blind negation word in a sentence, the value of opinion 
score is immediately determined as negative opinion. The 
following is the algorithm that is being used. 
Input: students’ comments 
Output: collaborated opinion scores 
Begin 
1. For each comment 
2. Split sentence 
3. For each word in sentence 
4. If word is blind negation Then 
5. Give negative sentiment value from the Database (i.e. =3) 
6. Else If word is positive sentiment Then 
7. Give positive sentiment value from the Database (i.e. >=4)  
8. Else If word is negative sentiment Then 
9. Give negative sentiment value from the Database (i.e. <=3) 
10. Else If word is negation Then 
11. Give reverse sentiment value (i.e. increase or decrease by a 

certain amount)  
12. End If 
13. End For 
14. Calculate average opinion scores for each comment 
15. End For 
16. Calculate average collaborated opinion scores for all 

comments 
17. If average collaborated opinion scores is less than 2 Then 
18. Give opinion result is “Very Low” 
19. Else If average collaborated opinion scores is greater than or 

equal 2  And less than 3Then 
20. Give opinion result is “Low” 
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21. Else If average collaborated opinion scores is greater than or 
equal 3  And less than 4 Then 

22. Give opinion result is “Moderate” 
23. Else If average collaborated opinion scores is greater than or 

equal 4  And less than 5 Then 
24. Give opinion result is “High” 
25. Else If average collaborated opinion scores is greater than or 

equal 5Then 
26. Give opinion result is “Very High” 
27. End If 
28. Show the opinion result 
End 

IV. SYSTEM ARCHITECTURE 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

Figure 1.  System Architecture 
 

Firstly, we need to input the student’s comment to our system. 
Then preprocessing step is done. This step splits the sentences 
from one comment. Then this system compares each word in this 

sentence may be blind negation word or opinion word or 
negation word by using sentiment word value database. The 
presence of the blind negation word indicates negative sentiment. 
If a negation word is found in sentence, the opinion score is 
increased or decreased by a certain amount. And then assign the 
polarity scores to each word. After that this system calculates the 
average opinion scores for each comment for one teacher. If 
there is next comment to input, the above steps are done 
repeatedly. If there is no new comment to enter, this system 
calculates the average polarity of all comments. Finally, this 
system displays the collaborated opinion result about same 
teacher. 

V. EXPECTED RESULT 

 
Figure 2.  Input Comment Form 

 
Initially, we gathered comments from the Faculty Evaluation 
Survey for university of computer studies, Mandalay in 
Myanmar. There are 1120 students’ feedbacks of 30 teachers 
from this university. 
The polarity scores of words in each sentence were summed up, 
and divided by the total number of subjective words. Then, it was 
classified as very low, low, moderate, high or very high. Then, 
the polarities of all comments are averaged. After averaging, the 
collaborated opinion about the teacher is displayed. 
In this section, three comments are tested for sample calculation 
based on same teacher as shown in Figure 2.  
Comment 1: She is very knowledgeable. Her discussions are very 
interesting and easily understand. 
Comment 2: She is very helpful during writing process of papers. 
But her teaching speed is fast.  
Comment 3: Her explanations are clear. Her class notes and 
outlines are very helpful. She gives enjoyable discussion. 
The opinion words of comment 1 are very knowledgeable, very 
interesting and easily understand. The average of all opinion 
scores in this comment is 5. So opinion of first student about the 
teacher is very high. 
The opinion words of comment 2 are very helpful, fast. The 
average of all opinion scores in this comment is 4. So opinion of 
second student about the teacher is high. 
The opinion words of comment 3 are clear, very helpful, and 
enjoyable. The average of all opinion scores in this comment is 
4.333333. So opinion of third student about the teacher is high. 
The average polarity score for all comments is 4.444444. So, the 
result of collaborated opinion about the teacher is high. The 
collaborated opinion scores of five teachers are displayed in 
figure 3. 

Check opinion 
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No 

Yes 
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Figure 3.  Collaborated opinion results 

 
VI. CONCLUSION AND FUTURE WORKS 

 
Sentiment analysis is now a very useful task across a wide 

variety of domains. This system used sentiment analysis 
algorithm to evaluate the performance of teacher from students’ 
comment. A database of English opinion words is constructed for 
student-teacher domain to identify the polarity of words and their 
scores.  Every opinion word in the database has been given a 
value. This system calculates the average polarity of all 
comments which represents their sentiment degrees. Finally this 
study shows the opinion result of teacher that is represented as 
very high, high, moderate, low and very low by using bar chart. 

Future research may need to consider the analysis of a large 
scale dataset using aspect based sentiment analysis and a 
database of Myanmar opinion words will be constructed for such 
domain of sentiment analysis. 
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Abstract -The National Hospital of Sri Lanka is a major 

healthcare service provider in the country. The hospital has been 

expanded with many healthcare facilities. The out-patient 

department (OPD) is the main division of the hospital which 

provides their service to over two thousand patients daily. 

Queuing is a major challenge for healthcare services all over the 

world, particularly in the developing countries. This study 

investigates the application of queuing theory to reduce the 

patients’ waiting time at the OPD of the National Hospital of Sri 

Lanka. In this study, consultation and pharmacy at the OPD were 

only considered. The secondary data were collected under the 

patients’ arrivals and doctors’ roster. The primary data were 

collected through direct observations during seven weekdays. 

Data were analyzed and used to model channels for each section 

of the OPD. 

 

Index Term - OPD, patient, Queuing theory, service rate, waiting 

time. 

I. INTRODUCTION 

he National Hospital was established in 1861, with bed 

strength of only hundred, and now it is a premier teaching 

hospital, with tertiary care facilities in the country. This has 

expanded into a hospital with seventy five wards of bed strength 

over three thousand, thirty five operation theaters, twelve 

intensive care units, providing a wide spectrum of services to the 

country. The main services are Accident service. Anesthesia and 

Intensive care, Burns unit, Out patients department (OPD), 

Vascular surgery Urology, and Cardiology. OPD of the National 

Hospital is the main service area among all the services. It serves 

large number of patients every day. This department has been 

developed over the past years. There are eight medical units with 

seven hundred and fifty beds and a medical intensive care unit 

with eight beds. There is a health promotion unit which also 

provides dialysis and endoscopy services and an operating 

theatre. Undergraduate and post graduate trainings are also 

provided.  

 

The main consultation room of the OPD is room number fifteen. 

There are three registration counters and seventeen doctors’ 

tables and three pharmacy counters. A large number of patients’ 

traffic can be seen daily in the waiting area with wooden benches 

in front of the room 15. The OPD opens 24 hours on weekdays 

and from 6 a.m. to 12 noon on holidays and weekends. A large 

crowd can be seen from early in the morning to the noon. The 

OPD staff is very busy during this period with handling long 

waiting queues. Therefore, this study mainly focused on the 

patients who need the service of the consultation room. 

Furthermore, the patients waiting in pharmacy are also 

considered. 

 

The consultation area consists of doctors’ tables, patients’ 

checking area, an attendants’ changing room and a store room. 

The space available for pharmacy area is also small. Though 

there are three counters, they generally open two counters. The 

arrangements of the counters and the number of doctors at the 

OPD have no specific reason to be organized in this manner. The 

OPD is more crowded during 8 a.m.-12 noon and the rush is 

more critical around the consultation room comparatively to the 

pharmacy. Hence the decision was taken to focus more on the 

patients in the consultation than pharmacy. 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1:  The flow chart of OPD 

 

II. MATERIALS AND METHODS 

 

Queuing theory is a mathematical approach that deals with one of 

the most unpleasant experiences of life, is waiting. Queuing has 

increasingly become a common management tool for decision 
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making. This vital tool is unfortunately minimally used in most 

healthcare systems [1]. A queuing system can be described by 

arrival pattern of patients, the service system, the “queue 

discipline”, and patients’ behavior [2].  

Arrival characteristics 

The arrivals of patients for a service system have three major 

characteristics: Size of the arrival population, Behavior of 

arrivals, and Pattern of arrivals. 

Size of the arrival population:  

There are about two thousand patients arrive daily for normal 

consultation of the OPD. Although there is a limited waiting 

room, the population size is not limited. When the number of 

patients or arrivals on hand at any given moment is just a small 

portion of all potential arrivals, the arrival population is 

considered unlimited, or infinite. The service of the OPD is 

provided until the last patient who arrives to the hospital. Most 

queuing models assume that an infinite arrival population. 

Pattern of Arrivals at the System: 

 

In general, patients arrive at a service facility either according to 

some known schedule (for example, one patient every ten 

minutes) or else they arrive randomly. According to this study 

the arrivals are random (Arrivals are considered random when 

they are independent of one another and their occurrence cannot 

be predicted exactly). The number of arrivals per unit time can be 

estimated by a probability distribution known as the Poisson 

distribution [3]. 

 

Service Characteristics 

 

Two basic properties are important on providing service to the 

patients, namely, design of the service system and the 

distribution of service times 

 

Service systems are usually classified in terms of their number of 

channels (number of servers) and number of phases (number of 

service stops). They are single-channel queuing system, multi-

channel queuing system, single-phase system, and multi-

phase system. The current queuing situation at the OPD can be 

identified as a multi-channel queuing system because system is 

with one waiting line but with several servers. The distribution of 

service time is assumed to be an exponential distribution.  

 

Queue Discipline 

 

This refers to the rule by which patients in the line are to receive 

the service. While in line, patients may be chosen for service by 

allocation to the channels in an ordered first-come-first-served 

(FCFS) manner or at random. Patients may be chosen for the 

service on a last-come-first-served (LCFS) basis. But most 

queuing systems use FCFS. The queue discipline of this study is 

assumed as FCFS although there are some priorities in the 

system. 

Patients’ Behavior 
 

Patients’ behavior can vary. Arriving patient may balk (not join 

the queue) because of the length of the existing queue, or simply 

because they do not want to wait at all, and eventually lost of 

getting service. 

 

Sometimes they lost because they have no opportunity to wait. 

Several patients may be to collusion whereby only one person 

waits in line while the rest are then free to attend to other things. 

Some may even arrange to take turns of waiting and some may 

jockey from one line to another or may lose patience and leave 

the line [4]. The above mentioned all behaviors of patients can 

be seen at OPD in smaller percentages. 

 

Types of Queuing System 
 

There are four major types of queuing system, namely, single-

server single-phase system, single-server multi-phases 

system, multi-servers single-phase system, and multi-servers 

multi-phases system. 

 

Multi-servers, single-phase queuing system characterized by a 

situation whereby there is a more than one service facility 

providing identical service but drawn on a single waiting line. 

This is the type of queuing system practiced at the OPD of 

hospitals. Moreover, consultation and pharmacy are considered 

as separate phases. A single waiting line and several servers can 

be seen in each section. Since the population is unlimited, the 

queue is infinite, and the queuing system is multi-channel, which 

is called M/M/C model. Some assumptions were made in this 

study such as patients awaiting service form one single line and 

then proceed to the first available server, arrivals follow a 

Poisson distribution and service times are exponentially 

distributed, service discipline is ‘FCFS’, and all servers are 

performed at the same rate.  

 

The following queuing parameters and formulas were used 

for calculation. Average arrival rate λ, average service rate at 

each channel μ, the number of channels c, server utilization 

𝑎 =
𝜆

𝜇
  (one server), server utilization 𝜌 =

𝜆

𝜇𝑐
 (multi-server), the 

probability of zero patients in the system 𝑃0 = (∑ (
𝑎𝑘

𝑘!
 ) +𝑘=𝑐

𝑘=0

(
𝑎𝑐

𝑐!
) (

1

1−𝜌
) )

−1

 , the average number of patients waiting for 

service 𝐿𝑞 = 𝑃0 (
𝑎𝑐

𝑐!
)

𝜌

(1−𝜌)2 , the waiting time in the queue 

𝑊𝑞 =
𝐿𝑞

𝜆
, the average service time 𝑊𝑠 =

1

𝜇
, the total waiting time 

𝑊 = 𝑊𝑠 + 𝑊𝑞 , and  the average number of patients in the system 

𝐿 = 𝑊𝜆. 

 

The current queuing system in the National Hospital is mostly 

inefficient (ρ > 1). The following table shows inefficient 

situation in the hospital in selected time periods in only 4 days.  
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Table 1: The current server utilization for the consultation

 

 

 

 

 

 

 

 

 

 

 

 

Thus the number of channels for the service is not sufficient 

enough with the current arrival rates. Most of the hours in four 

days show the inefficient situations with the current number of 

channels for the service. Therefore, the existing system has to be 

modified to make it more efficient. For that purpose, the data 

were collected as follows.  

The secondary data were collected of the period from January to 

March in 2014 during 6 a.m. to 20 p.m. for the consultation. The 

arrivals of patients for the consultation in each hour of the day 

were taken to calculate average arrivals for entire weekdays. 

Since the service of the OPD is only provided until 12 noon on 

weekends and holidays, the calculations of those days were done 

separately from weekdays. Since the majority of the population 

of the country is Buddhists, religious holiday of them was 

considered separately from other holiday. 

 

 

 

 

 

 

 

 

  

 

 

Figure 2: Average arrivals of patients for the consultation on weekdays 
 

 

 

 

 

 

 

Day Hour 
Average No 

of channels 

Arrival 

rate λ/min 

Service rate 

μ/min 
ρ = λ/μc 

1 

8-9 a.m. 4 5.5500 0.5648 2.4566>1 

9-10 a.m. 4 4.7000 0.5648 2.0804>1 

10-11 a.m. 4 3.5500 0.5648 1.5714>1 

11-12 a.m. 3 2.2167 0.5648 1.3083>1 

2 

8-9 a.m. 2 4.3833 0.5648 3.8804>1 

9-10 a.m. 4 4.8000 0.5648 2.1246>1 

10-11 a.m. 9 3.2500 0.5648 0.6394<1 

11-12 a.m. 11 2.8333 0.5648 0.4560<1 

3 

8-9 a.m. 5 3.4667 0.5648 1.2276>1 

9-10 a.m. 7 3.1833 0.5648 0.8052<1 

10-11 a.m. 8 3.8833 0.5648 0.8594<1 

11-12 a.m. 8 2.3167 0.5648 0.5127<1 

4 

8-9 a.m. 6 3.7000 0.5648 1.0918>1 

9-10 a.m. 9 5.7000 0.5648 1.1213>1 

10-11 a.m. 8 5.4000 0.5648 1.1951>1 

11-12 a.m. 4 3.3667 0.5648 1.4902>1 
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Table 2: Arrival rates (patients/ minute) for the consultation on 

weekdays 

 

According to the arrivals of patient shown in the figure 2, the 

arrivals are skewed towards the left; it shows that the arrivals 

fallow Poisson distribution. The table 2 shows the average arrival 

rates hourly on five week days for consultation. The minimum 

and maximum number of arrivals can be seen around 19-20 p.m. 

and 9-10 a.m. respectively. When the arrivals on weekends and 

holidays for the consultation were considered, the following 

situations could be found. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3: Arrival rates (patients/ minute) for the consultation on 

weekends and holidays 

 

Hour Sat Sun 
Religious 

holiday 
Holiday 

6-7a.m. 1.95 0.66 0.47 0.79 

7-8a.m. 1.42 0.69 0.33 0.62 

8-9a.m. 3.16 1.41 0.83 1.45 

9-10a.m. 4.37 2.07 1.30 1.50 

10-11a.m. 2.96 1.49 1.01 1.69 

 

 

According to the figure 3 and table 3, arrivals of patients for the 

consultation on Saturday are higher than the other days and the 

minimum number of arrivals can be seen on religious holidays. 

The skewness of arrivals is same as the morning sessions on 

weekdays. The arrivals for consultation were considered 

separately for pharmacy. Therefore, the data collection and 

analysis for pharmacy have done as follows.  

The primary data were collected through direct observations on 

seven weekdays during 8 a.m. to 12 noon for pharmacy since 

there were no records. The arrivals rates for each hour for 

pharmacy were calculated. The following figure 4 and table 4 

show the arrivals of number of patients and its rates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4:  Arrivals of patients for the pharmacy 

Figure 3: Average arrivals of patients for the consultation on 

weekends and holidays 

 

Hour Mon Tue Wed Thu Fri 

6- 7 a.m. 2.79 2.28 2.07 2.31 2.15 

7-8 a.m. 2.36 2.18 1.76 1.71 1.83 

8-9 a.m. 4.65 4.31 3.96 4.48 3.85 

9-10 a.m. 5.30 5.51 4.59 4.78 5.22 

10-11a.m. 4.32 4.02 4.00 4.01 3.62 

11-12 p.m. 2.97 2.98 2.43 2.48 2.16 

12-13 p.m. 1.88 1.68 1.65 1.87 1.59 

13-14 p.m. 1.71 1.58 1.41 1.29 1.38 

14-15 p.m. 1.84 1.49 1.63 1.56 1.50 

15-16 p.m. 1.39 1.18 1.19 1.11 1.25 

16-17 p.m. 1.24 1.22 1.09 1.02 1.04 

17-18 p.m. 1.36 1.12 1.03 1.05 1.18 

18-19 p.m. 1.01 0.82 1.01 0.81 0.73 

19-20 p.m. 0.52 0.45 0.33 0.27 0.37 
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 Table 4: Arrival rates (patients/ minute) for the pharmacy 

 

 

 

 

 

 

 

 

 

According to the above figure 4 and table 4, arrivals are high 

during 9-12 p.m.  Normally, there are three counters issuing 

drugs to the patients. The counters are not sufficient to fulfill the 

service. Patients wait for the service in line without any benches 

or chairs. Therefore, the queuing system of the pharmacy also 

should be improved by reducing waiting time and lengthy 

queues. 

First of all, the average service rate of consultation is calculated 

using data on 4 days which is shown in table 1. That is 0.5648 

patients/ minute. The service rate for all channels was assumed 

to be same. Same analysis has done for the pharmacy. The 

average service rate of pharmacy counters was calculated as 

1.1021 patients/ minute. 

 

III.  RESULTS  

Using M/M/C model the length of the queue, waiting time in the 

queue, and all other parameters were calculated by changing the 

number of channels for each hour. The part of the result which 

was obtained in the analysis is given in table 5 for early hours on 

Monday. When the number of channels is increased the length of 

the queue vanishes and waiting time decreases. According to the 

current number of channels for the consultation, the queuing 

system is inefficient. The empty columns which are in front of 

the occupied columns in each row show the inefficient situations 

and the other empty columns show non-cost effectiveness. The 

calculation has been stopped when the length of the queue is less 

than or equal to one. 

Table 5: Calculation of parameters for the consultation 

Hour Mon Tue Wed Thu Fri Sat Sun 

8-9 a.m. 1.97 2.03 1.83 2.22 3.02 1.48 0.87 

9-10 a.m. 3.43 3.85 2.17 3.42 2.20 2.02 1.80 

10-11a.m. 1.90 2.38 1.75 2.80 2.87 3.50 1.63 

11-12p.m. 2.27 2.33 2.03 2.23 2.10 3.62 1.73 

Hour Parameters 
No. of channels 

1 2 3 4 5 6 7 8 9 10 11 12 

6-7a.m. 

Ƿ 

P0 (%) 

Lq (Patients) 

Wq (min) 

Ws (min) 

W (min) 

L 

 

   

0.9886 

0.0452 

83.9634 

30.0761 

1.7705 

31.8466 

88.9063 

0.8238 

0.4934 

2.5615 

0.9498 

1.7705 

2.7203 

7.5943 

0.7061 

0.6383 

0.7464 

0.2674 

1.7705 

2.0379 

5.6892 

 

 

  

 

7-8a.m. 

Ƿ 

P0 (%) 

Lq (Patients) 

Wq (min) 

Ws (min) 

W (min) 

L 

 

   

0.8369 

0.9575 

3.2181 

1.3617 

1.7705 

3.1323 

7.4025 

0.6974 

1.3469 

0.7646 

0.3235 

1.7705 

2.0941 

4.9489 

  

 

  

 

8-9a.m. 

Ƿ 

P0 (%) 

Lq (Patients) 

Wq (min) 

Ws (min) 

W (min) 

L 

   

 

    

0.9151 

0.0129 

7.8506 

1.6877 

1.7705 

3.4582 

16.0866 

0.8236 

0.0207 

2.1658 

0.4656 

1.7705 

2.2361 

10.4018 

0.7487 

0.0240 

0.8431 

0.1812 

1.7705 

1.9518 

9.0791 

 

INEFFICIENT 
NOT COST EFFECTIVE 

INEFFICIENT NOT COST EFFECTIVE 

INEFFICIENT 
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The above table 5 shows the calculations of parameters on 

Monday from 6 a.m. to 9 a.m. hourly for the consultation. The 

required number of channels for the service has been increased 

by 8 a.m. The inefficient situations arise when the server 

utilization is greater than one with the available number of 

channels. The number of channels can be increased further. For 

that, this proposed system should be applied first and then a cost 

analysis should be done. According to these results, the 

following optimal result was obtained for consultation. The table 

6 and 7 show the number of channels/ doctors required for the 

consultation when the length of the queue is less than or equal to 

one for each hour of the day. 

Table 6: The number of channel/ doctors required for the 

consultation on weekdays 

 

Table 7: The   number of channels/ doctors required for the 

consultation on weekends and holidays 

 

According to the arrivals of patients in each day the number of 

channels was proposed in table 6 and 7. Since there are a large 

number of patients in the morning, the required number of 

channels on five weekdays is high. Therefore, the number of 

channels was adjusted according to the arrivals. There may be 

various reasons for this arrival patterns such as transportation 

problems, severity of the illnesses, having thought of coming 

early in the morning and so on. The arrivals of patients on 

Saturday are higher than other holidays. Therefore, the required 

number of channels is high on Saturday when compared with 

other holidays. The same analysis was done for the pharmacy 

and the following table 8 and 9 show the number counters 

required for pharmacy when the length of the queue is less than 

or equal to one. 

Table 8: The number of counters required for the pharmacy on 

weekdays 

Hour Mon Tue Wed Thu Fri Average 

8-9 a.m. 3 3 3 3 4 3 

9-10 a.m. 5 5 3 5 3 4 

10-11a.m. 3 3 3 4 4 3 

11-12p.m. 3 3 3 3 3 3 

 

Table 9: The number of counters required for the pharmacy on 

weekends 

 

 

 

 

 

According to the arrivals for the pharmacy suitable number of 

counters was calculated. Although there are three counters 

currently exist, according to the result, four counters are required 

in some days. 

IV. CONCLUSION 

According to the results, the number of doctors required for 

consultation and pharmacy can be changed hourly and daily or 

the average number of doctors can be assigned to work hourly 

for all days. The results of the pharmacy show that 4 or 5 

counters are required to reduce the waiting time in some hours of 

some days.  

According to the model outputs in each section, an arrangement 

can be proposed looking at the marginal changes for each part 

with respect to the average number in the queue and the average 

waiting time in the queue. One needs to be mindful of the cost 

involved in achieving these marginal changes. More doctors 

assigning to the roster cannot be cost effective, thus the balance 

between the number of doctors, costs, and optimal system 

performance is important for sustainability. 
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Abstract- Elections are plays a vital role in modern democracy. It 
is the form of transferring power of citizen in to their 
representatives. Sri Lanka, being the oldest democracy in South 
Asia, is still using old traditional paper-based election system. 
But the modern technology is improved to provide faster, better, 
cheaper vote counting, and have stimulated great interest in 
managing the election process through the use of electronic 
voting systems. In nowadays, many democracies have adopted 
electronic systems, and the number of deployed systems is rising. 
Although the electronic voting process has gained popularity and 
users, it is a great challenge to provide a reliable system. The 
time is come for Sri Lanka to replace the current paper-based 
election system from paperless e-Voting systems. Electronic 
voting system have many advantages over traditional hand-
counted paper ballots, therefore it will be a needful replacement 
for the future of Sri Lankan democracy. 
 
Index Terms- DRE , e-Voting, Elections, Paperless 
 

I. INTRODUCTION 
lectronic voting or someone calls e-Voting is a computerized 
electronic voting machine which use paperless electronic 

ballots (see figure 1). These machines also referred as Direct 
Recording Machines (DREs). These e-Voting systems consist of 
three types. Those are, 1) touchscreen, 2) wheel machines and 3) 
punch-key machines. Touchscreen machines are letting voters 
cast votes by touching an electronic ballot on an LCD screen. 
Wheel machine are using a wheel and punch-key machines using 
a keypad for making selections on an electronic ballot. 
According to the election officials’ opinion, electronic voting 
machines save printing cost, easy to produce ballots in multiple 
languages and ballots also can update at last minute. The 
usability of the machine is also high, because past literature says 
that the machine allow most disabled voters to cast ballots 
without assistance as well. Summarizing past election results, it 
says that the machines produce faster and more accurate results 
than other types of voting machines [1].  
But the electronic voting machines also have some problems too. 
One major problem is if the machine is badly programmed, then 
it may give wrong results. Another one is, these machines are 
proprietary and the trust and faithfulness of those manufactures 
may also cause some problems. Some articles stated that without 
a paper backup trail or some other means to verify votes, there is 
no meaningful way to determine the integrity of the machines or 
an election [1]. Also the hardware problems may also cause some 
problems for the machine functionality. 

In Sri Lanka, hand-counted paper-based election method is the 
only method using for all type of elections. But compare to 
paperless electronic voting machines, it is far more behind. But 
still it is in the action. As everyone knows, Sri Lanka is a 
democratic country, people have their freedom to choose 
preferred candidates for the country’s administration. The 
election is the only way of selecting those candidates. Therefore, 
it is vital to transfer current system in to new technological 
system and make things easy in election process in Sri Lanka. 
This paper is talked much about how to do this change; the 
background of these electronic voting method to use in future 
elections. 
Initially this review paper is being gone to talk about election 
background of Sri Lanka. Then current election procedure and 
the available voting methods are being gone to talk. After those 
detailed descriptions, there is some small descriptions of 
paperless and e-Voting systems. Next sections are being talked 
about security and usability of electronic voting systems. Then 
the paper included a section, which describe the challenges of 
designing an e-Voting systems. Finally there is a discussion and 
conclusion which talk much about the Sri Lankan future with e-
Voting and the compressed summery of this paper. 

 
Fig. 1. Cast a vote in an Electronic Voting System 
 

E 
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II. REVIEWING LITERATURE 
Being the oldest democracy in South Asia, Sri Lanka is a 
democratic, socialist republic and a unitary state which is 
presidential system and a parliamentary system [2]. In 1931, with 
the introduction of universal franchise a new political enthusiasm 
was generated in Sri Lankan society. Therefore, in 1931, people 
of Sri Lanka had their first opportunity to participate for an 
election and elect their members to the State Council. The first 
Parliamentary General Election was conducted in 1947, under 
Ceylon (Constitution) Order in Council of 1946 and it was held 
on multiparty system. After 25 years, the first Republican 
Constitution was introduced in 1972 with the President as the 
Head of the State who was to be nominated by the Prime 
Minister. Later in 1978 the Second Republican Constitution was 
introduced, which promulgated the establishment of an Executive 
Presidency and a Parliamentary legislative [3]. 
Every person who qualifies to be an elector is eligible to vote at 
any elections held in Sri Lanka. Mainly, there are five different 
elections. Those are, 1) Presidential Election, 2) Parliamentary 
General Election, 3) Provincial Councils Elections, 4) Local 
Authorities Elections, and 5) Referendum [3]. Electors can vote 
for preferred member or members and number of votes are 
decided the qualified members of each election. Therefore the 
process of voting should be accurate, robust and non-vulnerable 
to elect most preferred and qualified members through the 
elections. 
In Sri Lanka, current election is conducted by using paper based 
materials as main voting source and computerized publication 
channel to transfer results in to general public. It is a process of 
lot of paper works and manual vote counting, which should need 
hard work of several responsible parties. Therefore, it is 
seasonable to take an idea of the current election process, before 
enter in to main topic. 

A. Existent Election System 
The election is started after the official announcement of the 
Commissioner of Elections. Then candidates register with the 
election under their parties. Next, paper based ballot is prepared 
for that election and paper based ballot card also printed to each 
individual elector as an identification mechanism. Those card are 
distributed through post mails for relevant electors to use as an 
election identity to present on that day. Before the Election Day, 
all the ballots and ballot boxes are distributed to the regional 
areas under the guidance of Department of Elections. 
On the Election Day, electors goes to polling-booth and 
authenticate themselves with the use of ballot card and national 
identity card1. Then if the authentication success, ballot card is 
destroyed and gives a ballot to mark the elector’s vote. The 
polling-booth provide a secret place to mark elector’s vote and he 
should put ballot in to the ballot box after he completed. End of 
the day, ballot boxes are sealed and transferred in to counting 
centers placed in several specific areas.  
Then the counting process is started. The process of counting of 
votes can be classified into three stages. 1) Counting of the 
number of ballot papers in each box and transferring them to the 
trough, 2) Sorting and counting the ballot papers according to the 
                                                
1 Any other accepted certificate behalf of the national identity 
card also considered here. 

valid votes received and the preparation of the statement of votes 
received by each party and group in the electoral district, and 3) 
Recording the preferences received by each candidate in the 
Tally Sheet and transferring them through a series of Summary 
Sheets into a District List for a party or a group, which gives the 
total of preferences received by each candidate in the electoral 
district [3]. 
By following above stages, final result is created and published 
to general public through media. Finally, the Commissioner of 
Elections presents the overall final result and stated the end of 
that election. In Sri Lanka hand-counted paper ballots, which is 
described above is the only voting method presently used. But in 
the world, there are few more than this. Next sub-section is going 
to talk about various types of voting methods used in world 
nowadays. 

B. Types of Voting Method 
Voting methods are varying from country to country and within 
in a country as well. In literature also, there are several 
categorizations of voting methods. David C. Kimball [4] in his 
analysis, he introduced nine types of voting methods. That 
categorization includes; 1) Punch Card-Votomatic, 2) Punch 
Card Datavote, 3) Lever Machine, 4) Paper Ballot, 5) Older DRE 
(full face), 6) Newer DRE (touch-screen), 7) Optical Scan-
Central Count, 8) Optical Scan-Precinct Count and 9) Mixed. But 
in the paper of Daniel P. Tokaji [5], “The Paperless Chase: 
Electronic Voting and Democratic Values”, says that David’s 
nine types can put under five main voting methods. Those are, 1) 
hand-counted paper ballots, 2) mechanical lever machines, 3) 
punch card ballots, 4) optical scan or “Marksense” ballots, and 5) 
direct record electronic or “DRE” machines. Daniel further 
telling that, Michael Alvare z, et al. [6], in their analysis, 
“Counting Ballots and the 2000 Election: What Went Wrong?” is 
also categorized main voting methods under these five types. 
Therefore, in this paper is also followed Daniel and Michel and 
stated the categorization under five main types. 
According to the literature, these types of methods vary 
considerably in their operation and there susceptibility to error. 
These are also differ from capacity to prevent inadvertent 
“overvotes2”. Perhaps most important, there are significant 
differences in the capacity of different technologies to provide 
feedback to voters, by notifying them of mistakes and providing 
an opportunity to correct such mistakes [5]. But these differences 
only exist within some of these categories. Therefore, now it is 
time to go through these categories one by one in details to find 
out differences of those categories, which is ultimately entering 
us in to the main topic of this paper. 
1) Hand-Counted Paper Ballots: Paper ballots 3constitute the 
oldest voting system still in use [7]. But it is one of least 
commonly used type of voting equipment [5]. In paper ballots, 
candidates’ names are printed next to boxes, which voters mark. 
Paper ballots are hand counted, therefore those remain in use 
mostly in small counties with few contested offices [7]. Paper 
ballots used pencil as the input medium and if there is any 

                                                
2 Voting for more than the allowed number of candidates. 
3 The term “paper ballots” is referring systems in which voters 
mark their choices on pieces of paper that are then counted by 
hand. 
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necessity of audit trail, again the original ballots are counted 
manually. The main problem with hand-marked and hand-
counted paper ballots is the time required to count them. As 
ballots become more complicated with multiple offices and 
propositions in a single election, humans find it more difficult to 
reliably and quickly count hand-marked paper ballots [8]. 
Therefore, manual counting can take as a disadvantage of this 
paper ballots method, because it influences to the efficiency of 
the process. 
2) Mechanical Lever Machines: On mechanical lever machines 
(see figure 2), each candidate’s name is assigned to a lever on a 
rectangular array of levers on the face of the machines. The voter 
pulls down selected levers to indicate choices. Levers are 
connected to a counting wheel, which at the close of the polls 
indicates the number of votes cast on the lever that drives it. 
Further interlocks are arranged to prevent “overvoting” within 
the machine as well [7]. 

 
 Fig. 2. Mechanical Lever Machines 

Daniel P. Tokaji, in his analysis [5], he founded that the 
problems with mechanical lever machines can occur if the 
machines are improperly configured, or if the counters fail to 
register voters’ choices. The age of these machines, and the 
difficulty in obtaining replacement parts, can also lead to 
problems with this system. Therefore he further stated that many 

jurisdictions have abandoned to use these Mechanical Lever 
Machines nowadays. 
3) Punch Card Ballots: Punch card systems as shows in figure 3, 
employ one or more cards and a clipboard sized device for 
recording votes. Information about the ballot choices is provided 
in a booklet attached to a mechanical holder and centered over 
the punch card, which is inserted by the voter [7].  
There are two types of punch card ballots available. Those are, 
votomatic and datavote. In the votomatic system, the punch card 
contains many rows of holes that correspond to particular 
choices. The voter inserts the card into a slot in the punch card 
holder, which contains several pages indicating the actual issues. 
In the datavote system, the voter receives one or more punch 
cards with the choices printed on the card itself. The votomatic 
system sacrifices voter verifiability for reduced cost. Although a 
voter can examine the punch card and attempt to determine if her 
vote is correctly recorded, it is difficult to do so. The holes on the 
card do not have labels that identify candidates directly; to verify 
the punch card, the voter must map the card holes back to the 
ballot. With the datavote system, voters can more easily verify 
their choices because the candidate names are printed on the 
punch card 
[8]. 

 
Fig. 3. Punch Card Machine 

Punch cards gained prominence in the late 1960s and it was 
cheap and fast [9]. But the problem of this punch card system is, 
this needs printing custom punch cards for each election and a 
typical election requires more than one punch card per voter. 
Therefore, this leads to logistical difficulties and new 
possibilities for error as well [8]. Furthermore, according to 
David and Nathanael analysis of e-voting [8] says that the 
problems occur after the state of Florida’s 2000 US Presidential 
election, voters have lost faith in them, which makes them 
unacceptable. Further they stated that, this incident ultimately 
destroy voter confidence in punch card systems, regardless of 
whether punch cards can record votes accurately. 
4) Optical Scan Ballots: Optical scanning systems are widely 
used in standardized testing and other functions besides voting. 
Optical scanning began to be used in voting at about the same 
time as punch card systems, although its use spread more slowly 
until the 1980s. These systems use large ballots similar to those 
of paper ballot systems, so that information about candidates can 
be printed directly on the ballot. The ballots are counted by a 
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machine that uses light or infra-red as a sensor to discern which 
oval or rectangle the voter marked from a set of choices [7]. 
In optical scanning, instead of making a physical hole in the 
paper as in a punch card type system, voters indicate their choice 
by filling in an oval or completing an arrow [8]. Then the 
scanning machine can scan the votes and human should trust the 
scanning machine to correctly interpret the ballot. But here 
human also can count the ballots by using manual counting 
mechanism. 
5) Direct Record Electronic (DRE) Machines: DRE introduced in 
mid 1970s. These systems are similar to lever machines, and 
different from other systems, in the absence of any physical 
ballot, and no possibility of “overvotes” if the equipment is 
programmed correctly. Voter choices directly enter electronic 
storage, using touch screens, push buttons, or keyboards [7]. 
Many of the reasons for the increased adoption of DRE machines 
include accessibility and prevention of voter mistakes. DRE 
machines can use audio interfaces to let the visually impaired 
vote without assistance. We can program 
DRE machines to prevent “overvotes” and to warn voters about 
“undervotes”. Furthermore, DRE machines save precincts the 
costs associated with producing and securing paper ballots [8]. 
The more about this DREs are talked in future sections of this 
paper. Table I shows some brief summary of the methods talked 
above, which was actually derived from Rebecca Mercuri’s “A 
Better Ballot Box” [10]. 
 

Table 1: Summary of Voting Methods 

Medium Input Counting Method Audit 
Trail 

Paper Ballot Pencil Manual Original 
Ballots 

Mechanical 
Lever 
Machine 

Switches Running tally by 
machine 

Subtotals 
remain on 
machine 

Punch Card 
Machine 

Metal 
punch 

Cards sorted and 
tallied by computer 

Original 
Cards 

Optical Scan 
Ballot 

Circle 
darkened 
or arrow 
drawn 
by voter 

Optically scanned Original 
ballots 

DRE Push-
button, 
touchscre
en, or 
keypad 

Running tally by 
machine 

Tallies 
collected 
on 
disk 

 

C. Paperless Voting 
When we consider above methods, then three out of five are 
considered as paper based voting mechanisms. The DRE and 
Mechanical Lever Machine are considered as paperless. With 
paperless technologies, trust becomes more centralized. 
Therefore some problems like no physical record of votes is kept, 
more opportunity exists for votes to be lost, altered, or inserted 
without detection are exited as well [8]. 

Paperless voting contains many advantages over paper based 
voting mechanism. Some advantages of paperless voting are, 1) 
Cost savings, 2) Increased participation rates, 3) Better informed 
voters, 4) Reduced administration, 5) Create and deploy ballot 
quickly and with ease, 6) Integrity of the vote, 7) Instant runoffs, 
8) Last minute changes to the ballot, 9) Elimination of human 
error in the vote counting and 10) No need for recounts [11]. 
Since DRE and Mechanical Lever Machine both are concerned 
as paperless voting mechanisms, in literature, DRE is concerned 
as a better mechanism over Mechanical Lever Machines. The 
problem with Mechanical Lever Machines is that there is no any 
physical record of voter’s intent exist, after the voter leaves the 
booth. If the voting machine worked correctly, then the actual 
intent is counting and votes of the relevant parties are increased. 
Otherwise, there is no way to perform a manual recount. In 
practice, Mechanical Voting Machines have been notoriously 
inaccurate [8]. Since Mechanical Lever Machines had some 
problems over past, it is not consider as better option to use in Sri 
Lanka as well. Therefore, four out of five mentioned here are not 
suitable for suggest for Sri Lankan election system. But DRE is a 
method which can consider for Sri Lanka. Therefore, next 
section, more about DRE is going to talk. 

D. E-Voting Systems 
With a paper-based system, the electronic component is usually a 
tabulation device. It means, votes are counted on an electronic 
system. Actually, it is much faster than a manual count. Some 
ballot printing systems are more similar to the DRE systems. 
Voters use a touchscreen or similar electronic device to make 
their choices. In here, there is a printer attached to the device and 
when the voter submits his vote, then the printer produces a 
physical paper ballot. Next responsible officer collect all the 
paper ballots produced to a centralized location after the polls are 
closed. Then there is a separate electronic device, which can 
optically scan these ballots and tabulates the results [12]. 

 
Fig. 4. A Physical Structure of an e-Voting Poll 
 
One of the advantages of a paper-based system is that the ballot 
is physically represented by a piece of paper. That mean 
tangibility is there. This tangibility reassures voters that their 
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choices are being counted. But there is no mechanism to verify 
that a vote will be correctly counted. Many factors can contribute 
to a misapplied vote. Holes in punch cards may not be properly 
aligned or fully punched, resulting in a “hanging chad”, made 
infamous in the 2000 election in Florida. On optical scan cards, 
stray marks or incomplete markings may be misinterpreted when 
tabulation process conducted. Another problem of optical scan 
card is incomplete or unreadable cards. With the use of some 
printers that mark optical scan cards which run low on toner, 
resulting in cards with incomplete or unreadable marks. It may 
also be possible for a voter to vote for two or more candidates for 
a single position, means “overvoting”; these selections are not 
counted by tabulation devices [12]. 
As anyone know, physical ballots can be lost or destroyed before 
tabulation. But it is very less compare to intangible paperless 
records. But with the use of correct electronic recording 
mechanisms, paperless will more effective and efficient. As 
talked above, DRE is a type of electronic recording systems, 
which record votes solely on just such an intangible record [12], 
which have capabilities to contribute effectively and efficiently 
for an election system. 
 

 
Fig. 5. A Modern DRE Machine 

A DRE System is essentially a computer. When voter come in-
front of this DRE, then he can view the ballots on a screen and 
make choices using an input device such as a bank of buttons or 
a touchscreen. In some cases, DRE asked some electronic card 
for the authentication purposes. After the voter successfully 
follow the authentication process, then the machines will be 
activated. Then voter can cast their vote and votes will be 
recorded to a memory card, compact disc or other memory 
device. Then like paper-based ballots, election officials transport 
these memory devices to a centralized location for tabulation. 
Some machines have the capability to broadcast results over a 
network, but due to concerns about data security, these results are 
normally keep in secure until they can be verified by tabulating 
the results stored on the memory devices. Many DRE devices 
also have the capacity to print a paper record of ballots cast. 
Some, however, have no corresponding paper trail [12]. 
A DRE system as shown in figure 5, actually an e-voting system, 
can have major advantages over paper-based systems, assuming 
it is secure and reliable. Because in e-voting systems, ballots are 
displayed electronically, there are no limitations on a ballot’s 
appearance. Since the ballots displayed through programs, 
programmers can create ballots in any language. Also 
programmers can design large print layouts for voters with poor 
eyesight or even record and incorporate audio files for blind 

voters. This e-voting will be keep things easy for election 
officials as well. They do not need to estimate how many ballots 
to order for each possibility; any particular format could be 
called up as situations arise. Since votes are recorded on a 
memory device, tabulation takes less time. There are no paper 
ballots to scan, so there is some less risk of mechanical error. In 
an e-voting systems, tabulation is instantaneous with no need for 
recounts as well [12]. Therefore, technologically and timely, e-
voting is in far ahead than traditional paper based election system 
which still exists in Sri Lanka. 
Since e-voting is technically and timely solution, human error is 
still a factor in here as well. Therefore, it should always concern 
about software bugs. So as bugs, security and usability is also 
strong factors which can measure the success of any voting 
system. The reason for that is, an election’s integrity depends on 
the recorded votes accurately reflecting the voter’s intent. This 
could be compromised either by tampering with the recording of 
voter intent or by interfaces that increase the probability that the 
recorded votes will not accurately reflect the voter’s intent [8]. 
Therefore, next two subsections of this paper is going to talk 
about security and usability of e-voting systems, to find out 
whether it is a valid mechanism for Sri Lankan elections. 

E. Security in e-Voting 
Security is a must thing to consider in an election system. 
Because, some vulnerabilities may affect for the actual intent of 
voters. Therefore, DRE machines also raise serious security 
concerns. They make the election process less verifiable and 
greatly expand the aspects of an election for which voters must 
rely solely on trust. Not like mechanical-lever machine which has 
no physical record of a voter’s intent exists, however, the 
mechanism for recording a vote in DRE is hidden in the code for 
the machine, which vendors keep secret [8]. 
In a DRE or an e-voting system, there are some areas, which may 
become impacts at the end. Those are, 1) Malicious Payload, 2) 
Delivery Mechanism, 3) Communication and 4) Social 
Engineering. Therefore next the paper is being gone to talk about 
these areas in details. 
1) Malicious Payload: According to the literature, there can be 
hundreds of attack programs. When one malicious payload 
reaches a host, there is practically no limit to the damage it can 
do. In today’s context, with existing hardware and software 
architectures, these kind of a malicious payload on a voting host 
can actually change a voters vote without the voter or anyone 
else noticing, without concerning the encryption or voter 
authentication in place. The main reason for this is, malicious 
code can do its damage before the encryption and authentication 
is applied to the data. Then this module can erase itself, without 
keeping any evidence of fraud to correct or even to detect. These 
types of codes were designed to be especially difficult to detect 
and it is also difficult to detect even while it is running [13]. 
There are software packages which can view and control every 
aspect of that machine as though the person were sitting at the 
console. Back Orifice 2000 (BO2K4) is only a one example for 
that kind of a software package [13]. By installing these kinds of 

                                                
4 BO2K is software packaged and distributed as a legitimate 
network administration toolkit. See www.bo2k.de for more 
details. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      293 
ISSN 2250-3153   

www.ijsrp.org 

software packages, administrators can handle these malicious 
payloads to protect voter’s intent without dissatisfying them.  
2) Delivery Mechanism: When someone run a malicious code, 
they should install it first in the election system. They can used 
two methods. One is physical installation. Other one is, if the 
election is carried out through network, then they can deliver that 
malicious code remotely. But few people keep their computers in 
a carefully controlled, locked environment. Then it may become 
difficult to an attacker to install code in the machine. But the 
election responsible persons should use correct mechanisms to 
protect machines from physical installation of malicious codes. 
Actually, malicious code can be delivered that triggers particular 
actions at a later date, enables future access (as in the case of 
BO2K), or disrupts normal operation at a particular time [13]. 
Therefore, responsible parties should take care of these election 
machines for a fair election. 
While the physical delivery of malicious code is a serious 
problem, it is not nearly as effective as remote automated 
delivery. There are ways to install codes remotely. Typically, 
these cause temporary disruption in service and perform some 
annoying action. In most cases, the attacks spread wider and 
faster than even their creators imagined. One thing they all share 
is the ability to install some code on the computers being infected 
[13]. 
3) Communication: When we talk about the network 
communication, there are two end points. One is user host and 
other one is the election server. The one before the above 
paragraph, paper talked about how to protect the host. While in 
no way trivial, the technology exists to provide reasonable 
protection on servers as well. Concerning communication 
between the two endpoints, cryptography can be used to protect 
the communication between a user’s side and an election server. 
The technology is mature and can be relied on to ensure the 
integrity and confidentiality of network traffic. The remote 
delivery happened when the remote election voting over the 
Internet. Then the classic security properties of the 
communications infrastructure which is available on the Internet 
service is also there to protect voter’s vote [13]. 
4) Social Engineering: This is the term used to describe attacks 
that involve fooling people into unwittingly compromising their 
own security [5]. According to Aviel D. Rubin’s [13] discussion 
with election officials, discovers that an issue they grapple with 
is the inability of many people to follow simple directions. He 
further stated an example by telling that, it is surprising to learn 
that when instructed to circle a candidate’s name, many people 
underline it. Therefore, if the user interface is not easy to handle, 
then if the voter is unfamiliar with the computer, someone can 
use him to vote against the voter intent. Therefore, the user 
interfaces also should simplify the process, without creating a 
confusion to the user. 
Another problem here is, when the election is carried out over the 
Internet, then fake interfaces for the elections can implement and 
distribute. Then unfamiliar voter won’t recognize this and he 
may make his vote for that. Then ultimately he won’t give his 
vote in to valid election server. But the system to be secure, there 
must be a way for voters to know that they are communicating 
with the legitimate election server. To carry out that, there are 
infrastructures available which can verify that their browsers are 
communicating with a valid election server. The SSL protocol 

and server-side certificates can be used for this. Even if we 
assume the process is flawless, despite its risks and pitfalls, it is 
still unreasonable to assume that average Internet users who want 
to vote on their computers will understand the concept of a server 
certificate, verify its authenticity, and check the active cipher 
suites to ensure strong encryption is being used. Most users 
would probably not distinguish between a page from an SSL 
connection to the legitimate server and a non-SSL page from a 
malicious server with the exact same look as the real page [13]. 

F. Usability of e-Voting Systems 
The unusual requirements of voting systems bring special 
concerns related to support of all citizens in their access and trust 
of voting machines. Interface also played an important role here 
and it won’t create any confusion in voters mind. In addition, 
there are further concerns relating to the possible bias of 
anonymity of voters, and validity of the recorded vote. Therefore, 
according to Benjamin B. Bederson et al., here also this paper 
talked about the usability factor under four sub topics, namely, 1) 
Accessibility, 2) Age and Technical Experience, 3) Bias and 4) 
Accountability and Verifiability. 
1) Accessibility: One of the largest issues related to DRE voting 
systems is accessibility. But National Organization on Disability 
says that compare to lever, punch-card, optical scan, and hand-
count systems, DRE balloting systems are the most accessible 
technology. In real application development scenario, 
accessibility is the easiest design factor to ignore by computer 
program designers. Many classes of voters can easily be 
disenfranchised by a voting system that accommodates only 
“normal” users [14]. Figure 6 shows a DRE machine build for 
both disable and normal people5. 
 

 
Fig. 6. The Venezuelan Electronic Voting System 

2) Age and Technical Experience: When we come for an e-
Voting stage, age is also a matter to consider. According to 
general practice, the issue of “computer disability” can cause 
                                                
5 http://digitalvote.wordpress.com/2011/08/02/disabled-people-
vote-withcomfort-in-venezuela/ 
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problems in DRE elections. Literature shows that older adults 
consistently perform more poorly than younger adults in 
performing computer-based tasks. This is actually a matter of 
time required to perform the task and as well as the number of 
errors made. This is likely due in part to a perception on the part 
of older adults that they might inadvertently damage the 
computer, or general complexity in using the technology. By the 
side of user training also, literature identified that older adults 
have less mastery of the training content than younger adults. 
Therefore, they require more time to cover the training material 
than young adults [14] [15]. 
Literature stated that, any individuals with movement disorders 
are unable to make efficient use of graphical computer interfaces. 
Furthermore it may also be that a decrease in manual dexterity 
and in eye-hand coordination accounts for greater difficulty in 
operating such systems. As a general thing, age was positively 
correlated with difficulty in performing tasks with a computer 
mouse. But now modern most popular DRE systems do not use a 
computer mouse and they used touch screen facilities behalf of it. 
Then also the similar issues are present. Viewing a computer 
screen is also a difficult task for older adults and correct 
conceptualization of the relationship between screen or button 
manipulation and program activity may be a problem as well [14] 
[16]. 
3) Bias: Aside from accessibility, the issue of bias presents both a 
logistical and a legal problem for elections. When designing a 
ballot, the location of the ballot also may matter. Actual most of 
candidates believe that their location on the ballot changes the 
likelihood that a voter will select them. For example, candidates 
listed first on a ballot are generally favored. For this reason, 
before design the ballot, the responsible parties wants to order 
the list. Most of the times, candidates are listed by party in a 
specified configuration, by lottery, or alphabetically [14]. 
 

 
Fig. 7. An example of an e-Voting Ballot 

This is not a unique problem for e-Voting systems. This problem 
still exist for paper-based voting systems as well. Therefore, all 
most all the countries used any of above mentioned mechanism 
to list the candidates. Computers, of course, can randomize the 
presentation of names, but this creates difficulty again [14]. 
Because some of users who have pre-planned their voting may 

become confuse there or they may vote for another one. With this 
standardized ballot display, another problem also arises. As 
general practice, using the same place for many times on a touch 
screen may create some hardware failures. In DRE, most of time 
they used touch screens and therefore, some problems may arise 
for the most popular candidate due to some hardware 
malfunctions. Avoid such cases, consistent hardware 
maintenance is needed in this technology. Otherwise, problems 
can develop with localized sensitivity. This means that, if the 
equipment is not properly maintained and replaced, it could 
physically become more difficult to vote for a popular candidate 
than to vote for an unpopular one [14]. Therefore with electronic 
voting, the election officers should consider about the quality of 
equipment used to avoid bias for certain users. 
4) Accountability and Verifiability: With traditional method, 
votes were cast on paper and counted by hand. Other than the e-
Voting systems like DRE, voters marked their vote by their 
hands. Then the confidence goes high. But in DRE kind of 
machines, voter marks his vote in computer interface, but they 
actually don’t know what happen behind the screen. They may 
get some doubt like whether they voted for the correct candidate. 
Therefore DRE systems raise the question: how can one know 
that when a voter chooses a particular candidate on the screen, a 
vote for that candidate is recorded? And it is also fair to raise this 
kind of problem, because most of the times systems are provided 
by private companies, and the government usually has no 
oversight into the production of the systems beyond choosing 
whether or not to use them [14]. 
Think a scenario that one careless programmer sets up a situation 
like, Candidate A is appear on the display, but when one voted 
for him, the vote is tabulated under Candidate B. Then, the whole 
result of the election may get wrong due to this careless 
programmer. Then if the Candidate A questioned about his votes, 
there is no any records to review the result. Therefore, literature 
understood that there is a problem of verification in e-Voting 
systems. But literature also too have a solution to this critical 
problem as well. It is to provide the user with a printed record of 
the votes electronically recorded, which actually a copy of the 
displayed screen. Then by looking at that printed paper he may 
get satisfied and before leaving the polling place, he would be 
required to certify the contents of the paper record and place it 
into a ballot box. Then if any problem occur, the printed records 
could then be manually counted. This approach, however, has not 
been implemented in any commercial systems according to 
Benjamin B. Bederson et al., but this is the correct way to make 
elections more accurately reflect the voter’s intent [14]. 

G. Challenges in Designing an e-Voting System 
When one country is moving from traditional voting method in to 
e-Voting, then they have to face few challenges as well. This 
section is going to talk about those challenges and the action 
should take to overcome from those as well. Here the challenges 
are talked under seven subtopics. Those are, 1) Privacy, 2) Lack 
of Evidence, 3) Fraud-Resistance, 4) Ease-of- Use, 5) Scalable, 
6) Speed and 7) Low Cost. 
1) Privacy: The system should design to count only the vote. It 
won’t collect any of other information about the voter. It is not 
acceptable to record the used language of the voter as well. This 
is made difficult by the abundance of sidebands available to 
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transmit information. But some poorly design e-Voting systems 
contain sidebands6. This sidebands can be used to determine how 
a person voted without breaking the security assumptions of the 
system [17]. Therefore, the e-Voting system must design to 
protect the privacy of the voter.  
Actually in traditional ballots, the privacy is not concern as a 
major factor. Because those ballots are creating in separate 
formats. As general thing, when some people want ballots 
written in their primary language or people with weak or no 
vision might need large print, recorded, or Braille ballots, then 
they should need specific ballot. But then the voter may 
identified through the ballot design and it may harm for it 
privacy. In e-Voting, it may not be a problem, because 
technology exists to overcome from such an issues. 
2) Lack of Evidence: The voting system should not collect any 
evidence of how the voter place his vote. This is also a matter of 
privacy, but recording the steps followed by the voter may arise 
some issues in later. In modern DRE systems provide no 
evidence of votes apart from the internal storage and possibly a 
paper record, neither of which can be retrieved by the voter [17]. 
Therefore, when designing an e-Voting system, it is advisable to 
check this thing as well. 
3) Fraud-Resistance: The system should be designed to give 
authorities to vote only for qualified users and that user also can 
vote one time. No other persons cannot vote behalf of him and 
the system must verify the identity of each potential voter and 
determine their status, but must not allow this information to 
become associated with their vote [17]. There should be 
mechanisms to avoid duplicate votes and forged/modified votes 
as well. 
4) Ease-of-Use: Elections must server for entire general public. 
This includes people with various levels of technological 
familiarity, various languages, and various physical capabilities 
like vision, hearing, etc... Any systemic bias in the error rates 
between these groups could unfairly alter the election results 
[17]. Therefore, system must design to represent all most all 
variety of people of that country. 
5) Scalable: Some large elections have millions of voters to vote. 
Then the machines should have capabilities to handle all of these 
users to provide a successful elections. Scalability is also a 
challenge when designing an e-Voting system. 
6) Speed: In DRE, the ballots are counted through machines. But 
in traditional method, it is by hands. Then comparing these two, 
DRE is very much speed and have facilities to publish results 
very quickly. As all know, after finishing an election, all the 
parties and general public are waiting for the election results. If it 
get late, it may not create a good image on anybody. Therefore, 
designers of these systems must care about the speed and the 
time it takes to complete an election. Because any voting system 
that requires lengthy counting time will not be acceptable. 
7) Low Cost: Cost is a major factor concern by countries when 
selecting a voting system. When designing a system, designers 
should think about the cost of it as well. Because if a system 
can’t be implement cheaply, then it isn’t useful for anyone. 
As talked above subsections, privacy, lack of evidence, and fraud 
resistance affect the security of the system. Those factors should 
                                                
6 A sideband is a channel of communication internal or external 
to the system not explicitly designed to convey information. 

consider to ensure the security of the system other than the 
factors talked in section II.E. Ease-of-use affects the fairness of 
the system. Scalability, speed, and cost affect the practicality of 
the e-Voting system and providing those perfectly are identified 
challenges as well. 

III. DISCUSSION 
In Sri Lanka, the paper-based election system is still exists. It has 
so many disadvantages. Main disadvantages are time and the 
number of human resource needed to complete an election. As 
general thing, Sri Lankan elections take much time compare to 
other large population country’s elections. By understanding the 
efficient and effectiveness of paperless, this paper is talking to 
transfer Sri Lankan election system from paper-based in to 
paperless system. 
In here, there are five types of voting methods. Three out of these 
five are paper-based and other two are paperless. But as talked 
above, the problem with Mechanical Lever Machines is that there 
is no any physical record of voters’ intent exist, after the voter 
leaves the booth. Therefore, paper suggested that, according to 
the literature, e-Voting is the timely and technologically 
advanced option for Sri Lanka. One such a system is the DRE. 
Let’s look here, how and why e-Voting is suited for Sri Lanka 
nowadays. 
When talking about e-Voting, it also can divide in to two. One is 
offline e-Voting system, which use memory drive to store voters’ 
intent and transfer memory drive in to a counting center. Then by 
using that memory drive, election officers can tabulate the votes. 
Other one is remote e-Voting system, which is connected through 
Internet and runs on centralized election server. With the remote 
e-Voting system, Internet and networking infrastructure is 
essential. But still Sri Lanka don’t have those well-defined 
infrastructures to move to a remote e-Voting system. On the 
other side, security also high in offline compare to remote e-
Voting system. Because attacker must attack each machine 
individually to attack a district. But with the remote e-Voting, he 
can attack from the middle and do the damage for the election. 
Then to protect the system against those attacks, it should come 
under careful scrutiny, and the system may be held to a higher 
standard. The cost of such a machine may goes high. Therefore, 
by considering factors like lack of infrastructure and cost, then 
offline e-Voting system is more recommended for Sri Lanka. 
The e-Voting systems are saving lot the e-Voting systems are 
saving lot of money used to print paper-based ballots and it make 
the election process easier. Also the time for the tabulation 
process gets decrease and then election officials can publish 
results very quickly. Then Sri Lankan government can decrease 
the amount of money they put in to elections every year. Security 
and usability should consider here to provide better election 
system. As talked in section II, updated security features, locked 
environments, protections in physical environments and 
verification of votes are highly needed to consider to provide 
better security at the end. 
When talking about the usability of e-Voting systems, we 
identified that old adult gets difficulty in accessing computer. By 
the way, Sri Lanka is not having very much high computer 
literacy too. Therefore, it is not good for Sri Lanka to convert all 
generations at once in to this new election system. It is advisable 
to transfer generation by generation and keep the traditional 
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voting method for few generations as well. Then people who can 
use e-Voting system may use it and others may use the 
traditional way. Then the introduction of new system may not 
harm for the active votes in elections and society also 
transferring slowly in to new system. In Sri Lanka currently have 
a standard way of creating a ballot. Here Department of Election 
used alphabetical order to list candidates. This e-Voting system 
also can use that mechanism to list the candidates. Then any bias 
may not occur for few candidates. But to avoid hardware issues 
as talked in section II, election officials have to maintain the 
systems properly. 
In Sri Lanka, the verifiability of the votes is really important 
factor. As general factor, there are occasions that the recounting 
have to proceed due to some challenges. With the traditional 
system also, candidates have doubt about the votes and they 
asked to review as well. But if Sri Lanka used available DRE 
technology machines for the elections, then surely the same 
questions talked in section II raise here as well. Therefore, if Sri 
Lanka using this e-Voting, then government should use the 
attached printing machine, which can produce physical evidence 
of voter’s intent. Then separate ballot box can collect those; if 
any reviewing case occurred, then those physical ballots should 
use to maintain the voter’s trust with e-Voting system. 

IV. CONCLUSION 
Traditional paper-based election system is now outdated and only 
few small countries used. There are new technologies available, 
which can produce efficient and effective election system. DRE 
is such a type of advanced paperless election system, which used 
many countries all over the world. DRE is an e-Voting system 
and it has many advantages over traditional paper-based election 
system. Some of them are, cost savings, increased participation 
rates, reduced administration, create and deploy ballot quickly 
and with ease, integrity of the vote, elimination of human error in 
the vote counting, etc… 
Security and usability are main factors to measure the success of 
any election system. In e-Voting system, there are standard 
securities to protect from unauthorized attackers. Also there are 
some third party software which can track malicious attacks as 
well. Therefore, with the available security features, e-Voting is 
considered as secure voting system. Usability is also a factor to 
consider, because the election system means all most all the 
citizen in a country may use it. Therefore, when designing a 
ballot, disable people, old people, non-educated people and non-
technical people have to be considered. Other than the 
accessibility, there are few more to consider as well. One specific 
thing is, the system should not bias for any candidate. Therefore, 
standard accepted mechanism should use to design the list of 
candidates as well. In an e-Voting system, hardware maintenance 
is also important. Otherwise, voter may get uncomfortable if the 
machine didn’t function properly. 
Another specific factor to consider in e-Voting system is the 
manufacture. The government or organization should hand over 
the project in to quality software building organization. Because 
as we talked in this paper, one careless programmer can do a big 
damage in to nations democracy. Verifiability is also a 
considerable factor, because it may increase the confidence of the 
voter. Another important factor identified in this paper is 
recounting of votes. Any election system should ready for 

recount votes at any time to keep the confidence of the voters. 
But the current e-Voting system called DRE doesn’t support for 
this functionality. 
E-Voting is timely technique that Sri Lanka can use to replace 
the current election system. It carries many advantages over 
currently used traditional voting method. But there are things to 
consider, when Sri Lanka moving to e-Voting system. Some of 
main factors are, proper security standards, usability testing and 
the manufacture of the system. Also according to Sri Lankan 
computer literacy rate, both methods should carry some time for 
few elections until people get used to it. 

V. FUTURE WORKS 
The e-Voting system with post-verification is still only a theory. 
There isn’t any practical machine that function in both ways. 
Therefore, researchers can do some work in this area and suggest 
a better architecture for that kind of a system. Then the demand 
of this e-Voting may go high as well. The reason is, without 
providing voter-verifiable paper audit trails, with today’s 
technology and testing procedures, e-Voting method pose an 
unacceptable risk for the potential benefits they provide. 
Therefore, post-verification process is essential in practical 
scenario. Also researches in e-Voting security and usability is 
also good areas, because more findings are creating more secure 
and more useful election system. 
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Abstract-The paper deals with s the Analysis of existing software 
packages on the cluster systems, comparative characteristics of 
the existing cluster systems. There are problems of parallel 
computing, arising from the use of the cluster package MPI / 
MPICH. Unlike other systems, this package  lacks  integration 
with the queue management system, thus,   it requires a 
modification that  takes into account the peculiarities of a 
specially distributed environment. 
 
Index Terms- cluster, Computing, scheme 
 

I. INTRODUCTION 
oday, the most relevant way to create powerful 
multiprocessor systems is to combine mass-produced 

computers, such as  PCs via serial telecommunication equipment 
LANs (or more high-performance connections). Hence, for the 
purpose of this paper,  a cluster  is defined as a group of 
interconnected servers and personal computers  functioning as a 
unit[1],[2],[3] . 
 

II. ANALYSIS OF EXISTING SOFTWARE PACKAGES ON  
CLUSTER SYSTEMS 

        The result of creating  a cluster can be, for example, the 
high availability of information services and  parallelization to 
perform any complex operations or business computer system 
failover [1],[4],[5].  Figure 1 shows   the general scheme of the 
cluster. 

 
Figure 1. The general scheme of the cluster 

 
        Cluster: It  is poorly integrated architecture, both at the 
level of equipment and in the operating system (OS). In 
particular, due to the lack of shared memory for each processing, 
node that must be running its own copy of the OS. The main 
critical issue when working with cluster complexes, the number 
of processors 64-128, is maintenance and management. 
Solutions, for various companies which developed special 
software systems,  are discussed below .In addition we must 
distinguish cluster systems classification. 
        High-availability clusters:  abbreviated as HA (high 
availability) have  been created to provide high availability of 
service. Excessive numbers of nodes in the cluster ensure the 
provision of service in the event of failure of one or more 

servers. The typical number of nodes (being two) is the minimum 
amount that, resulting in increased availability, offers  a lot of 
software solutions for building such clusters. In particular, for 
OpenVMS, GNU / Linux, FreeBSD and solaris, there is a project 
of free software, Linux-HA . 
        Clusters load: Their operating principle is based on the 
distribution of requests through one or more input nodes  which 
redirect them  to other computing nodes for processing. The main 
characteristic of the cluster is  productivity which, however, is  
frequently used as methods to  enhance  reliability. Such 
structures  are called server farms. Software (SW) can be either 
commercial (OpenVMS, MOSIX, Cluster, Platform LSF HPC, 
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Sun Grid Engine, Moab Cluster Suite, Maui Cluster Scheduler), 
or  free (Linux Virtual Server) . 
        Computing clusters: These  clusters are used for  
computing purposes, particularly in research.  Computing 
clusters meaningful indicators are high performance processor 
operations on floating-point numbers (flops) and low latency 
unifying network  and less important - speed IO; the latter  is 
more important for databases and web-services. Computing 
clusters can reduce the computation time, compared to a single 
computer, smashing job running parallel branches that 
communicate via  network connection. One of the typical 
configurations is a collection of computers collected from 
publicly available components installed on them, the Linux 
operating system and related network Ethernet, Myrinet, 
InfiniBand, or other relatively inexpensive networks. Such a 
system is usually called (cluster Beowulf). Specifically, there is 
the  HPC clusters (referred to  by the English. Acronym HPC 
(Cluster - High-performance computing cluster) . 
Analysis of software and tools to install  on a cluster 
        There is a set of software that simplifies the process of 
creating and maintaining the cluster systems. These software 
systems are categorized as follows [4] : 
        Funds to install the software (software) on a cluster;  the 
regular administration of clusters; Cluster batch control system 
(OSS); and  Integrated software for clusters. Interest is integrated 
software for clusters; but in order not to leave the other 
categories of systems aside, we give a brief description of such 
categories.. Tools solve the following tasks: Creating Depository 
(set of software for the cluster); updating its versions ; 
distribution software on the cluster nodes; automatic installation 
of software on the cluster nodes and their configuration. 
        • System Imager: It is   a free tool to automate the 
installation of Linux on a cluster machine and  works with the 
software installed on the file level, rather than bit by bit. It can 
distribute itself between the machines and software data files 
while  configuration changes and updates the OS. 
        • LCFG: This is an open source system to automate the 
installation and configuration of different versions of Unix. 
LCFG works quickly and is suitable for clusters with diverse and 
frequently changes  configurations of nodes. 
 
Cluster Batch Control System  
        Cluster batch control system (PPS)— or as it is  are called, 
the resource manager, Cluster Systems Management— is a 
software used in multiprocessor systems that operate in batch 
processing tasks. The most popular freeware types are PBS, SGE 
and Condor as well as commercial LoadLeveler, LSF and Maui. 
Using open source software, the user works with a single 
multiprocessor computer complex packet processing tasks. Tasks 
are placed in common to all complex,  single interface to run, 
modify, remove and get information about the jobs. ACT 
automatically distributes tasks across the nodes based on their 
load, performs and delivers the results to the user. 
        PBS : Portable Batch System provides job management  in 
batch mode in a computing environment  that runs Unix. Today  
a OpenPBS - free version and PBSPro is offered and there is an  
extended commercial version. 
        Torque (Terascale Open-source Resource and QUEue 
Manager):  It is a new version of PBS, developed by Cluster 

Resources and is based on OpenPBS. The system has a number 
of additional improvements as follows : 

• Improved scalability (work in environments up 
to 2500 nodes). 

• Increased fault tolerance (introduced additional 
checks). 

• Improved interface scheduler with a view to 
provide additional and more accurate 
information. 

•  Improved system of records in the log files. 
        Sun Grid Engine: It is a free version for managing the 
resources of one project or division. Based on the full service of 
centralization of resources and users,  Sun Grid Engine is 
implemented by an open community of developers and is 
sponsored by Sun Microsystems. 
        Sun Grid Engine, Enterprise Edition (SGEEE): It is a 
commercial version, designed for enterprise resource 
management and able to serve several independent projects and 
user groups. PBS and SGE system are approximately equal in 
their capabilities and assume full allotment under batch 
processing machines. They support network clusters, 
uniprocessor machines, and multiprocessors SMP and MPP . 
        • Condor: it is open-source product; the main characteristic 
of this product is that the performance of tasks distributed among 
computers in the moments when they have spare CPU time. 
Therefore Condor has several important mechanisms to support 
checkpoint and restart the migration job. Powerful language 
resource description can reliably describe the requirements for 
the types and amounts of resources from the task . 
        • LoadLeveler:  it is a commercial software product for 
companies such as IBM, designed for batch processing of serial 
and parallel (multiprocessor) jobs on clusters of computing 
servers. The system provides a means to prepare launching and 
tracking tasks in batch mode in a heterogeneous network of 
computers . 
        • LSF (Load Sharing Facility): it is commercial cluster 
system of Platform Computing Corporation for batch control. It 
meets the basic requirements for the ACT: support queue, 
collects information on the availability and employment of 
resources in the cluster, finds computers with suitable resources 
for assignments, and supports modes of control points 
(checkpointing), migration and other tasks . 
        • MAUI: It is  an outdoor product that features a large set of 
scheduling modes and the presence of pre-booking mechanism. 
This free software is capable of providing automatic start of 
multiprocessor tasks and minimizing simple resources. 
Implementation is based on a powerful scheduling algorithm 
Backfill. 
 

III. PARALLEL COMPUTING PROBLEMS THAT ARISE FROM  
USING A CLUSTER PACKAGE MPI  MPICH. 

        MPICH implementation allocates the specified number of 
processes between the available computing nodes without 
restrictions on their available resources. Furthermore, MPICH 
ignores information structure assignment and task constituent 
heterogeneity, which leads to a potential performance loss. 
Therefore, in computer clusters along with MPICH, it is 
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recommended to  software such as job schedulers and resource 
managers. But here we have to take into account the fact that 
these applications are usually used for a wide range of tasks, and 
they can not take into account the specific features of various 
problems arising when solving the composite job .These facts 
lead to the realization of the need for  relating  the capabilities of 
the scheduler with the internal structure of solved tasks, as well 
as problems with queues such as: no control procedure for 
starting jobs and resource allocation processes, displaying 
information about the status of jobs in the queue. 
 

IV. CONCLUSIONS 
        Comparative characteristics of the existing cluster systems. 
There are problems of parallel computing, arising from the use of 
cluster package MPI / MPICH. Unlike other systems, it  lacks  
integration with the queue management system, so it requires a 
modification that takes into account the peculiarities of spatially 
distributed environment. 
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Abstract- In present study cotyledonary nodal segments and 
nodal shoot segments were used for regeneration. Nodal segment 
explant as well as cotyledonary nodal explant were incubated on 
basal MS medium and showed very poor percentage of shooting, 
explants inoculated on MS medium supplemented with either 
BAP (0.1-3.0 mg/L) or Kn (0.1-3.0 mg/L) alone produced 
multiple shoots. Best response of multiple shoot induction was 
obtained on MS medium supplemented with both BAP (2.0 
mg/L) and NAA (0.5 mg/L) and the least responsive combination 
for multiple shooting in nodal segment as well as cotyledonary 
nodal explant was 0.1 mg/L Kn. MS medium supplemented with 
cytokinins alone (BAP or Kn) produced shoots in both the 
explants but MS medium supplemented with cytokinins (BAP or 
Kn) + auxins (NAA or IBA) both, produced more percent of 
shoot regeneration as well as number of shoots / culture. 
Increased rate of multiplication or shoot induction in cultures 
supplemented with cytokinin (BAP or KN) and auxin (NAA or 
IBA) may be due to enhanced rate of cell division by cytokinin 
(BAP and Kn). 
 
Index Terms- Maytenus emerginata, Cotyledonary nodal 
segments, Nodal segment explant, cytokinins, auxin 
 

I. INTRODUCTION 
aytenus emerginata (Willd.) is an ever green tree that 
tolerates various types of stresses of the desert and is 

found in drier parts of central, south –western and north western 
India. Maytenus have been used for fever, asthma, rheumatism 
and gastrointestinal disorders, carcenoma and leukemia, 
gastrointestinal troubles etc. Medicinal plants are rich source of 
secondary metabolites, biosynthetically derived fromprimary 
metabolites but restricted to specific taxonomic genera of plant 
kingdom and specific part of plant body. Secondary plant 
products are of major interest because of their biological 
activities ranging from antibacterial, antibiotic, insecticidal, 
hormonal, pharmacological and pharmaceutical.  
        Micropropagation of various plant species including many 
medicinal plants has been reported (Murashige,1978).Plant 
regeneration from shoot and stem meristems has yielded 
encouraging results in medicinal plants like Catharanthus 
roseus, Cinchona ledgeriana, Digitalis spp., Rehmannia 
glutinosa, Rauvolfia serpentina and Isoplexis canariensis 
(Perez-Bermudez et al.,2002).  Numerous factors are reported to 
influence the success of in vitro propagation of different 
medicinal plants (Short et al., 1991).  The effects of auxins and 
cytokinins on shoot multiplication of various medicinal plants 
have been reported. (Benjamin et al., 1987) has shown that 6- 

Benzylaminopurine (BAP), at high concentration (1-5ppm), 
stimulates the development of the axillary meristems and shoots 
tips of Atropa belladonna. (Lal et al., 1996) observed a rapid 
proliferation rate in Picrorhiza kurroa using kinetin at 1.0-5.0 
mg/L.  Direct plantlet regeneration from male inflorescences of 
medicinal Yam on medium supplemented with 13.94 mM kinetin 
has also been reported (Borthakur and Singh, 2002). The highest 
shoot multiplication of Nothapodytes foetida was achieved on 
medium containing Thidiazuron (TDZ) at a concentration of 2.2 
mM by Rai (2002). Barna and Wakhlu (1988) have indicated that 
the production of multiple shoots is higher in Plantage ovata on 
a medium having 4-6 mM Kn along with 0.05 mM NAA. 
 

II. MATERIAL AND METHOD  
        Cotyledonary nodal segments from in vitro germinated 
seedling and nodal shoot segments (2.0 – 3 cm long and 2-4 mm 
thick) with 1 to 2 nodes plant of M. emerginata were used for 
regeneration. The nodal shoot segments were washed with water 
and then washed with 1.0% solution of Twene -80. The nodal 
segment explants were washed thoroughly and the detergent was 
completely washed out. To prevent from fungal contamination 
nodal segment explants were treated with 6% Bavistin solution 
and then treated with 70% ethanol which was then followed by 
0.1 % HgCl2 for 2-3 minutes in a laminar air flow chamber. 
These were then washed with autoclaved distilled water for 3-4 
times.  Prior to inoculation on various media, the surface 
sterilized explants were then treated with aqueous antioxidant 
solution (ascorbic acid 50mg/L and citric acid 25mg/L). 
Cotyledonary nodal segments and sterilized seeds were 
germinated in the sterilized test tubes containing Paper Bridge. 
First cotyledonary nodal segments formed after seed germination 
were used as explants for regeneration. The explants were then 
cultured on MS medium supplemented with various 
concentrations of the growth regulators BAP, Kinetin, NAA and 
IBA, separately or in combination. The pH of the medium was 
adjusted to 5.8 +1.0 before autoclaving.  
        Bud Breaking and Multiple Shoot Induction: Sterilized 
explants were inoculated horizontally on various media viz, full 
three fourth and half strength of MS basal salts for culture 
initiation. Various cytokinins (Kn and BAP) in the range of 0.5- 
5mg/L were treated for bud breaking and multiple shoot 
induction. The cultures were then incubated at temperature 
ranging from 25 to 35°C, 3000 lux light intensity and 60% 
relative humidity. 
        Multiplication Of Shoot Cultures: In vitro regenerated 
shoots were cut into shoot segments each with one or two nodes 
and sub cultured on MS basal medium supplemented with 
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different auxins IAA, NAA (0.01-1mg/L) and cytokinins BAP, 
Kn (0.25-2.5mg/L)  in different concentrations for further 
multiplication of the shoots. Different media namely half, one-
fourth and full strength of MS basal salts were also tested and 
shoots were also subcultured on media without any PGR. The 
additives namely ascorbic acid (50mg/L) and citric acid 
(25mg/L) each were added in the shoot induction as well as in 
the shoot multiplication media, as antioxidants. 
 

III. RESULTS AND DISCUSSION 
        The mature nodal shoot segments from field grown plant 
and cotyledonary nodal segment from in vitro germinated 
seedling were exploited for the regeneration of shoots in M. 
emarginata. The nodal shoot segment explants collected during 
months of October-January required longer treatment of mercuric 
chloride for surface sterilization. On the other hand fresh sprout 
produced during March-April or July-August found to be more 
responsive (85%), the bud breaking was observed after 10-12 
days of inoculation. 
        Nodal segment explant as well as cotyledonary nodal 
explant incubated on basal MS medium, showed very poor 
percentage of shooting (2 to 5 %). Explants inoculated on MS 
medium supplemented with either BAP (0.1-3.0 mg/L) or Kn 
(0.1-3.0 mg/L) alone produced multiple shoots but response was 
upto 10 % - 15 %.  

        The best response of multiple shoot induction was obtained 
on MS medium supplemented with both BAP (2.0 mg/L) and 
NAA (0.5 mg/L), where 20% to 21% culture produced multiple 
shoots. The least responsive combination for multiple shooting in 
nodal segment as well as cotyledonary nodal explant was 0.1 
mg/L Kn and multiple shoots obtained were only 3 % and 4 % 
respectively, both explants were observed to produce least 
number of shoots on 0.1 mg/L Kn. 
         MS medium supplemented with BAP (0.1 - 3.0 mg/L) 
alone showed variation in the induction of multiple shoots which 
ranged between 5 % to12 % in nodal segment explant and 6 % to 
14 %  in cotyledonary nodal explant, while Kinetin alone  (0.1-
3.0 mg/L) it ranged from 3 % to 25 % and 4 % to 9 % 
respectively. 
        MS medium supplemented with cytokinins alone (BAP or 
Kn) produced shoots in both the explants but MS medium 
supplemented with cytokinins (BAP or Kn) + auxins (NAA or 
IBA) both, produced more percent of shoot regeneration as well 
as number of shoots / culture.  NAA in combination with BAP 
and Kn showed better response than IBA with BAP and Kn. 
Average shoots / culture ( 1.5 and 1.6 ) as well as average length 
of shoots (1.7 and 1.8 cm) were maximum in MS medium 
supplemented with BAP (2.0 mg/L) + NAA (0.5 mg/L) from in 
vitro nodal segment and in vitro cotyledonary nodal segment 
respectively. Increased rate of multiplication or shoot induction 
in cultures supplemented with cytokinin (BAP or KN) and auxin 
(NAA or IBA) may be due to enhanced rate of cell division by 
cytokinin (BAP and Kn). 

 
Table .1 

IN VITRO SHOOT INDUCTION IN M. emarginata 
 

Growth 
regulators 
(mg/L) 

% Shoot regeneration Average shoots per culture Average length of shoots (cm) 
In vivo 
nodal 
segment 

In vitro 
cotyledonary 
nodal segment 

In vivo nodal 
segment 

In vitro 
cotyledonary 
nodal segment 

In vivo nodal 
segment 

In vitro 
cotyledonary 
nodal segment 

BAP       
0.1 5          6 0.3 0.4 0.4 0.4 
0.5 5          6 0.5 0.4 0.6 0.6 
1.0 7          8 0.8 0.9 0.9 1.0 
1.5 9          11 1.1 1.2 1.1 1.3 
2.0        12          14 1.3 1.5 1.5 1.6 
2.5 8          10 0.9 0.9 1.0 0.9 
3.0 6          7 0.7 0.7 0.7 0.7 
Kinetin       
0.1 3 4 0.2 0.2 0.3 0.4 
0.5 4 5 0.3 0.3 0.4 0.5 
1.0 5 6 0.5 0.5 0.5 0.6 
1.5 7 8 0.7 0.8 0.6 0.8 
2.0 8 9 0.9 1.1 0.9 1.1 
2.5 7 7 0.6 0.7 0.5 0.9 
3.0 5 5 0.4 0.5 0.3 0.6 
BAP+NAA       
0.1+0.1 10 11 0.3 0.4 0.5 0.5 
0.5+0.2 11 13 0.5 0.6 0.6 0.6 
1.0+0.3 13 15 0.8 0.9 0.9 1.0 
1.5+0.4 16 18 1.2 1.3 1.3 1.4 
2.0+0.5 20 21 1.5 1.6 1.7 1.8 
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2.5+0.6 15 17 1.0 1.1 1.2 1.3 
3.0+0.7 11 12 0.7 0.8 0.8 0.9 
BAP+IBA       
0.1+0.1 8 8 0.2 0.2 0.3 0.3 
0.5+0.2 9 9 0.3 0.3 0.5 0.5 
1.0+0.3 11 12 0.5 0.6 0.7 0.8 
1.5+0.4 14 15 0.7 0.9 1.0 1.1 
2.0+0.5 16 18 1.0 1.1 1.3 1.4 
2.5+0.6 13 14 0.6 0.8 0.9 1.0 
3.0+0.7 10 11 0.4 0.5 0.6 0.7 
Kn+NAA       
0.1+0.1 8 8 0.3 0.3 0.4 0.4 
0.5+0.2 9 9 0.4 0.4 0.6 0.6 
1.0+0.3 11 12 0.6 0.7 0.8 0.9 
1.5+0.4 13 14 0.8 0.9 1.0 1.1 
2.0+0.5 15 16 1.0 1.2 1.3 1.5 
2.5+0.6 12 13 0.7 0.8 0.9 1.0 
3.0+0.7 8 9 0.5 0.5 0.6 0.6 
Kn+IBA       
0.1+0.1 4 4 0.2 0.2 0.2 0.3 
0.5+0.2 5 5 0.3 0.3 0.4 0.4 
1.0+0.3 6 7 0.4 0.5 0.6 0.7 
1.5+0.4 8 9 0.6 0.7 0.8 0.9 
2.0+0.5 10 11 0.8 0.9 1.0 1.1 
2.5+0.6 7 8 0.4 0.5 0.6 0.7 
3.0+0.7 5 5 0.2 0.3 0.3 0.5 
 

IV. CONCLUSION 
         Micropropagation has a number of advantages over 
traditional plant propagation techniques. Micropropagation 
produces disease free plants and has an extraordinarily high 
fecundity, producing thousands of propagules in the same time. It 
can be a conventional technique to produce hundreds of plants, 
genetically identical with the donor or parent plants. 
Micropropagation produces rooted plantlets ready for growth 
rather than seeds or cuttings. It produces more robust plants, 
leading to accelerated growth compared to similar plants 
produced by conventional methods.  In vitro propogation of 
plants holds tremendous potential for the production of high 
quality plant based medicines .Hence micropropagation of M. 
emerginata can be a achievement in the field of Biotechnology. 
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Abstract- In our Bangladesh Smoking problem is one of the most 
serious problems as like as the World. Smoking is nothing but 
inhaling deadly poison. It kills the smoker not at a time-but little 
by little. Cigarette smoking is an intractable public health 
problem that posses threat to the health of the entire population. 
Smoking is considered as the single largest risk factor for a 
variety of malignancies, including lung cancer. So every year 
many people are dying before their expected life time for 
smoking. It is sad reality. Yet, why do people smoke and kill 
themselves. The prevalence of smoking is gradually increasing 
among the students in Bangladesh. Considering this view 
conducted this study at a selected Private University of 
Bangladesh. The objectives of the study was to assesses the 
status, roles and of the smokers to investigate economic activities 
of the smoking population to find out the result status of the 
smoking respondents and to identify the bad effects for smoking 
and others problem. 
 
Index Terms- Smoking, Private University,Harmful,Student, 
Bangladesh 
 

I. INTRODUCTION 
moking is one of the major preventable causes of premature 
death and disease in the world. A disproportionate share of 

the global tobacco burden falls on developing countries, where 
an estimated 84% of the world’s 1.3 billion current smokers live. 
As many other third world countries, Bangladesh is experiencing 
an increasing trend of smoking, while the prevalence of smoking 
in the developed countries is declining. Up till now, very little is 
known about the patterned prevalence of smoking in general and 
specifically among the young adults, who are the target of the 
ever expanding tobacco market. In developed countries, most 
smokers start at a younger age; almost 80% initiate their smoking 
at teens. In developing countries, it happens by late adolescence, 
but it is observed that the age of initiation is becoming lower. For 
example, in Indonesia, 9% started smoking at the age of 10-14 
years, and 55% at the age of 15-19 years. In 2001, 10% of 
smokers had started when aged 10-14 years, and 59% when they 
were 15-19 years old. It is also observed that prevalence of 
smoking among male aged 15-19 years increased from 4%  
in1995 to 24% in 2001. 
        Previous researcher(WHO) beliefs, attitudes and smoking 
behavior were similar to those of the subjects in other studies 
with similar populations; the finding was also supported by the 
finding by Ohida et al (2001). Many studies have examined 
predictors of smoking among adolescents. 

        Environmental variables are often found to be the strongest 
predictors. Reid et al.(1995) reported that young people in 
Western countries had easy access to cigarettes, the perception 
that tobacco use is the norm, peers’ and siblings’ positive 
attitudes, and were associated with adolescent smoking. In our 
study, we have also found that most of the students mentioned 
that they have started smoking due to peer pressure followed by 
various reasons. 
        About half of Bangladeshi men and one fifth of women use 
tobacco in either smoking or smokeless form. The decline of 
tobacco smoking observed in developed countries, however, is 
not evident in many developing countries including Bangladesh. 
Despite the high level of poverty in Bangladesh, smoking rates 
are relatively high and smoking prevalence is the highest among 
the poorest. Prevalence of smoking declines proportionally as 
income increases. 
        There are several studies indicating smoking behavior 
among teenagers throughout the world. The principal predictors 
of smoking among the adolescents are parental household 
influence, peer pro-smoking influence and environmental 
predisposition. The peer group includes sibling and friends. It is 
also found that age, socio-cultural status, level of education and 
racial differences all affect smoking initiation by teenagers. The 
association between greater educational attainment and decreased 
smoking is Observed in more developed countries. In several 
countries where multiethnic society exists, it is observed that 
acculturation is strongly associated with smoking initiation. In 
some studies, the age of initiation of smoking is found less than 
15 years and male sex is more likely to smoke at an earlier age. 
        This study investigates smoking behavior among university 
students (1st to 10th semester students) at Dhaka based with an 
aim to analyze the impact of socio-economic, demographic, 
cultural and environmental factors for initiation and continuation 
of smoking behavior among adolescents. 
 

II. MATERIALS AND METHODS 
Data collection: 
        A total of 100 students were interviewed using a 
questionnaire individually. It is not possible to carry out 
information from all students of the institute, because of time 
constancy and cost. 
        This cross-sectional study was designed to determine the 
status and effects of smoking among university students. The 
study was carried out at a private university of Dhaka. The 
university and students were selected purposively. The study was 
conducted for a period of four months starting from June 2015 to 
September 2015. 

S 
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        Data was collected from 100 students using pre prepared 
questionnaire. For smooth conduction of the study, a 
questionnaire was developed consisting of several parts. The first 
part of the interview schedule was consisting of socio-
demographic status related questions and the second part 
consisted of smoking habits and its patterns. The third part of the 
questionnaire was attitude towards smoking. However, in 
the present study, first and second part of the questionnaire was 
analyzed. The questionnaire was finalized following pretest. The 
students were informed about the purpose of the study and their 
voluntary participation was sought.  
 

III. STUDY AND FINDINGS 
        The easiest procedure of analyzing the data is to use for this 
study. The data had collected, checked and cross-checked 
(triangulation) before entry into a computer and analyzed with 
the help of SPSS software program(version 15).Analysis is an 
important part of any research study. At first it have to coded the 

entire questionnaire according to the qualitative and quantitative 
data in to the computer. Then it has to made different types of 
tables, diagrams and Pie chart to make a decision. Cross 
tabulation was done to find any association between two 
variables and was tested by Chi-square and likelihood ratio test. 
 

IV. RESULTS 
        From the study it found ( Figure-1) that 11% students are 21 
years, 34% are 22 years,32% students are 23 years, 16% students 
are 24 years and 7% students are 25 years. Majority of the 
respondents were smokers (31%) and  69% were non smokers. 
Out of 100 students ( Figure-2) about 55% respondents are live 
in Mess , 32% are live with their relative or sub let home and 
13% are live in their own home. From the study the percentage 
distribution for their results it found that 14% respondents are get 
bad results,60% respondents are get medium results and 26% 
respondents are get good results. It also found some records 
about their father’s occupation.  

 

 
Figure1: Pie chart for smoker and non-smoker status 

 

 
 

Figure2: Bar diagram for residence of respondents 
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       About 10% respondents fathers occupation (Figure-3) is 
Business, 28% service, 48%  is Agriculture and 14% respondents 
fathers occupations others. Students are take money for 
expenditure on mobile. It found that about 16% respondents 
expenditure are 0-300, 39% are 300-500, 38% expenditure are 
500-700, 2% expenditure are 700-1000 , 3%  respondents are 

100-1200 and the last 2% respondents expenditure are 1200-
1500.Now it mentioned that (Figure-4 )after study about 16% 
respondents are take money less than or equal to 5000, 54% are 
take money 5000-6000 and 30% respondents are take money 
7000 or its above. 

 

 
 

Figure 3:  Chat for fathers’ occupation of respondents 
 

 
 

Figure 4:  Bar diagram for take money respondents from the house 
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Figure 5: Bar diagram cost for smoking of respondents 
 
        At their leisure time activities are 14% respondents are 
reading book, 23% respondents are watching TV, 16% are 
gossiping or talk over mobile phone and 47% respondents are 
spending their time in chatting on face book. The study also has 
shown in figure-5, that the expenditure on smoking of the 
respondents 76% are 0-500, 13% respondents smoking cost are 
500-800, 8% respondents are smoking cost  800-1200, 2% 
smoking cost are 1200-1600 and 1% smoking cost are 1600-
2000. 
        It also found that about 12% respondent has no problem for 
smoking but 19% respondents has some problems for smoking. 
About 29% respondents gave their opinion that they affected of 
harmful dieses for smoking but 2% said that they are not affected 
by smoking. 
        Half of the students reportedly mentioned that they started 
smoking due to peer pressure followed by avoiding tension, 
feeling of maturity it is a symbol to do smoke. The smoking 
status among the young population is the great threat for a 
healthy country. So this should be addressed properly to create 
awareness among them and as a proper measures should be taken 
to prevent smoking among the valuable youth population like 
students. 
 

V. DISCUSSION 
        Association between smoking and selected socio-
demographic variables and influencing factors: It: is testified 

that the association between smoker and take money is exists or 
not, their living place, for those above case  chi square test and 
likelihood ratio test applied .Then it observed  null hypotheses is 
rejected at the 10% level of significance .So it may be conclude 
that smoking status was significantly associated with age, 
educational attainment (graduation level), residence, fathers 
occupation of the household head. Parental and sibling smoking 
(p<0.05) indicating the proportion of smoking was found to be 
high among the students aged 17 years and above with male 
predominance, rural residence, large family size , agriculture in 
occupation. But no statistically significant association was found 
between religion and parental literacy (p>0.0). But in logistic 
analysis, only age, taking money from home, mobile expenditure 
respectively asymptotically significant with probability  0.000, 
0.038, and 0.032 which are less than 0.05 since odd ratio of  
taking  money is increased by 1 unit the smoker 80.6% less likely 
than non smoker. Where the mobile expenditure is increased by 1 
unit then smoker 1.898 times greater than non smoker. Since odd 
ratio of age is 0.586,then age is increased by 1 unit the smoker 
41.40% less likely than non -smoker. 
        It was higher limits among students aged 22 years  and 
above than below 18 years. It was also higher rate of smoking 
among students of graduation level.  
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  B S.E      wald d.f Sig Odd ratio{Exp(B)} 
Taking money 
from home 

-1.639 0.464 12.481 1 0.000 0.194 

Mobile 
expenditure 

0.641 0.309 4.293 1 0.038 1.898 

Age -0.535 0.249 4.609 1 0.032 0.586 

Constant 15.487 5.900 60891 1 0.009 5321746 
              

Table: Smoking status with selected characteristics-Logistic regression Analysis 
 

VI. CONCLUSION 
        Smoking problem is increasing day by day. Many kinds of 
frustration is the major cause of smoking. Students are leaders of 
future, who are addicted smoking rapidly. So we should stop 
smoking to left the students or future leaders. In different studies 
it was found adolescents’ motivation for smoking. Survey results 
indicated that curiosity, social norms, and pressures were the 
main reasons for beginning smoking and that pleasure, addiction, 
and desire were the main reasons for continuing smoking. In our 
study considering the reasons for  smoking, they were mentioned 
that they started smoking due to peer pressure followed by 
curiosity, to avoid anxiety and tension, feeling of maturity, 
symbol of manliness, unhappy family environment etc. Though 
the study findings could not be generalized due to sample size 
and purposively selected study places, but analysis identified age 
and educational attainment as the important predictors of 
smoking. Our study suggests that such factors should be taken 
into account when designing effective tobacco control programs 
like seminar, workshop etc by the Government ,University 
authority , NGO and other organizations among university 
students. This is an positive effective effort which has been done 
to reduce tobacco consumption among university students and 
introduce awareness programs to amend their health risk 
behavior. Cigarette smoking is prevalent among school-going 
,college-going adolescents also in Bangladesh. There is a need to 
implement public and private health interventions, with special 
attention to the smoking habits or status and  harmful effects 
among the students of  private university for the youth age group 
who are the golden future of our country.  
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Abstract-  
Six Sigma, despite of far flung success and wide spread applications, has some  limitations like any contemporary new change  
methodology, both in Theory and Practice as well as tools and methods available to achieve the Six Sigma performance. One such 
weakness is that, Leadership. A failure to achieve success in change is directly correlated to ineffective leadership. A subject which 
can help leaders overcome this weakness is regular participation in the Quality and Excellence Awards. 
 
This paper takes a look at a few different Quality awards, compares it Six Sigma, attempts an integration and identifies areas where 
Six Sigma leadership can learn from the awards criterion. 
 
 
Index Terms- Brazilian Quality award, Deming award, EFQM, MBNQA, Quality and Excellence awards, Six Sigma, Swedish 
Quality award, 
 
  

1.0 Introduction 
 
 
Change is a continuous process. The business environment is no exception in this regard. Thus, the complexion of business 
environment is also regularly changing and subsequently the business structures and processes are also regularly changing. Several 
top-notch corporate leaders representing most prominent business houses are following contemporary labeled programs like Total 
Productive Maintenance (TPM), Total Quality Control (TQC), Total Quality Management (TQM), or Company Wide Quality Control 
(CWQC), Business Process Reengineering (BPR) etc. to achieve manufacturing and service excellence. There have been many good 
and not so good quality techniques; however one technique, which has stood out, is the Six Sigma approach. This approach has 
enjoyed tremendous corporate attention, the kind that no other approach can quite claim for itself. 
 
The history of Six Sigma can be traced to the American electronics giant, Motorola where a goal of improving all products - goods as 
well as services was established. To set a clear measure on the improvement work, the program called Six Sigma was launched in 
1987, Klefsjo, Wiklund  and Edgeman (2001). As a result of winning the Baldrige Award in 1988, Motorola was compelled to share 
its quality practices with others. The company’s approach to continuous improvement was based on a comparison of process 
performance and product specification, and aggressive efforts to drive down defects, Folaron (2003). Motorola changed the language 
of quality in America by beginning to measure defects out of opportunities or parts per million (and even billion), instead of parts per 
hundred, Raisch, Anderson, Krogman  and Krueger (2001).  
 
Six Sigma is a quality movement, a methodology, and a measurement. As a methodology, it is used to evaluate the capability of a 
process to perform defect-free, where a defect is defined as anything that results in customer dissatisfaction. Six Sigma is customer 
focused and has the potential to achieve exponential quality improvement through the reduction of variation in system processes, 
Black and Revere (2006). Six-sigma’s target is to achieve less than 3.4 defects or errors per million opportunities hence the name. 
Higher the number of Sigma, the more consistent is the process output or smaller is the variation, Karuppusami and Gandhinathan 
(2006). We can sum up Six Sigma as a defect reduction effort, a variation reduction mechanism, customer satisfactor, a profit 
enhancing device, a loss control method, a management philosophy and a data driven metric. 
 
Six Sigma, like any new Quality improvement methodology, has some limitations. Smith (2003) recalling that Business Process 
Design was a popular form of organizational changes in the 1990s and was looked upon as a panacea for an increasing array of 
organizational problems. Success correlated highest with variables that reflected employee needs, leadership, and project management, 
while failure correlated with ineffective leadership and cultural conflict. While Grover and Walker (2003) wonder that one challenge 
is how to provide leaders with the tools, techniques, and methods they need to successfully guide change efforts within the scope of 
current business or manufacturing practices. Kuei and Madu (2003) view reliability management as an integral part of any Six Sigma 
strategy since the focus in reliability management is on process reliability and dependability. Thus, by bringing product and process 
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quality together, a customer-centric Six Sigma can be achieved. They suggested developing leadership Triad among others. A subject 
which can help leaders overcome this weakness is regular participation in the Quality and Excellence Awards. 

 
2.0 History of Quality and Excellence Awards 

 
Over the past few decades, the quality gurus Crosby, Deming, Feigenbaum, Juran and others have developed and advocated certain 
prescriptions in the area of quality management. Their insights into quality management provide a good understanding of quality 
management principles, Karuppusami and Gandhinathan (2006). During the last decades, quality awards have been considered as an 
effective way to pursuit quality excellence in many industries worldwide. Companies have reported that their implementation not only 
improved quality but also has led to improvements in market share, customer satisfaction, profit, processes, supplier performance, 
employee morale and competitiveness, Miguel et al (2004). 
 
In 1951, Japan began honouring quality practices through the establishment of the Deming Prize. Inspired by the successful 
development in Japan, several other countries established, at the end of the 1980s, programs to recognise quality practices taking place 
in organisations Worldwide, there are several Quality Awards, such as the Deming Prize in Japan, the European Quality Award (EQA) 
in Europe and the Malcolm Baldrige National Quality Award (MBNQA) in the USA. Presently, bodies responsible for industrial 
development, quality control, etc. in India like CII, QCFI, TPM, etc. have already started various awards at national and international 
level to propagate and inculcate quality culture in Indian organizations like the Indian Juran Award, Dr Shah Trust Award, etc. at 
national level, Kulkarni (2005). This author adds Rajiv Gandhi National Quality Award (RGNQA), Ramkrishna Bajaj National 
Quality Award (RBNQA), CII-EXIM award to that list. Following this trend, many other nations all over the world also have 
established quality awards programmes to recognise such performance excellence, Miguel et al (2004). In many countries, however, 
the development and use of national quality awards is still new or non-existent, Eriksson and Garvare (2005). 
 
For 15 years, organizations worldwide have used the Malcolm Baldrige National Quality Award criteria to help build market 
competitiveness, improve performance excellence and bolster shareholder value In fact, the seven categories of the Baldrige criteria—
leadership; strategic planning; customer and market focus; information, analysis and knowledge management; HR management; 
process management; and business results—have become synonymous with performance excellence. The criteria are routinely used as 
a framework to help firms assess their leadership competencies, their prowess in strategy development and deployment and their 
strengths in the arenas of customer care, product and service quality, operational efficiency, human resource management and 
financial accountability and management, Byrne and Norris (2003). 
 
Excellence is defined as “ the outstanding practice in managing the organization and achieving results”. Truly Excellent organizations 
are those that strive to satisfy their stakeholders by what they achieve, how they achieve it, what they are likely to achieve and the 
confidence they have that the results will be sustained in the future (EFQM, 2005). Each award is based on a perceived model of 
TQM. They do not focus solely on the product, service perfection or traditional quality management methods, but consider a wide 
range of management activities, behaviour and processes which influence the quality of the final offerings.  
 
Klefsjo et al (2001), point it out that Six Sigma is of great value in attainment of business excellence and measurement of that progress 
so that appropriately configured and deployed Six Sigma programs may be highly consistent with the results orientation underlying 
various international quality awards, such as the European Quality Award, America's Malcolm Baldrige National Quality Award, the 
Canada Excellence Awards, and the Australian Quality Award. ``Six Sigma is of great value in attainment of business   excellence and 
measurement of that progress so that appropriately configured and deployed Six Sigma programs may be highly consistent with the 
results-orientation underlying various international quality awards.'' Klefsjo et al (2001). While it might be true, but the contention of 
this author is to investigate how this award criterion can help the Six Sigma cause, and what Six Sigma can learn from these, to 
strengthen it self. 
 
2.1 The US Malcolm Baldrige Quality Award  
 
The US Malcolm Baldrige Quality Award, established by legislation in 1987, in memory of the late Secretary of Commerce and is 
managed by the US Department of Commerce, seeks to spotlight American businesses excelling in high quality products and services 
and to increase management’s quality awareness and recognize accomplishments in product quality improvement. Another objective 
of the award is to provide ideas to US firms which are considering ways to improve product quality. Specifically, the Baldrige Award 
winners should be found to be industry leaders in terms of product quality, market share growth and profit growth. Similar to the 
Deming Application Prize in Japan, the Baldrige Quality Award has quickly become a highly regarded and sought-after prize among 
US producers. While winning the Baldrige Award has not guaranteed financial success, the award winners are generally recognized as 
profitable producers and exhibit strength in terms of market share, product quality and other performance benchmarks. Of particular 
importance to practitioners is that the Baldrige Award winners provide examples that investments in quality programmes can result in 
cost savings, market share improvement, and impressive improvements in manufacturing and service performance, Wisner and Eakins 
(1994). 
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2.1.1 The Baldrige award criteria—an overview  
 
The Malcolm Baldrige National Quality Award was created in 1987 under Public Law 100-107 and is being administered by the 
National Institute of Standards and Technology (NIST). The primary instrument of the award is the criteria for performance 
excellence. In addition to their use as the basis for making awards and for giving feedback to applicants, the criteria have three other 
important roles in strengthening U.S. competitiveness 

• To help improve performance practices and capabilities 
• To facilitate communication and sharing of best practices information among U.S. organizations of all types 
• To serve as a working tool for understanding and managing performance, planning, training, and assessment” (NIST 2008) 

 
The Baldrige Award Criteria— Description  
 
The Baldrige Award criteria are built upon a foundation of 11 core values and concepts, which are summarized as follows (NIST 
2008): 
 

1. Customer-driven quality. Quality is a strategic concept that is closely linked to customer satisfaction, customer retention, 
market share gain, and growth. 

2. Leadership. Senior leaders need to set directions through strategic planning, clear and visible values, high expectations, and a 
customer focus. Through their personal involvement, they need to show commitment to the development and empowerment 
of the entire work force. They also need to show commitment to being a model corporate citizen. 

3. Continuous improvement and learning. Continuous improvement and learning must be embedded in the way the company 
operates; that is, it must become a way of life in the company. A culture of continuous improvement and learning will enable 
the company to be more responsive, adaptive and efficient, and thus, more competitive. 

4. Valuing employees. As a company’s success depends increasingly on the quality of its work force, the company must invest 
in its development through education, training, and opportunities for continued growth and participation. 

5. Fast response. Faster and more flexible response to customers is now a more critical requirement. Also, many companies 
have found that reducing cycle-time often drives simultaneous improvements in organization, quality, and productivity, 
because cycle time reduction usually involves simplification of work units and processes. 

6. Design quality and prevention. Costs of preventing problems at the design stage are usually much lower than costs of 
correcting problems that occur downstream. Costs include inspection, scrap, and rework. 

7. Long-range view of the future. To maintain a competitive position, a company must have a strong future orientation that 
requires long-term commitments to all stakeholders—customers, employees, suppliers, stockholders, the public, and the 
community. 

8. Management by fact. Increasingly, modern businesses must make decisions based on accurate and timely information, which 
is converted to key measurements. These measurements are derived from the company’s strategy and must provide critical 
indicators about key processes, outputs, and results. 

9. Partnership development. Companies are finding that internal and external partnerships drive better cooperation and enhance 
overall capabilities. 

10. Company responsibility and citizenship. A company needs to fulfill its responsibilities to the public, including ethical 
behavior, protection of public health, safety, and the environment.  

11. Results focus. A company needs to focus on key results that address the balanced interests of all stakeholders—customers, 
employees, stock holders, suppliers and partners, the public, and the community. 

 
A major boost to the growth of TQM is the promotion of quality award models in many countries and the success of quality programs 
such as Six Sigma, quality function deployment, and quality circle. Of the widely accepted international quality initiatives are ISO 
9000 certification standards, ISO 14000 certification standards, Six Sigma, and the Malcolm Baldrige National Quality Award 
(MBNQA).  
 
The Malcolm Baldrige National Quality “Criteria for Performance Excellence” (CPE) can be introduced to suggest a framework by 
which an organization can assess current operations. The award has now grown to be recognized as the highest honor for business 
excellence in the United States (MBNQA, 2008). Chrusciel  (2006), The initial MBNQA framework has seven dimensions used to 
assess a company’s quality status. These 11 core values and concepts are integrated into seven categories comprising the Baldrige 
Award criteria. Karathanos (1999), Tarı (2005), Jitpaiboon and Rao (2007). The criteria are built on a set of interrelated core values 
and concepts and stress organizational attributes such as visionary leadership, customer driven excellence, organizational agility and 
management by fact. But, while the criteria enjoy a well-earned reputation for providing a values driven framework of the ideal state 
toward which organizations should strive, they don’t provide firms with a roadmap or vehicle to implement operational excellence. 
They don’t prescribe a specific methodology or tool set for organizational change to help enterprises transform how they operate and 
radically improve their business performance. Byrne and Norris (2003),  also voice the same view. Although the award is indeed a 
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worthy trophy, the program itself serves a vital purpose in emphasizing the importance of quality in the workplace and improving 
upon the enterprise’s quest for the competitive advantage.  
 
2.2 The European TQM Model – the EFQM Quality Award Model  
 
The quality award model most widely used in Europe is that developed by the European Foundation for Quality Management 
(EFQM). The EFQM was formed in 1988 by 14 leading European businesses, and it encourages European businesses to improve 
competitiveness through the use of TQM philosophy. The EFQM has provided a holistic model (termed “business excellence”  or the 
“excellence model” ) to facilitate such a purpose. The model and the associated self-assessment process have given new direction to 
the quality movement and have driven deep and lasting changes into participating organizations. The EFQM’s TQM model effected 
good performance in many European companies and the CEOs of the participating companies claimed that the excellence model 
brought great success in their business.  
 
In April 1999, the EFQM revised the model and there was a noticeable switch in language from “quality”  to “excellence” . Indeed, the 
word “quality”  does not appear in either the sub-criteria or the areas to address in the revised model. The name of the European 
Quality Award (EQA) was also changed to the EFQM excellence award, with the word “quality”  stripped out. This change in focus 
from TQM (or quality) to business excellence has led to considerable disquiet among traditional TQM practitioners. Whether quality 
is dead in Europe has become a topic of debate in the last few years, Sun, Li , Ho , Gertsen, Hansen  and Frick (2004). 
 

2.3 The Deming Prize 
 

The Deming Prize is Japan’s national quality award for industry. It was established in 1951 by the Japanese Union of Scientists and 
engineers (JUSE) and it was named after W. Edwards Deming. He brought statistical quality control methodology to Japan after 
W.W.II. The Deming Prize is the world’s oldest and most prestigious of such awards. Its principles are a national competition to seek 
out and commend those organizations making the greatest strides each year in quality, or more specifically, TQC. The prize has three 
award categories. They are Individual person, the Deming Application Prizes, and the Quality Control Award for factory. The Deming 
Application prizes are awarded to private or public organizations and are subdivided into small enterprises, divisions of large 
corporations, and overseas companies. There are 143 companies who won the prize. Among them, only once has the Deming Prize 
been awarded to a non-Japanese company: Florida Power and Light in 1989 for the first time. 

 
2.4. Swedish Quality Award 
 
Since 1992 the Swedish Quality Award has been administrated by the Swedish Institute for Quality (SIQ), The SIQ has developed a 
model, called the SIQ Model for Performance Excellence, This organisation supports the quality award applicants with the planning, 
for example describing the formalities for the application and setting dates for handing in the application. The administrator also trains 
external examiners and supports them in their evaluation of the applicants’ description (the phase of study), The administrator might 
also support the applicants in their plan for improvement (the phase of act), Eriksson and Garvare (2005). 
 
The SIQ Model for Performance Excellence, which is based on 13 core values and seven criteria. The core values of the SIQ Model 
(SIQ, 2008), are: 
 
(1) Customer orientation. 
(2) Committed leadership. 
(3) Participation by everyone. 
(4) Competence development. 
(5) Long-range perspective. 
(6) Public responsibility. 
(7) Process orientation. 
(8) Prevention. 
(9) Continuous improvement. 
(10) Learning from others. 
(11) Faster response. 
(12) Management by facts. 
(13) Interaction. 
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The criteria of the SIQ Model have been inspired by, and are similar to, the criteria of the Malcolm Baldrige National Quality Award 
Model (NIST, 2008), This is, for example, illustrated by the fact that both criteria strongly emphasize organizational results. There are 
also differences between the criteria. For example, the SIQ Model has a stronger emphasis on evaluation, improvement, and societal 
impact. Since the year 2000 it has been possible to use the SIQ Model, the EFQM Model or the MBNQA Model in an application for 
the Swedish Quality Award. The activities were categorized according to the 13 core values of the SIQ Model for Performance 
Excellence. This data is presented in the comparative analysis.  
 
2.5 The Brazilian National Quality Award (PNQ) 
 
The Brazilian Quality Award, which has completed ten years in existence. During this period, it has contributed to a wide range of 
companies as winners or applicants. At present, the National Quality Award of Brazil is comparable to some of the major prizes 
Miguel, Morini and Pires (2004). The Brazilian National Quality Award (PNQ) is similar to the Malcolm Baldrige National Quality 
Award (MBNQA), but other awards have been considered in the annual update for the past years. The Brazilian Award is managed by 
the National Quality Award Foundation, a non-profit organization established in 1991 through an initiative of 39 leading national and 
transnational organizations. Five categories of companies can be awarded: large organizations, medium-size enterprises, small-sized 
companies, non-profit organizations and governmental institutions.  
 
The National Quality Award of Brazil The primary purpose of the award is to support, encourage and recognize the development of 
effective total quality management by companies operating in Brazil. Its criteria and assessment stages are designed to help identify 
organizational strengths and areas for improvement. The award was officially launched in 1992 and, since then, a series of updates has 
been made periodically, Miguel et al (2004). The award criterion is built on a set of core values and concepts which are consistent 
with those of highly successful organizations. These core values and concepts include: leadership commitment, long-term view of the 
future, customer driven management, social responsibility, people valorization, management by processes and information, results 
orientation, proactive actions and rapid response, and learning. More details of these core values can be found in FPNQ (2002). The 
evaluation framework of the Brazilian Quality Award comprises seven evaluation criteria, sub-divided into 26 items. 
 

3.0 Comparison between major awards and similarities to Six Sigma 
 

The number of values varies between different sources. For example the European Quality Award is based on eight values and the 
Malcolm Baldrige National Quality Award is said to be based on 11 values. There are similarities between most national quality 
awards, regarding, for example, criteria and award processes. They are presented in Table No. 1 
 
Table No. 1: Similarities of core values among the different award models. 
 

MBNQA EFQM Deming  Award Swedish Quality 
Award 

The Brazilian 
NQA (PNQ) 

Customer focus 
and satisfaction 

Customer results,    Customer 
orientation. 

Customer driven 
management 

Leadership  Leadership,  Organization and 
its Management 

Committed 
leadership. 

Leadership 
commitment 

Human resource 
development and 
management 

Employee 
management,  

Education and 
Dissemination 

Participation by 
everyone. 

People 
valorization, 

  Policy and 
strategy,  

Policy Competence 
development. 

  

Strategic quality 
planning 

  Quality Assurance Long-range 
perspective. 

  

  Society results Standardization. Public 
responsibility. 

Social 
responsibility 

Management of 
process quality 

Process 
management,  

  Process 
orientation. 

Management by 
processes and 
information 

Information and 
analysis 

  Collection, 
Dissemination and 
Use of Information 
of Quality 

    

  People results,  Planning for the 
Future 

Continuous 
improvement. 

Long-term view of 
the future 
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    Control Learning from 
others. 

Learning 

  Alliances and 
resources,  

  Faster response. Proactive actions 
and rapid response 

    Analysis Management by 
facts. 

  

      Interaction.   
      Prevention.   
Quality and 
operational results 

Key results Results   Results orientation 

 
From the above it can be summarized to about 14 core values that form the critical criterion for an award achievement. Hereinafter in 
this paper all the discussions are referred as the Award. It would be interesting to how they correspond to the Six Sigma philosophy. 
They are presented in Table 2. 
 
Table 2: Core values that are critical for an Award, and how they correspond to Six Sigma 
 
 Core value of the Award Six Sigma Philosophy 
1 Policy, and strategy, Six Sigma level performance in all spheres at a 

Business level. 
2 Long-range perspective. Long-term view of the 

future, Planning for the Future, Alliances and 
resources, 

The objective is very clear. From whatever is the 
present level, 3 or 4 sigma, to reach to 6 sigma 
levels. 

3 Leadership, Leadership commitment, 
Committed leadership. 

This is an area a learning is required. 

4 Customer driven management, Customer focus 
and satisfaction, Customer orientation, 
Customer results,  

This is again totally customer focused, driven, 
works for eliminating all wastes in organization to 
deliver full value to the customer, in the process 
improving its own bottom line. 

5 Organization and its Management, 
Management by facts. Management by 
processes and information, Management of 
process quality 

Totally a data driven approach, and strives for 
improving the process capability. 

6 Process management, Process orientation. 
Prevention. Proactive actions and rapid 
response, Faster response. 

After analyze phase, the improve phase deals with 
all these preventive and proactive actions, 
followed y control activities for long term 
sustainability. 

7 Quality and operational results, Strategic 
quality planning Quality Assurance 

These are the whole crux of Six Sigma. 

8 Continuous improvement Moving towards 6 sigma in itself is continuous 
improvement. 

9 Human resource development and 
management, Employee management, 
Participation by everyone. People results, 
People valorization 

The Six Sigma infrastructure helps in developing 
people. however, the target should be that every 
employee should be a minimum of a green belt. 
This is to be learnt. 

10 Learning, Learning from others. Education and 
Dissemination, Competence development 

The blackbelt, green belt trainings are followed in 
the organizations.  

11 Collection, Dissemination and Use of 
Information of Quality, Information and 
analysis 

Define, measure and analyze phases are totally 
information collection, measure and analysis. 

12 Analysis, Control, Interaction. Standardization. Analysis, control are prime of DMAIC 
philosophy. 

13 Social responsibility, Public responsibility. 
Society results 

Six Sigma does not contribute to these areas. 

14 Key results, Results, Results orientation At the core of Six Sigma is a business result. 
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4.0 Integration 

 
With so many similarities, between the award criterion and Six Sigma we can see congruence of both the philosophies we can achieve 
an integration. The Integration model  with an inbuilt some commonalities is presented in Fig. No.1. 
 
Fig. 1: Integration model of the Awards and Six Sigma 
 

 
 
 
 
 

5.0 What can Six Sigma learn from these award criterions? 
 
We examine what Six Sigma can learn from each core value of award criterion. We shall see one by one. The views of Karathanos 
(1999), Byrne and Norris (2003), Miguel et al (2004), Eriksson and Garvare (2005), McCarthy  and Greatbanks  (2006), are also 
taken. 
 
5.1 Leadership 
 
The Quality/excellence award framework is concerned with examining and judging how an organization’s senior leaders establish and 
implement key organizational values, reinforce the importance of customer focus, set forth short and long-term direction, and establish 
and communicate performance expectations to employees. 
 

• As part of this, the process seeks to identify how senior leaders empower employees, foster innovation, promote 
organizational nimbleness and promote organizational and employee learning. 

• The assessments help organizations understand where their leadership skill gaps may lie—what needs to be done to improve 
leadership effectiveness and create a more customer centric culture. They can determine how, where and why top leadership 
must be involved in driving overall organizational performance and specific performance initiatives, practices and results. 
The awards’ framework clearly recognizes the need for visionary leadership. An organization’s senior leaders should set 
direction and create a customer focus, clear and visible values and high expectations 

• Through their behavior and actions, senior leaders should serve as role models in planning, communications, coaching, 
development of future leaders, review of organizational performance and employee recognition.  

Both focuses on quality control and continuous 
 improvement 
Both focuses on organizational culture;  
Both these philosophies do not consider a separate quality  
control system basically on quality; rather emphasize on 
 injecting the quality concept in all functions. 
Employee involvement and training is important in both 
 these philosophies 
Both the philosophies give high significance on customer 
 satisfaction.  Share the same goals of pursuing customer   
satisfaction and business profits, 
Both these philosophies demand the absolute commitment the top 
management. 
Utilizes customer loyalty and business performance as  strategic 
 goal of an integrated model of the two programmes 

 

Awar
 

SIX 
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• Leadership must communicate new work expectations to employees (for example, by encouraging a fact based, measurable 
approach to identifying problems and improving how work gets done). Leaders must generate quick win opportunities from 
process improvement activities to give their projects momentum.  

• And they must work to sustain success with process improvement activities and projects over the long term by driving 
changes in the organization’s culture (such as by creating new reward and recognition systems) to support new ways of 
working. 

• These proven leadership practices can be readily applied to driving the achievement of quality or process improvement goals, 
identified as part of the award assessments. In fact, doing so will give those quality and process improvement initiatives 
increased vigor and likelihood of success.  

• Here’s where the power of Six Sigma leadership principles can be brought directly into play as the machinery to help launch, 
manage and sustain quality or process improvement initiatives over time. This occurs readily because the Six Sigma 
methodology provides a clear and unmistakable path to drive robust enterprisewide quality and process improvement. 

• But to ensure full success, they must also make a strong business case to their organizations about why change (Six Sigma 
process improvement, for example) is so critical to driving business results and ensuring customer loyalty.  

• As leaders ask themselves some critical and embarrassing questions related to customers like Do we consistently fulfill 
customers’ requirements, or are there gaps in our performance? How do we precisely measure our customers’ view of value?  
Where does our business performance stand in relation to our competitors? Do we exceed customer expectations, or do we 
have significant problems with customer satisfaction, loyalty and retention?  Do existing improvement initiatives and 
activities bring continuous, sustainable improvement to business processes (reductions in defects and cost or improvements in 
productivity and profitability)? Or, has the organization’s business performance plateaued? They not only become 
increasingly customer centric but also start to develop a finely tuned set of performance measures to drive organizational 
performance and successfully manage and monitor that performance going forward.  

 
6.0 Conclusions 

 
We have identified that one of the weaknesses of Six Sigma is leadership. From the above now we see that participation in awards can 
strengthen the leadership in planning organizing leading, controlling and the training of Six Sigma, a state of the art change 
methodology. 
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Abstract- World Wide Web has transformed society to 
‘knowledge society’. The whole globe is now dependent on 
WWW. The thirst of precise and most relevant piece of 
information is flooding the web with vast ocean of data. This 
data is required to be processed and structured in a consolidated 
product and for this ‘semantic web’ is the advance tool being 
used today. Our paper concentrates on the basic concept of 
‘Semantic Web’, followed by the ‘goal’, ‘architecture’ and 
‘applicability of semantic web services in libraries’. The paper 
offers a detailed platform for ten most effective services and 
operations in libraries, to satisfy the information quest of the 
information seekers. And thus concludes that libraries are the 
small scale sharing points for the advancement of semantic web 
in nurturing and in increasing the efficiency of library services. 
 
Index Terms- Semantic Web. Resource Description Framework, 
User Generated Content and Semantic Web Services. 
 

I. INTRODUCTION 
oday, most of the entrepreneurs are depended on internet for 
daily activities. The early attempt of ARPANET gave birth 

to so call “Internet.” Web 1.0 is the first generation of internet, 
now researchers are going beyond this with attempts led to Web 
3.0 which known as ‘Semantic Web’. 
 

II. NEED OF SEMANTIC WEB 
        Today, we need to search for information according our 
preferences and keywords selected from the context only. 
Keyword based search engines e.g. Yahoo, Google, Dog pile etc. 
are the main tools for using today’s web. But there are serious 
problems associated with their use, like- 
1. High recall 
2. Low/no Precision 
3. Results are highly sensitive to the vocabulary 
4. Results are single web pages 
5. Many first time internet users, because of disadvantages, 

become discouraged and frustrated. (Antoniou and 
Harmelon, 2004) 

To realize above mentioned vision the following are necessary. 
1. Automation: - It would be nice if computers could do more 

(on the web) by making information on the web more 
‘machine friendly’. 

2. Interoperability: - It can help by combing information from 
multiple sources and performable on various platforms. 

 

III. WHAT IS THE SEMANTIC WEB?  
        According to Latin origin ‘Semantics’ means the ‘study of 
meaning’. The study focuses on the relation between signifiers, 
such as words, phrases, signs, and symbols, and what they stand 
for and their denotation. Linguistic semantics deals with the 
study of meaning that is used to understand human expression 
through language. It is a collaborative effort led by W3C (World 
Wide Web consortium) with participation from a large number of 
researchers and industrial partners. Its objective is to convert all 
the unstructured documents on web into a web data.  
 
W3C has led down the definition of Semantic Web as-  
         "The idea of having data on the web is defined and linked 
in such a way that it can be used by machines not just for display 
purposes, but also for automation, integration and reuse of data 
across various applications."  
 

IV. GOALS OF SEMANTIC WEB  
        The primary goal of the ‘semantic web’ is realizing the full 
potential of  web, making it cost-effective for people, effectively 
record the knowledge by giving maximum impetus on machine 
consumption by designing and adopting the technologies which 
support such machine facilitated global knowledge exchange.  
The basic idea of semantic web/web 3.0 is to define structure 
data and link them in order to have more effective discovery, 
automation, integration, and reuse across various applications. 
 (Aghaei, Nematbakhsh and Farsani, 2012)  
 
The layers of the semantic web architecture are briefly 
described as follows: 
 

T 
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Figure No:1 The layers of the semantic web architecture 

 
1. Unicode and URI 
        Unicode is used to represent any character uniquely i.e., 
whether this character was written by any language and ‘Uniform 
Resource Identifiers ‘(URI) are unique identifiers for resources 
of all types. The functionality of ‘Unicode’ and ‘URI’ could be 
described as the provision of a unique identification mechanism 
within the language stack for the semantic web. 
2. Extensible Mark-up Language 
        XML and its related standards, such as namespaces (NS), 
and schemas are used to form a common means to structure data 
on the web without any communication between the meanings of 
the data. XML is used as a base syntax for other technologies 
developed for the upper layers of the semantic web. NS is used to 
identify and distinguish different XML elements of different 
vocabularies. It supports mixing of different elements from 
various vocabularies to do a specific function. XML schema 
assures that the received information is according to the sent 
information when two applications at this level exchange 
information together. 
3. Resource Description Framework 
        RDF is a simple data model that uses URIs to identify web-
based resources and describes relationships between the 
resources in terms of named properties and values. Generally, the 
RDF family supports interoperability at the semantic level. RDF 
developments consist of the base web language, so that agents 
are able to make logical inferences to perform functions based on 
metadata. 
4. RDF Schema 
        It provides a predefined, basic type system for RDF models. 
It describes classes and properties of the resources in the basic 
RDF model. RDF Schema provides a simple reasoning 
framework to infer types of resources. 
5. Ontology 
        The ontology layer describes properties and the relation 
between properties and different. Ontology can be defined as a 
collection of terms used to describe a specific domain with the 
ability of inference. 
6. Logic and Proof 
        This layer is on top of the ontology structure to make new 
inferences by an automatic reasoning system. The agents are able 
to make deductions as to whether particular resources satisfy 
their requirements by using such the reasoning systems 

7. Trust 
        The last layer of the stack addresses is ‘trust’ in order to 
provide an assurance of quality of the information on the web 
and a degree of confidence in the resource which is providing 
these information.Semantic web is not limited to publish data on 
the web; it is about making links to connect the related data. 
 
Resemblances between Semantic Web and Libraries: 
         “Internet [Web] has been described as a library with all the 
books tossed on the floor” (Wilson, 2000). Semantic Web and 
Libraries shows quite good percentage of resemblance for each 
other because of following reasons: 

1. Information Explosion has resulted to the development 
and modification of both. 

2. Making Information easily accessible to remote 
information seekers, satisfactory services on demand 
and in anticipation and discovery of knowledge are the 
key missions of both ‘Library and Semantic Web’.  

3. Collaborative and Cooperative spirit are the most 
depended factors for the effective facilitation of both. 

4. The need of ‘national and international standards have 
led to the advancement in ‘libraries as well as semantic 
web’. 

5. Semantic Web as well as Libraries both forms the base 
as society’s fabric. 

        Above five similarities are concrete enough to justify the 
work on application and inclusion of semantic web in library 
operations and services. 
 

V. SEMANTIC WEB SERVICES IN LIBRARIES 
        Due in part to rapid changes in technologies and their 
enthusiastic uptake by manyparts of the community, libraries are 
in a constant state of flux when it comes to engaging with and 
utilising new technologies in ways that are relevant to our users 
and our key goals as organisations. We cannot afford to lag 
behind, and barely keeping up is not a satisfactory outcome 
either. Web 3.0 has already integrated itself into our online lives, 
through new generation social media applications, the semantic 
web, and easier information finding and sharing. Library 3.0 is 
still under development. The semantic web has changed the face 
of the internet, and will continue to change and develop the way 
libraries conduct their online business and deliver services such 
as OPAC and federated searching. Some of the semantic web 
services initiated by libraries as- 
1) User-generated content 
        The use of social media in libraries for incorporating ‘user-
generated content’ (UGC) is not a new concept. Social media 
uses web-based technologies to turn communication into 
interactive dialogue. A library OPAC/website was previously just 
one-on-one experience, but now is ‘many to many’ interaction. 
Libraries should embrace ‘user-generated content’ as a way of 
positioning themselves as an online community space. Users are 
already generating their own content – so why not to direct more 
of this traffic to libraries? There are many advantages of user 
generated content. The technology is usually cheap; it can be 
included as an add-on in many ‘Library Management Software’ 
and will probably become an automatic inclusion within ten 
years. A benefit of ‘user-generated content’ is that it is an easy 
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way for library users to have their say on a topic and to have an 
online presence in their local community. Social media also 
provides an online community that extends beyond the physical 
space of the library. Libraries need to examine new ways to 
interact with their users through the use of programs that allow 
for user-generated content. This is an opportunity for libraries to 
develop more of                 an online presence and become more 
integrated with the semantic web. 
2) Federated Search and Beyond 
        Beyond library, searching is now a part of everyday life as 
people spend increasing amounts of time online and use mobile 
devices to connect with people and information. Search will be 
everywhere, but invisible, contextualised, and personalised. 
Federated Search can help users 

 
 
 
 
 
 
 
 
 
 
 

 
Figure No:2 Federated Search of Three Search Engines 

 
 search over a wider range of resources instantly, and helps users 
take greater advantage of online resources offered by libraries; 
many users don’t go beyond the catalogue. Many online 
databases need different logins, look vastly different and search 
displays result in different ways. It would be easier for users to 
have all the search results displayed in one place and in one way, 
much as a Google search does. This would mean faster search 
results for users, and a better range of resources used, as often the 
online resources libraries subscribe to are top peer-reviewed 
journals.  
        Libraries need to move towards ‘federated search’ to come 
in line with what people are doing on the web now. This more 
democratic approach to information searching means that library 
resources are more accessible to a wider range of people. As 
more users log into library websites using mobiles and/or mobile 
devices, it also makes more sense to have a quick and easy 
search facility. Libraries can help be a part of this process by re-
examining the way our users search our collections and how they 
use these search results, then, most importantly, use this 
information to lobby for changes in library management systems. 
3) Mobile library catalogues 
        The use of mobile phones and mobile applications has 
increased dramatically over the past 10 years. This is an era of 
information access that libraries need to support and engage in 
more fully. Users can also text themselves the details of an item, 
rather than printing or writing down the details. All libraries 
should cater to users who access their library through their 
phones or other mobile devices. Developing an app is not 
necessary in most cases; rather, making the website/catalogue 
clear and easy to move around should suffice. It is important for 

libraries to be aware of this trend and make changes to their web 
presence to meet this transformation in library user practice. 
4) Knowledge management 
        Application of semantic web will allow much more 
advanced knowledge management system. Knowledge will be 
organized in conceptual spaces  according to its meaning. 
Automated tools will support maintenance by checking for 
inconsistencies and extracting new knowledge. Query answering 
over several documents will be supported. Defining who will 
view parts of information (even parts of documents) will be 
possible with semantic web knowledge management.  
5) Library Portals 
        The use of semantic web technologies in developing Library 
portal facilitates users search, access, and retrieve learning 
resources. The portal should aim to provide access to a coalition 
of learning repositories with learning resources available in 
different formats. The large collections of learning resources are 
semantically annotated adopting various technologies that 
facilitate user’s access to the content in one or more learning 
repositories.  
6) Downloadable  
        An iPod and Smart phone devices are in multi-use. These 
are becoming e-readers, GPS units, cameras, and information 
storage units as well as communication devices. Worldwide 
consumer behaviour suggests that downloadable books are 
becoming as popular, or more so, than print versions, although 
any prediction that downloadable will completely replace the 
print copies does not seem likely. They are existing and will exist 
side by side. We can expect the demand for the instant supply of 
content and information to impact on our collections and loans. 
Libraries must consider many things while introducing 
downloadable material to their collections, not the list of which is 
the current shortage of online content and digital rights 
management challenges. Publishers, authors and book sellers are 
sorting their way through the questions of ISBNs for eBooks, 
Meta data, territorial rights, orphan works and rights standards. 
Libraries also need to strategize, how they manage things like 
publishers introducing ‘Non-library-friendly policies’. 
7) Print on Demand 
        Print on Demand (POD) model is diversifying to include 
projects for out-of-print, rare, precious and inaccessible product. 
8) QR Codes 
        QR codes, or ‘quick response codes’, might just be that little 
thing. Although they have been around for years, with the 
increased ownership of Smartphone they seem set to become 
commonly used for all sorts of reasons. QR codes are 2 
dimensional barcode when scanned by a mobile device; gets 
linked to the resource the creator intended, it could be website, 
email address, phone number, coordinates on a map. There is 
need of a mobile device, with a camera, an Internet connection 
and QR code reader (an app) to make use of QR codes. And thus 
are used a lot in advertising, real estate signs etc. 
Potentially, QR codes can be used to give direction to where 
items are on the shelf and if necessary, used on the shelves 
themselves if the physical item is out – our customers could scan 
the code and reserve the item via the catalogue, or download the 
item immediately in the form of an eBook. Currently, the main 
use of QR codes in libraries around the world could be /is for 
following activities: 
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• Promotion and advertisement of library services 
• Act as a bridge between the physical and the digital 

information. 
• Make access to information and resource easier. 
• Providing information at the point of need. 
• Video guide on how to use the print management 

system. 
• A map of the library layout. 
• Library audio tours. 
• Catalogue records, with links to specific location 

information. 
• QR codes within the collection, to link to online resources – 

particularly to the mobile version of them. 
•  Marketing appeal – makes the library look tech savvy 
9) Cloud Computing 
        Cloud computing relies on a large number of computing 
devices working together. It is location and device independent; 
users don't have to download their work onto respective PC or 
device; it can be stored and worked on remotely. The term ‘cloud 
computing’ has at its core as a single element: computing 
services are delivered over the internet on demand, from a 
remote location, rather than residing on one’s own desktop, 
laptop, mobile device, or even on an organisation’s servers. For 
an organisation, this would mean that, usage-based fee—or even 
possibly for free—it would contract with a provider to deliver 
applications, computing power, and storage via the web. 
The advantages of Cloud computing for libraries is the possible 
reduction in the cost of computing and the ease of connectivity 
between library services encouraging greater collaboration as 
well as unlimited storage capacity. 
10) Semantic Digital Library 
        Semantic Digital Libraries are distinct from traditional 
digital libraries. These make easier to find information in the vast 
ocean of available data. This is facilitated by ontology-based 
search and facet search. Access is not confined to only one 
digital library; to the contrary, it provides a mechanism of 
interoperability between different systems. Some of the Semantic  
 
Advantages of Semantic Digital Library: 

1. It makes it easier to find information from the huge heap 
of available data. This is facilitated by ontology-based 
search and facet search. 

2. Access is not confined to only one digital library; to the 
contrary, it provides a mechanism of interoperability 
between different systems. 

VI. CONCLUSION 
        In coming years the web technologies will infuse the ability 
of semantic structures in documents to create structured 
vocabularies and ontologies to establish relationship and explain 
the concepts in more rational and precise way.Semantic Web is 

able to improve data management, support accessibility of 
mobile internet, simulate creativity and innovation, encourage 
factor of globalization phenomena, enhance customers’ 
satisfaction and help to organize collaboration in social web.It 
provides a common framework that allows data to be shared and 
reused across application, enterprise, and community boundaries. 
And this will surely give rise to unique power to informational 
seekers to interpret documents and infer meaning without human 
intervention, possible by application of “Semantic Web” in all 
type of ‘information centers’. 
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Abstract- Evaporation is one of important parameter to determine 
crop water requirement especially in arid and semi-arid regions, 
therefore the accurate calculation of this factor is employed for 
research's such as water balance, irrigation system design, and 
water resource management is very important for these 
applications, In order to calculate the daily evaporation values, 
direct measurement or neural network models can be employed 
for the regions which there is no direct measurements tools. In 
this paper the daily evaporation has been estimated by using 
daily temperature, relative humidity, wind velocity, sunshine 
hours, and evaporation data in Abu-garib Automatic weather 
station employing Neural Network training using daily data used 
four years and network testing takes one year. In this approach  , 
a MLP layer network with a hidden layer and sigmoid function  
has been  employed. The results show the powerful capability 
and high accuracy of artificial neural networks in calculating of 
daily evaporation.  Best model for estimation of evaporation is 
neural network have MSE (0.1515), AE (0.2892) and R (0.9909). 
 
Index Terms- Artificial, Neural, Evaporation, Baghdad. 
 

I. INTRODUCTION 
ctual evaporation is the amount of water which is 
evaporated a normal day which means that if for instance 

the soil runs out of water, the actual evaporation is the amount of 
water which has been evaporated, and not the amount of water 
which could have been evaporated if the soil had an infinite 
amount of water to evaporate. Because of the variability of 
region and seasons, water managers who are responsible for 
planning and adjudicating the distribution of water resources 
need to have a thorough understanding of the evapotranspiration 
process and knowledge about the spatial and temporal rates of 
evapotranspiration [1]. 
       The problem of measuring evaporation from open water 
surfaces, and transpiration from different types of vegetation, has 
been a central problem in hydrology for many years. In terms of 
the hydrological cycle and the water balance, evaporation and 
transpiration make up the second largest component. Errors in 
estimating evaporative loss, therefore, assume great significance, 
for example, in the calculation of groundwater recharge. 
Difficulties in understanding the physical nature of the 
evaporation process, together with ambiguous results from the 
various types of instrument designed to measure evaporation 
directly (such as evaporation pans and evaporimeter), led to the 
development of empirical techniques for estimating evaporation, 
using generally available climatic data [2]. 

       In the last two decades, the estimation methods have been 
successfully used in modeling pan evaporation. Terzi and Erol 
Keskin (2005) used Gene Expression Programming (GEP) for 
modeling evaporation as a function of air temperature, solar 
radiation, and relative humidity [3]. Shirsath, and Singh (2010) 
presented application of artificial neural networks (ANN), 
statistical regression and climate based model for estimating of 
daily pan evaporation [4]. Kumar et al (2012) developed artificial 
neural networks (ANN) and adaptive neurofuzzy inference 
system (ANFIS) models were developed to forecast monthly 
potential evaporation in Pantagar, U.S. Nagar (India) based on 
four explanatory climatic factors (relative humidity, solar 
radiation, temperature, and wind speed) [5]. The main aim of this 
paper attempted to evaluate the employing of network model for 
daily evaporation estimation using different meteorological input 
of  Abu-grab region in Baghdad  City. 
 

II. METHODOLOGY 
       The daily values of the global solar radiation on horizontal 
surface G, sunshine duration S, maximum and minimum air 
temperature, relative maximum and minimum, Atmospheric 
pressure for a period of four years (2012-2015) were obtained 
from ministry of agriculture – agro-meteorology center (Abu-
grab station)  
A Multilayer perceptron (MLP) neural network was used in 
present study, with seven input variables. The following is an 
outline of the procedure used in the development of the MLP 
model:  
        1. Input and target values were normalize, in the range -1 to 
1. 
        2. Create training and validation sub-datasets. 
        3.  MLP neural network was created. 
        4. The MLP neural network  was trained  
        5. Estimating output values  
        6. The performance of the neural network was checked by 
comparing the output values with target values.  
 

III. ARTIFICIAL NEURAL NETWORK APPLICATION  
       An MLP neural network model is developed for estimating 
daily mean of evaporation for Abugrab station. The evaporation 
data from Abu-grab station are used for training the neural 
networks. One of the more important tasks in ANN estimating is 
the selection of the input variables. In this study, the input 
parameters are used as Variable for each model (Model   1-
6).Inputs for the network are global solar radiation on horizontal 
surface G, sunshine duration S, maximum and minimum air 

A 
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temperature, relative maximum and minimum, Atmospheric 
pressure for a period of four years (2012-2015) the output was 
the daily evaporation values. In this work, inputs and outputs 
data are firstly normalized in the (0.1) range and then returned to 
original values after simulation by Forecaster XL which is used 

for the implementation of the MLP network. For the training of 
network, the Forecaster XL was performed under excel 2007 
environment. The structure of the neural network is shown in 
figure (1). 

 
Fig1. Schematic diagram of neural network. 

 

IV. STUDY AREA AND CLIMATE SITUATION 
       Baghdad is the capital and the commercial center of Iraq, it 
is located on a vast plain bisected by the river Tigris as shown in 
Figure 2 , also it has Facilities of electrical power plants, oil 
refineries like Al-Dora refinery and tanneries and textile mills. 
The population of Baghdad in 2012 was approximately 7, 216, 
040. Iraq’s official statistical reports give the total land area as 
438,446 km2, It is the largest city in Arab world (after 
Cairo/Egypt) and the second largest city in Western Asia (after 
Tehran/Iran). Baghdad is located on flat terrain with no hills or 
other obstruction around; it is surrounded by flat uncultivated 
desert, it has a subtropical arid climate according to Köppen 
climate classification and is, in terms of maximum temperatures, 
one of the hottest cities in the world. In the summer from June to 
August, the average maximum temperature is as high as 44 °C 
accompanied by blazing sunshine. Humidity is very low (usually 
under 10%) due to Baghdad's distance from the marshy Arabian 
Gulf, dust storms from the deserts to the west are a normal 
occurrence during the summer [6]  Winters boast  mild  days  and  
variable nights.  From December to  February, Baghdad has  
maximum temperatures averaging 15.5 to 18.5 °C, though highs 
above 21 °C. Morning temperatures can be chilly: the average 
January low is 3.8 °C. Annual rainfall, almost entirely confined 
to the period from November to March, averages around 150 
mm, but has been as high as 338 mm and as low as 37 mm [7]. 

 
Figure (2): Map of Iraq with location of the study Area. 

 

V. RESULT AND DISCUSSION  
       The performance of the artificial neural network models 
through the training, testing procedure were evaluated on the 
basis of the following statistical indicators: Absolute error (AE), 
Mean square error (MSE) and correlation coefficient (R) as 
shown in Tables 1. ANN model  is superior to other ANN 
models because it has the smallest errors. The MSE are 0.1515. 
The coefficient of determination (R value) of ANN model 2 (in 
testing procure)  are found to be 0.9909.  ANN model 2 provides 
an accurate estimation of daily evaporation values of Abu-garib 
Station. Figure 3 compares the estimated values by ANN models 
against the measured values. The results indicate that most of the 
points fall along the diagonal line and the degree of the deviation 
from the diagonal line is small. So comparison results indicate 
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that ANN model provides the best results among the six models. 
That is, ANN model 2 is superior to the other ANN models, most 
of the points fall along the diagonal line. The estimated values 
have good agreement with the measured values. It can also be 
seen from the comparison of ANN model (1-6) that the 
dispersion degree of ANN model 2 is smaller than the other 
ANN models, which indicate that the ANN model 2 provided the 
best estimations among all the proposed models. The 
determination coefficient of ANN model 2 (R value) obtained for 
the data set is 0.9909. In this respect, the closer to unity is the 
coefficient of determination, the better estimation accuracy. To 
test the generalization of the ANN model, Tables 1-2 show that 
ANN has the minimum predictions errors in Abu-garb Station. 
Low values of prediction errors for Abu-garib Station confirm 
the ability of the neural network models to estimate  daily 
evaporation values precisely. These results demonstrate the 
generalization capability of the neural network model and its 
ability to produce accurate estimates for Abu-garib Station which 
located in Baghdad city. 
 
Table1. Statistical indicator for daily evaporation of ANN for 

training stage. 

 
Model Number R AE MSE 
1 0.9874 0.2859 0.1484 
2 0.9909 0.2320 0.1352 
3 0.9912 0.1991 0.0954 
4 0.9906 0.1991 0.0991 
5 0.9885 0.2636 0.1351 
6 0.9793 0.3455 0.2322 

 
Table2. Statistical indicator for daily evaporation of ANN for 

testing stage. 
 
Model Number R AE MSE 
1 0.9874 0.3732 0.4166 
2 0.9909 0.2892 0.1515 
3 0.9904 0.3085 0.3842 
4 0.9906 0.2977 0.3410 
5 0.9885 0.3684 0.3586 
6 0.9793 0.5306 0.7204 

 
 

 
 Figure(3):Comparison between the measured and estimated daily evaporation using ANN for 
testing procedure 
 

VI. CONCLUSION 
       The employing of neural network models for daily 
evaporation estimation for Abu-garib weather Station in Baghdad 
city has been investigated. The results of evaluation indicate that 
the neural network models based estimation technique for daily 
evaporation is powerful to estimate the daily evaporation than the 
empirical regression models proposed by other researchers. This 
study confirms the ability of the neural network models to 
estimate daily evaporation values precisely. Therefore, the 
present neural network model 2 may be convenient for 
estimating daily evaporation at any location in Iraq, employing 
limited weather data. 
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Abstract- Intra-Africa trade is one of the most upcoming 
approaches of economic growth within the continent of Africa 
through regional economic integrations established. East Africa 
Community is one of the newly upcoming strong regional 
integration with the aim of creating harmonious trade 
environment among its member countries and propels economic 
growth among them. This study was done to compare the trading 
costs and benefit between Tanzanian small and medium agro-
enterprises (SMAEs) trading to EAC countries and those trading 
locally within Tanzania. The study collected a sample of 105 
SMAEs trading to EAC countries and 105 SMAEs trading 
locally. Costs and Benefit Analysis tool and descriptive statistics 
were used and three regions of Tanzania namely Arusha, Kagera 
and Mwanza were involved with three types of agricultural crops 
Beans, Maize and Rice. Results indicate that trading to EAC 
member countries is more benefit than trading locally. Moreover 
there are number of obstacles such as unstable agricultural export 
policy, infrastructural problems such as roads, police stops and 
other non-tariff-barriers that hinder the smoothness of the trade. 
However the study recommended that more assistance is required 
by EAC Secretariat, East African Business Council and ministry 
of agriculture in Tanzania to support these growing SME so as to 
tap more benefits and acknowledge their contributions such as 
enabling proper infrastructures such as roads from the remote to 
the market areas as well as flow of information and access to 
finance so as SMAEs can obtain enough capital to expand their 
business. 
 
Index Terms- Small and Medium Agro-Enterprises, East Africa 
Community, Cost and Benefit Analysis. 
 

I. INTRODUCTION 
ntra-African trade has huge potential to create employment, 
catalyze investment and foster growth in Africa. Since gaining 

political independence in the 1960s, African Governments have 
made several efforts to exploit this potential of trade for 
development, the most recent being the renewed political 
commitment by African leaders at the African Union summit in 
January 2012 to boosting intra-African trade and to fast tracking 
the establishment of a continental free-trade area. By most 
accounts, African countries have not made significant progress in 
boosting regional trade. Over the period from 2007 to 2011, the 
average share of intra-African exports in total merchandise 

exports in Africa was 11 per cent compared with 50 per cent in 
developing Asia, 21 per cent in Latin America and the Caribbean 
and 70 per cent in Europe. Furthermore, available evidence 
indicates that the continent’s actual level of trade is also below 
potential, given its level of development and factor endowments 
(UNCTAD, 2013). 
        Poor performance of intra-African trade can be explained by 
a number of factors, and these include the type of production 
(which mainly consisted of raw materials and agricultural 
products); poor road infrastructure, institutional and financial 
weakness and poor trade regulations and policies among member 
states of African Union. In general Africa has the lowest levels of 
formalized intra-regional trade in the world, estimated at only 10 
%. Addressing this by building on current regional integration 
agendas to facilitate cross-border trade, develop regional 
infrastructure is important to build a sustainable agri-food sector 
that is responsive to regional demand (European Union, 2013). 
The East Africa Community (EAC), is an intergovernmental 
regional body comprising of five countries with a combined 
population of more than 130 million and average annual growth 
rate of 2.6% according to the facts and figures of the East Africa 
Community Secretariat (EAC, 2012).The main agenda of EAC is 
attainment of economic, social and political integration, this 
market provides the opportunity for the countries of Eastern 
African region to exchange their locally produced goods and 
services so as to scale up regional development and alleviate 
poverty. 
 

II. METHODOLOGY 
Study Area 
        The study area included three regions of Arusha ,Mwanza 
and Kagera. Arusha is located in 3.3667° S, 36.6833° E in North 
of Tanzania, and Mwanza is located 2.5167° S, 32.9000° E. 
These regions account for a large number of Small and Medium 
Agro-Enterprises (SMAEs) engaging in East Africa Community 
(EAC) cross border trade. This is particularly because these 
regions are in close proximity with the other EAC trading 
partners such as Uganda and Kenya. Furthermore, these regions 
had the most well established business enterprises; this is 
according to the Tanzania Integrated Business Survey (2010). 
However, in tracing the trading routes Kagera was also included 
because there are SMAEs trade across Mutukula Border from 
Mwanza to Uganda. 

I 
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Cost and Benefit Analysis  
        Cost-Benefit Analysis (CBA) is an economic appraisal tool 
for the comparison of costs and benefits associated with 
alternative approaches. CBA provides a useful basis for decision-
making and assists in the systematic appraisal and management 
of capital and current projects (CEEU, 2014). 
        Cost and Benefit Analysis approach normally seeks to 
quantify costs and benefits from changing the current policy. The 
current policy may be a situation of no regulation or no 
interference with the market (do-nothing). The typical problem 
facing such an assessment is that some of the relevant cost and 
benefit items cannot be estimated with great precision simply 
because the policy change is hypothetical and there are no 

empirical observations available that could reveal reactions of 
consumers and producers to the new policy set (Tongeren, 2009). 
        The study analyzed the Costs and Benefit analysis by 
comparing the Net Present Values (NPV) of Small and Medium 
Agro-Enterprises trading to EAC partner states and the Net 
Present Values (NPV) of Small and Medium Agro-Enterprises 
trading locally within the country so as to establish the difference 
between the two groups. 
        The choice of years to be included were based on the 
correlation between the experiences (measured in terms of years) 
of Small and Medium Agro-Enterprises (SMAEs) exporting to 
EAC countries and the current capital. The correlation as Table 4 
below shows was significant at 0.001 and the sign for the 
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correlation was positive meaning that experience has a positive 
relationship with the current capital of SMAEs exporting to EAC 

partner states. 
 

 
Table 1: Correlations analysis between Experience and Current Capital 

 
  

Current Capital  
Experience in 
Agribusiness trade  

Current Capital  Pearson Correlation 1 .313** 
Sig. (2-tailed)  .001 
N 104 102 

Experience in Agribusiness 
trade  

Pearson Correlation             .313** 1 
Sig. (2-tailed) .001  
N 102 103 

**. Correlation is significant at the 0.01 level (2-tailed).  
        Thus, the average experience of SMAEs was 9.9 years (10 
years) and the average current capital stood at 30 006 000/= 
Millions Tshs the SMAEs exporting to EAC country, and   25 
845 238/=Millions Tshs for the SMAEs trading locally within the 
country. The same procedure was followed to determine the 
correlation between experience and current capital for those 
SMAEs traded locally within the country. The Net Present Value 
formula used was as follow. 
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Where: 
NPV= Net Present Value 
B = Benefits at time t 
C = Costs at time t 
t = Time 
r = Discount rate 
 
        The choice of the discount rate was taken from the monthly 
economic review of March 2014 from the Bank of Tanzania 
(BOT) which was 16.00% and this was used to discount the net 
returns of maize, beans and rice which are both exported by 
Small and Medium Agro-Enterprises (SMAEs) to East Africa 
Community (EAC) countries and traded locally within the 
country. The net returns were calculated on the basis of trading 
activities observed per week whereby SMAEs were found to 
export agricultural goods on average of once per week and travel 
to EAC countries to sell the commodities. It normally takes an 
average of three days to sell all agricultural goods exported. The 
returns for each agricultural goods were calculated on the basis 
of net returns per week (per one trip), then the values were 
aggregated on average of 30 weeks in a year. Other weeks in a 
year were omitted because of seasonal variation of each 
agricultural goods traded, the supply and demand shifting as well 
as other activities carried out by SMAEs owners; this includes 

for example spending time with families as majority  of SMAEs 
owners  are married. Table 5 shows marital status of SMAEs 
owners; 
 

III. RESULTS 
Small and medium agro-enterprises current capital 
        The current capital of SMAEs vary significantly across 
different categories of Small and Medium Agro-Enterprises 
(SMAEs). The results in Table 13 show that, 13 (12.4%) of the 
SMAEs engaged in EAC cross border trade, had the current 
capital of up to 5 Million Tshs, these represent Micro 
Enterprises.  About 90 (85.7%), of the SMAEs engaged in EAC 
cross border trade had the current capital of above 5 Million Tshs 
to 200 Million Tshs; these represent  Small Enterprises  and 1 
(1.0%) of the  SMAEs had the current capital  of ranging from 
above 200 Tshs. Millions to 800 Million Tshs; these represent  
Medium Enterprises,  with the average Current capital of  30 000 
000/= Tshs and with a minimum 400 000/=Tshs and a maximum 
of 320 000 000/= Tshs. as for those who trade locally within the 
country were 2 (1.9%) had the current capital of up to 5 Million 
Tshs; these represent Micro Enterprises,  and 103 (98.1%) had 
the current capital ranging from above 5 Million Tshs to 200 
Million; these represent Small Enterprises and had an overall 
capital of 24 197 000/= Tshs, with a minimum of 700 000/=Tshs 
and a maximum of 75 000 000/= Tshs. This means that most of 
the Tanzania’s enterprises who engage in agricultural trade 
locally within the country and in EAC cross border trade are 
small enterprises. This trend is a result of having low income 
generation capacity among the traders.  Majority depend fully on 
the agribusiness trade as their major occupation. These also have 
family responsibilities as majority are also married and sustain 
their family with the same returns or profit they obtain, and this 
leads to gradual growth of their capital as most of them depend 
on personal saving. 
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Table 2:  Tanzania Small and Medium Agro-Enterprises current capital 
 

 
Current Capital 

Exporting to EAC Trading Within the country 

n % n % 
Up to 5 mil. 13 12.4 2 1.9 
Above 5 mil. to 200 mil 90 85.7 103 98.1 
Above 200mil. to 800mil 1 1 0 0 
Total 104 99.0 105 100 

Source: Survey data (2014) 
 
Border Used by small and medium agro-enterprises engaged 
in East Africa Community Cross Border Trade 
        The results show that 84 (80%) of the interviewed Small 
and Medium Agro-Enterprises (SMAEs) used Namanga border 
to EAC partner states is followed by 16 (15.2%) who used Holili 

and 5 (4.8%) who used Mutukula border points. Namanga is the 
most commonly used border because of its close proximity with 
Arusha town where most of the SMAEs are located. It is also not 
far from Nairobi Market where SMAEs located in Arusha do 
much of their trade.  
 

 
Table 3:  Borders used by Small and Medium Agro-Enterprises in Cross border trade to East Africa Community partner 

states 
 

Border Points Frequency (n) Percent 
Namanga 84 80.0 
Holili 16 15.2 
Mutukula 5 4.8 
Total 105 100.0 

Source: Survey data (2014) 
 
Results of Costs and Benefit Analysis 
        Costs and Benefit analysis method was used to analyze the 
effect of the existing East Africa Community (EAC) Non-tariff 
Barriers (NTBs) on Small and Medium Agro-Enterprises 
(SMAEs) cross border trade in Tanzania. The results of Costs 
and Benefit analysis are as shown on Table 18 and Table 19. 
        The results show that for the SMAEs exporting agricultural 
goods to EAC partner states, maize was found to have the 
greatest NPV of 1 493 742 170.68/=Tshs followed by rice 1 120 
132 841.95/= Tshs  and then beans at 690 569 747.07/= Tshs.  
This is because maize is the main staple food in the region and 
maize is a major source of food in the region therefore most of 
the farmers grow the crop since it requires short period of time to 
mature compared to other food crops, also its constant demand in 
the EAC market encourage many farmers to grow the crop for 
cash and for food. Moreover NPV for maize for SMAEs 
exporting to EAC partner states is higher than the NPV of the 
crop for SMAEswho trade locally within the country and 
particularly in the Arusha Region as results in Table 18 and 
Table 19 show. 
        However, according to Guthiga et al. (2012), there is the 
presence of maize surplus areas in Uganda and Tanzania and 
deficit areas in Kenya. This study observed that maize attracts 
maize intra-trade activities in the region as it offers good price in 
the market and it is convenience in the production process by 
Tanzania SMAEs exporting to Kenya. Therefore most of the 
SMAEs trade large quantities of maize as opposed to the 
quantities of beans and rice exported to Kenya which in turn 

gives them greater profit and eventually greater Net Present 
value.  
        Rice is the second highest traded agricultural product after 
maize. Although there is low level of exports of agricultural 
products to Uganda by Tanzania’s SMAEs, given the presence of 
few SMAEs exporting rice to Uganda, they (SMAEs) basically 
enjoy higher returns obtained, especially because they (SMAEs) 
buy from several places at lower prices in Mwanza and 
Shinyanga and sell the product at higher price in Uganda. On the 
other hand, the NPV for SMAEs who export rice to Uganda is 1 
120 132 841.95/=Tshs higher than the NPV for SMAEs who 
trade locally as the results in Table 18 and Table 19 show.   It 
means that exporting rice to Uganda is more profitable than 
selling the product locally and this might be due to the fact that 
in Mwanza there is a surplus of rice as the product is brought 
from various neighbouring regions which make the price to go 
down. 
        Beans is another agricultural product exported to the EAC 
countries; despite its NPV being the lowest among the three, 
beans still offers higher NPV especially for those who export the 
product to the EAC countries as Table 18 and Table 19 show. 
The reasons for this is that beans is not the main food like maize, 
which means there is an alternative for beans such as  different 
types of peas including  pigeon peas (Cajanus cajan), cowpeas 
(Vigna unguiculata) and a variety of vegetables which consumers 
in East Africa may use as a substitute of  beans. 
        Generally for SMAEs trading locally within the country, 
beans has higher NPV followed by maize and rice and the 
reasons could be due to the fact that   at least every farmer in 
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Tanzania for one reason or another grows maize for food 
security; beans is grown but in smaller scale than is the case with 
maize which make the price of beans to be higher than that of 
maize. Moreover, rice is highly grown in Tanzania and as a result 
it is in abundant supply in different regions making its price to go 
down and eventually leading to low NPV. 
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Table 4: Estimated Average Costs and Benefits per week (Trip) exported to EAC partner states (n=105) 

 
 Agricultural crops and their net present values 

Maize Beans Rice 

Costs and Benefits Monetary value (Tshs) 

Monetary value (Tshs) Monetary value (Tshs) 

COSTS    
Quantity purchased 304.2405063 147.5769231 252.5 

Buying price( Tshs/bag, 1bag=100Kg) 51743.67089 117019.2308 56750 

Total Costs of Buying 15773601.27 17206346.15 14450000 

Labour costs to pack and unload  325696.2025 161961.5385 202500 

Transport costs/hiring a truck 2018911.392**                      1209865.385**                         855000** 

Information costs 40405.06329 23211.53846 25000 

Accommodation and Meals 75000 75000 70000 
Travelling Costs 38000 38000 32000 

Total Costs 18271613.92 18831551.42 15634500 

BENEFITS/RETURNS    

Quantity sold (per bags, Ibag =100Kg) 
304.2405063 147.5769231 252.5 

Selling price (Tshs) 94072.51899 159519.2308 84000 

Total Revenue 28780452.15 23784038.46 23925000 

Net Returns/Benefits 10,508,838.23 4,969,596.75 8,322,500 

Net Present Value (NPV)*    1 493 742170.68*                   690 569747.07*       1 120 132 841.99* 

*NPV are for ten years time horizon using discount rate of 16% and their calculations for each crop are found in appendixes 
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Table 5: Estimated Average Costs and Benefits per week (Trip) traded locally within the country (n=105) 
 

 Agricultural crops and their net present values 

Maize Beans Rice 

Costs and Benefits Monetary value (Tshs) 
Monetary value (Tshs) Monetary value (Tshs) 

COSTS  
  

Quantity purchased 390.8809524 118.0769231 53 

Buying price ( Tshs / bags, 1bag=100Kg) 47849.40476 108940.5128 92000 

Total Costs of Buying 18787145.83 13028051.28 5200000 

Labour costs to pack and unload  390445.2381 118076.9231 186400 

Transport costs/hiring a truck 1197261.905** 356564.1026** 125700 

Information costs 16333.33333 10820.51282 8000 

Accommodation and Meals 16333.33333 11461.53846 10000 
Travelling Costs 16714.28571 11307.69231 10000 
Municipal Council   121000 

Total Costs 20424233.93 13536282.05 5661100 

BENEFITS/RETURNS    

Quantity sold (per bags, Ibag =100Kg) 
   

Selling price (Tshs) 390.8809524 118.0769231 53 

Total Revenue 57000 143107.6923 111200 

Net Returns/Benefits 22,347,750 17,119,384.62 6,344,000 

Net Present Value (NPV)* 254,003,722* 494,638,493.1*          74,118,331.35* 

*NPV are for ten years time horizon using discount rate of 16% and their calculations for each crop are found in appendixes 
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Obstacles for Agribusiness cross border trade in East Africa 
Community 
        The study revealed that in different season based on 
Tanzania government food supply evaluation, the government 
may restrict export and affect the whole trade. However poor 
infrastructures such as roads from the farmers to the market pose 
a big problem for the smoothness of trade. According to the 
reported cases to TCCIA (2014) database on Non-Tariff Barriers 
Monitoring Mechanism transport, clearing and forwarding 
accounts for 24.24% of the reported NTBs. These information 
from TCCIA concur with the findings from this study focused on 
Arusha and Mwanza border points using Mutukula Border in 
Kagera Region whereby Small and Medium Agro-Enterprises 
(SMAEs) owners hire trucks to transport their agricultural goods 
to the EAC market particularly Kenya and Uganda and where the 
roads are good. The major problem in transporting the goods by 
road is the presence of police roadblocks. At police roadblocks, 
police officers stop commercial vehicles at various inter‐country 
road blocks and at border crossings even where there is no 
sufficient proof that the goods being transported are of suspicious 
nature.  
        Engel et al.,(2013) concluded that governments in sub-
Saharan Africa intervene heavily, particularly in times of rising 
food prices. This was particularly pronounced during the recent 
food crisis through non-tariff measures. Trade and agricultural 
policy are also becoming regionalised but there is significant 
difference in terms of the speed of integration and harmonization 
across the continent, as well as the extent to which non-state 
actors are incorporated into these processes. Better infrastructure 
and trade related services can facilitate the spatial integration of 
product and factor markets in both the agricultural and non-
agricultural sectors.  
 

IV. CONCLUSION AND RECOMMENDATIONS 
        The analysis shows that there is potential profit from trade 
of agricultural commodities to EAC countries by Tanzania 
SMAEs which is yet to be taped.  in all the comparative analyses 
done in this study using Cost and Benefit Analysis to compare 
the Net Present value of the three agricultural commodities 
namely maize, beans and rice traded to EAC countries and 
similar commodities traded locally within the country, have 
shown that in all three agricultural commodities, the Net Present 
Values for EAC Cross Border Trade were bigger than the Net 
Present Values of the commodities traded locally within the 
country. There are number of obstacles such as unstable 
agricultural export policy, infrastructural problems such as roads, 
police stops and other non-tariff-barriers that hinder the 
smoothness of the trade. However in supporting Agribusiness 
cross border trade there should be an effort with the government 
and other stakeholders such as EAC Secretariat, East African 
Business Council and ministry of Agriculture in Tanzania to 
lubricate the flow of information on access to finance so as 
SMAEs can obtain enough capital as the results show that 

majority are small enterprises based on their level of capital, on 
the other side from the results the NPV of Maize exported to 
EAC countries is highest among the three crops, this suggests 
that there is possibility of more income if there will be proper 
marketing information on demand and Price of Maize. 
 

ACKNOWLEDGEMENTS 
        The authors would like to acknowledge the African 
Agribusiness Academy (AAA) and African Economic Research 
Consortium (AERC) for the Research Grants. They also grateful 
to Agricultural Economics and Agribusiness Department at 
Sokoine University of Agriculture staff in Morogoro Tanzania 
for their support. ` 
 

REFERENCES 
[1] African Union Commission (2007). African Integration Review. African 

Union, Addis Ababa, Ethiopia. 5pp. 
[2] Central Expenditure Evaluation Unit (2014). Guide to economic appraisal: 

Carrying out a cost benefit analysis. The Public Spending Code. 
[http://publicspendingcode. per.gov.ie/wp-content/uploads/2012/08/D03-
Guide-to-economic-appraisal-CBA-16-July.p df] site visited on 14/06/2014. 

[3] East Africa Community (2012). Status of Elimination of Non-Tariff 
Barriers in the East Africa Community. East Africa Community Secretariat, 
Arusha, Tanzania. 50pp. 

[4] Engel, J., Jouanjean, M., and Awal, A.(2013). The history, impact and 
political economy of barriers to food trade in sub-Saharan Africa: an 
analytical review. Barriers to food trade in sub-Saharan Africa. ODI 
Report.54pp. 

[5] European Union (2013). How investment in the African Agri-food sector 
can help support: Seminar co-organised with DG Development and 
Cooperation Europe Aid development Agribusiness and Development: 
April 10, 2013. Charlemagne, Brussels. 16pp 

[6] Guthiga, P., Wambugu, S., Ogada, M., Massawe, S., Karugia, J., 
Katjiuongua, H. and Oehmke, J. F. (2012).  East Africa Maize Trade 
Impacts. A Synthesis of Findings Policy Brief. United States Agency for 
International Development, East Africa. 4pp. 

[7] Integrated Business Survey (2010). Tanzania Mainland Distributive Trade 
Analytical. National Bureau of Statistics. Ministry of Finance, Dar es 
Salaam, Tanzania. 189pp. 

[8] Tanzania Chamber of Commerce Industry and Agriculture (2013). Best 
Small Business Project The NTBS SMS and Online Reporting and 
Monitoring Mechanism. Application for Best Small Business Project World 
Chambers Competition, Dar es Salaam, Tanzania. 10pp. 

[9] Tongeren, F., Beghin, J. and Marette, S. (2009).  A Cost-Benefit 
Framework for the Assessment of Non-Tariff Measures in Agro-Food 
Trade. Working Papers No. 21. Food Agriculture and Fisheries, Paris. 71pp. 

 

AUTHORS 
First Author – Eliaza Mkuna, Graduate Student, Department of 
Agricultural Economics and Agribusiness, Sokoine University of 
Agriculture, P.O Box 3007, Morogoro, Tanzania 
Second Author – Andrew E. Temu, Professor, Department of 
Agricultural Economics and Agribusiness, Sokoine University of 
Agriculture, P.O Box 3007, Morogoro, Tanzania

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      334 
ISSN 2250-3153   

www.ijsrp.org 

Farmer’s perceptions on climate change impacts in 
different rice production systems in Morogoro Tanzania  

Victoria Jovin Mugula*, and Eliaza Mkuna**  
 

* Assistant Lecturer (Economics), Jordan  University College, P.O Box 1878, Morogoro, Tanzania 
** Assistant Lecturer (Economics), Mzumbe University, P.O Box 5, Morogoro, Tanzania 

 
Abstract- This study was done to assess farmers’ perceptions on 
climate change impacts in different rice production systems in 
Morogoro Tanzania. In specific the study analyzed farmers 
socio-economic characteristics in different rice production 
systems in Morogoro Tanzania and also examined farmers 
perceptions on climate change impacts in different rice 
production systems in Morogoro Tanzania. Both secondary and 
primary data using a structured questionnaires and focus group 
discussion were collected from Morogoro rural and Mvomero 
Districts in Morogoro Region, Tanzania. The study employed 
cross sectional research design by which data were collected at 
one point in time. However the sample size involved was 150 
respondents. The analyses were done using descriptive statistics 
to analyze farmers socio-economic characteristics and Likert 
scale was used to assess respondents’ perceptions on the climate 
change impacts in different rice production systems. The results 
indicate that socio-economic factors such as age, education level, 
household size and main activities of the household affect the 
climate change adaptation and coping strategies perception of 
rice farmers. Moreover small number of respondents believed 
that the climate change is threat to future food security, and also 
majority of farmers perceived that climate change might lead to 
crop failure, unpredicted seasons, drought and floods. The study 
suggested that there is a need for upscalling of awarewness, 
education and capacity building on good agricultural practices 
which will assist farmers to cope with climatic changes. 
 
Index Terms- Farmers’ perception, climate change, rice 
production system 
 

I. INTRODUCTION 
mong the modern global challenge is Climate change, 
climate change has been recognized as a foremost human 

and environmental crisis of the 21st century. Particularly in 
Africa and other developing regions of the world, climate change 
is a hazard to economic growth, long-term prosperity, as well as 
the survival of already vulnerable populations. Consequences of 
this include persistence of economic, social and environmental 
vulnerabilities particularly for the economic and livelihood 
sectors (IPCC, 2007; ISS, 2010). The consistency of variability 
of rainfall is a substantial constraint to the sustainability of rain-
fed farming systems in least developing nation particularly sub-
Saharan Africa (SSA) (Moyo et al., 2012; Unganai, 2000). Due 
to the fact that, most of SSA countries are heavily depending on 
rain-fed agriculture system  a number of  factors now tend to 
affect the sector such as rapid population growth which influence 

the changes in resource uses to accommodate the increasing 
population, this lead to destruction in the water catchment, 
environment at large and speed the rate of climate change effect 
(Moyo et al., 2012; Martin et al., 2000). The impacts of climate 
change in Africa are large and wide ranging, affecting many 
parts of people’s everyday lives. Many climate change impacts 
studies predict negative impacts of climate change more specific 
on agricultural production and food security in large parts of sub-
Saharan Africa (SSA) (FAO,2008 as cited by ISS,2010).Among 
important issue in agricultural adaptation to climate change is the 
way in which farmers apprise their expectations or perceptions of 
the climate in response to unusual weather patterns 
(Gbetibouo,2009). However perception refers to the process 
concerned with the acquisition and interpretation of information 
from one’s environment (Maddox, 1995).Maddison (2006) 
described that adaptation to climate change requires that farmers 
first notice that the climate has changed, and then identify useful 
adaptations and implement them. Most researchers argue that 
environmental perceptions are among the key elements which 
influence adoption of adaption strategies. Nevertheless 
perceptions may be categorized based on context and location 
specific due to heterogeneity of factors that influence them such 
as culture, education, gender, age, resources, endowments, and 
institutional factors (Rashid et al., 2014).  
        Slegers (2008) as cited by Moyo et al., (2012) also indicated 
that experience is an important factor that shapes individuals’ 
perceptions, in terms of seasonality, by which with bad 
experiences of the seasons which the climate was not supportive 
for agriculture production such as drought seasons conveying 
memories and being responsible for how farmers may tend to 
describe different season types. Even though there are several 
studies on climate changes in agriculture, and crop sub sector in 
particular (Mbillinyi et al., 2010; Herath et al., 2011; 
Nhemachena et al., 2010; Rowhan et al., 2011) still little is 
known regarding the farmers’ perceptions on economic impacts 
of climate change under different emission scenarios, costs and 
benefits of adaptations in different smallholder rice production 
systems in Tanzania. These include the rain-fed upland rice, the 
lowland water harvesting-based and the irrigated systems.  
        This study aimed; i) To analyze farmers socio-economic 
characteristics in different rice production systems in Morogoro, 
Tanzania. ii) To assess farmers perceptions on climate change 
impacts in different rice production systems in Morogoro, 
Tanzania. The study aim to contribute in sharing the 
understanding and knowledge farmers perception toward climate 
change on rice farms, this will help policy makers and various 
projects aimed at generating adaptive strategies on climatic 

A 
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changes specifically on how to approach these societies having 
prior knowledge on their perception. 
  

II. METHODOLOGY 
        This study was conducted in Morogoro  rural  and Mvomero 
Districts  in Morogoro Region, Tanzania, using a cross sectional 
approach by collecting data at one episode of time. A cross 
sectional household survey was carried out using a standard 
structured questionnaire and both qualitative and quantitative 
methods of data collection and analysis. Moreover, Primary data 
using focus group discussion with key informants were held. The 
questionnaire assessed farmers’ perception of changes in rainfall, 
temperature and extreme weather events in the last 20-30  years 
and  effects of climate change on  crop production  , rural – urban 
migration  in the last 20-30 years , adaptation options used to 
mitigate the impact of climate change and demographic and 
Social- economic characteristics of the respondents.  
Purposive sampling technique was used to obtain the study 
districts and villages. The main criteria for selection were the 
different agro-ecological zones and smallholder rice farmers. 
These agro- ecological zones were Rainfed , Rain water 
Harvesting  and Irrigation. Morogoro rural and Mvomero 
Districts were purposively selected for the study. A total of three 
villages were purposively selected, that is, one village from 
Morogoro rural District which is Kiroka  and two villages from 
Mvomero District which Mgongola and Mkindo area  practicing 
Rainfed , Rain water Harvesting  and Irrigation system 
respectively. 
        In each village, sampling frame was used to select a random 
sample of 50 smallholder farmers from the village household 
register. For the sampled household, the head or his 
representative was interviewed. Therefore, the study covered 150 
respondents in total.  
        The study adopted descriptive analysis method in analyzing 
farmers’ socio-economic characteristics in different rice 
production systems in Morogoro Tanzania. In assessment of 
farmers’ perception on climate change impacts, Likert scale was 
used to assess and present findings of respondents’ perceptions 
on the climate change impacts in different rice production 
systems. For each perception measuring statement respondents 
were asked to state whether they agree, strongly agree, disagree, 
strong disagree or were neutral (Undecided). In analysing the 
responses, agree and strong agree responses were combined into 
one category to indicate strongly agree while disagree and strong 
disagree were combined to indicate strongly disagree and neutral 
were treated as don’t know (undecided). For qualitative data 
collection, focus group discussions and key informant interviews 
were used.  
        However focus group discussions were done in the three 
villages. The group participants and key informants were chosen 
with the intent of balancing social aspects such as gender, age 
and geographical dispersion in the target areas. During the 
discussion, a checklist with guiding questions was used. The 
information gathered included farmers perception on climate 
change impacts, adaptation strategies used in the community by 
farmers, challenges faced when adapting, costs and benefits of 
adaptation, production practices used by rice producers and 
climatic trends for the past few years. Focus group discussion 

was useful as it allowed freedom of expression and maximum 
participation in respect to knowledge, experience, opinions and 
feelings. 
 

III. RESULTS AND DISCUSSION 
Demographic and Social-Economic Characteristics of the 
Respondents 
        The socio-economic profile of the respondents examined 
were age, marital status, household size, education of the 
respondent, main activities of the respondents, perception on 
climate as follows: 
Age of the respondents 
        The distribution of the respondents according to age was 
presented in (Table 1).  The age of the respondent indicated that 
experience had an influence on agricultural production and 
adaptation options. A large proportion of respondents were 32-51 
years old, followed by over 51 years old and few respondents 
were in the age below 32 years old. This implied that rainfed area 
had large group (58%) of active people aged between 32-51 
years followed by irrigated (56%) and rainwater harvesting area 
(44%). Therefore, results of this study revealed that, many of the 
households’ heads were in the age group of active people and 
could take actions on adaptation measures on the climate change.  
Education level  
        The distribution of respondents by education level indicated 
that most of the respondents in irrigated area had primary 
education (78%) and beyond secondary education (4%) 
compared to non-irrigated areas (Mgongola and Kiroka). Rainfed 
area had high level of illiteracy (28%) compared to other 
villages. In addition, rainfed and rainwater harvesting areas had 
equal number of respondents with secondary education (6%) 
compared with respondents from irrigated (4%) Based on these 
findings, one could infer that farmers with high level of 
education marginally had more knowledge and information on 
good agricultural practices, coping and adaptation strategies and, 
those farmers with tertiary education were able to synthesize 
information much better than those who had less formal 
education or illiterate. This indicated that farmers’ education and 
skills were important factors in production activities; adaptation 
of strategies (options) against adverse effects of climate change.  
Household size 
        Irrigated area had higher percentage of the household size, 
5-7 members, (48%) compared to rainfed area (42%) and 
rainwater harvesting area (38%) locations (Table 1). Results 
from this study indicated that large household size might have 
positive impact in the improvement of the productivity especially 
if members fully participate in farming activities. These findings 
indicated that households with large farm size were more likely 
to engage in agricultural production, take advantage of high 
production in agriculture and are more likely to adapt to climate 
change. 
Main activities of the head of the household  
        Majority of the respondents in rainwater harvesting areas 
(72%) were engaged in crop production and, other activities 
(28%) such as causal labour and livestock keeping. Most of the 
respondents in rainfed areas (44%) engaged in crop and livestock 
production compared to irrigated (16%) and rainwater harvesting 
(12%). The majority of the people in irrigated area (18%) earned 
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their living from crop production and business followed by 
rainwater harvesting (16%) and rainfed category (10%). This 
suggested that, crop production was the major activity in the 
study area followed by livestock keeping while off farming 

activities and engagement of work for wages were taken as 
coping strategies to supplement income and against climate 
change impact in the study area. 
 

 
Table 1: Distribution of respondents by social and economic characteristics 

 
 
Variables 

Kiroka (Rainfed) Mgongola (RWH) Mkindo (Irrigated) 
Frequency % Frequency % Frequency % 

Sex        
Male 25 50 32 64 35 70 
Female 25 50 18 36 15 30 
Total 50 100 50 100 50 100 
 
 

      

Age       
< 32 9 18 12 24 12 24 
32 – 51 29 58 22 44 28 56 
Above 51 12 24 16 32 10 20 
Total 50 100 50 100 50 100 
       
Education level       
No formal education 14 28 11 22 7 14 
Primary 33 66 36 72 39 78 
Secondary 3 6 3 6 2 4 
Beyond Secondary  0 0 0 0 2 4 
Total 50 100 50 100 50 100 
       
Household Size       
< 2 6 12 12 24 7 14 
3 – 4 18 36 17 34 14 28 
5 – 7 21 42 17 34 24 48 
8 – 10 3 6 4 8 4 8 
11 and above 2 4 0 0 1 2 
Total 50 100 50 100 50 100 
       
Household Activities        
Crop production 21 42 36 72 33 66 
Crop and Livestock  22 44 6 12 8 16 
Crop and Business 5 10 8 16 9 18 
Others (Livestock and 
causal labor) 

2 4 14 28 0 0 

Total 50 100 50 100 50 100 
Source: Field Survey (2013). 
 
The Perception of Farmers about Climate Change Impact 
Threat from climate change 
        The perceptions regarding threats from climate change 
impacts differed among farmers (fig. 3). The study found that 
climate change was perceived to have more impact on agriculture 
than on other sectors, as agriculture depended much on rainfall 
compared to other sectors. A few respondents (about 2%) 
perceived climate change impacts in the health sector and fuel 

wood availability. While (10%) of the respondents in rainfed 
system perceived that there were no threats from climate change 
in any of the livelihood sectors. This was due to lack of 
knowledge and awareness on the impacts caused by the climate 
in those sectors. 
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Figure 1: Farmers perception on threat from climate change 
Perceived impacts of climate change on rice production 

 
        The majority of the respondents (98%) across the rice 
production systems perceived climate change to have impacted 
negatively on rice production (Fig. 4). Climate change impacts 
all the production systems with differing magnitude of impacts 
on yields that cannot be explicitly conceived in mere perception 
of farmers. Under a changing climate, with no adaptation, rainfed 
areas and RWH experienced low yields of 0.72 tons per hectare, 

which was below the average national rice production in 
comparison with other systems. For example, RWH and irrigated 
systems had production level of 1.24 and 4.51 tons per hectare, 
respectively, under a changing climate. Therefore, farmers were 
aware of the adverse effects of climate change on rice 
production.  
 

 
Figure 2: Perception of climate change impact on rice production 

 
Rainfall-related production risks 
        Results from the FGDs conducted in Rainfed, RWH and 
irrigated areas indicated that there were changes in rainfall 
patterns for the past thirty years. For example in the past 30 years 
(1980’s) Masika rain season regularly started from March to 

June; the dry season started from July to August; and Vuli from 
September or mid-October. In Kiroka where rainfed rice 
production is practiced, for the past 30 years Masika regularly 
started from February to June; the dry season from June to July; 
while Vuli started from August to September. Due to heavy 
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rainfall in year 1999, irrigated areas experienced floods which 
had big impacts on their livelihoods (Daninga, 2011). 
        Furthermore, respondents reported that in recent years the 
Vuli and Masika rains were not predictable in Irrigated and RWH 
areas. Masika usually lasted from February to July while Vuli, 
with relatively low amount of rainfall, lasted from September to 
December. These seasons’ patterns led to change in the crop 
pattern and for example, the main crops grown currently were 
rice and maize. In Kiroka where rainfed rice production is 
practiced, currently Masika lasted from February to April; the 
dry season from May to September; while Vuli lasted from 
October to December and the main crops grown were banana, 

maize, sorghum, cassava and rice. Therefore, the changing 
pattern of rainfall regime resulted into a number of production 
risks that farmers had to bear over time.  
 
Flooding 
        Results in Table 5 show that about and over three quarters 
(74% and 88%) of the respondent farmers in RWH and irrigated 
areas concurred with the argument that due to the change in 
rainfall pattern, the incidences of floods had increased in their 
areas. The incidences of floods were relatively less perceived by 
farmers in a rain-fed farming system.  
 

 
Table 5: Perceptions on flooding risk 

 
Responses Kiroka 

(Rainfed) 
Mgongola 
(RWH) 

Mkindo 
(Irrigated) 

n % n % n % 

Strongly Agree 33 66 37 74 44 88 
Don’t  know 5 10 0 0 0 0 
Strongly Disagree 12 24 13 26 6 12 

 
        The lowland irrigated and RWH crop land landscapes are 
prone to flooding with high intensive rains. For example, in year 
1999, floods occurred in Mgongola and led to the destruction of 
houses and farms. In rain-fed uplands, the hilly land scapes 
facilitated drainage of excessive rain currents down the slopes, 
hence reduced the threat of flooding. 
 

Crop failure 
        The results in Table 6 indicate that majority of respondents 
(88%-100%) across the rice production systems perceived that 
rainfall related risk due to climate change and variability caused 
crop failures. 
 

Table 6: Perception on crop failures risk 
 

 
Responses 

Kiroka 
(Rainfed) 

Mgongola 
(RWH) 

Mkindo 
(Irrigated) 

n % n % n % 
Strongly Agree 44 88 50 100 45 90 
Don’t know 5 10 0 0 1 2 
Strongly Disagree  1 2 0 0 4 8 

 
        These observations corresponded with the findings from the 
study reported by IFPRI (2007) that, farmers perceived that 
drought, heavy rainfall and floods were the major causes of crop 
failure.  This implied that rainfall fluctuation also affected crop 
production much in the study area. 
 
Drought risk 
        Drought aggravated by climate change and variability has 
led to impacts in crop production. These impacts include reduced 
and failed crop yields, increased crop pest infestation and 

diseases. Results in Fig. 5 show that most of the respondent 
farmers  (> 90%) agreed that drought had adversely impact their 
rice production. According to Daninga (2011) the high frequency 
of drought was a result of numerous economic activities. This 
culminated into the destruction of the environment and adversely 
affected rainfall formation cycle hence minimizing chances of 
having rainfall in the area. For example, it was observed that due 
to increased population pressure forests had been encroached by 
farmers in search of agricultural land and firewood collection. 
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Figure 3: Farmers perception on drought risk 
 

IV. CONCLUSION, RECOMMENDATION AND 
POLICY IMPLICATION 

        The study concluded that, socio-economic factors affect the 
perception of rice farmers in that areas studied. Among these are 
age of the respondent which is proxy for experience and this 
shows that it had an influence on agricultural production and 
adaptation options. Households’ heads found in the study were in 
the age group of active people implies they are able to take 
actions on adaptation measures on the climate change. It was 
clearly observed that farmers with high level of education 
marginally had more knowledge and information on good 
agricultural practices, coping and adaptation strategies on climate 
change. However households with large farm size were more 
likely to engage in agricultural production and are more likely to 
adapt to climate change. Among the main activities, crop 
production was the major activity in the study area followed 
other off farm activities which were taken as coping strategies to 
supplement income and against climate change impact.  
        Small number of respondents believed that the climate 
change is threat; this was due to lack of knowledge and 
awareness on the impacts caused by the climate in those sectors. 
Majority of rice farmers across the rice production systems 
perceived climate change to have impacted negatively on rice 
production. Respondents perceived that in recent years the rains 
seasons were not predictable in Irrigated and RWH areas but 
also; floods were relatively less perceived by farmers in a rain-
fed farming system the rice production systems perceived that 
rainfall related risk due to climate change and variability caused 
crop failures. Moreover drought had adversely impact on the rice 
production system in the study area.  
        This suggest that more education and awareness or capacity 
building programs on good agricultural practices which will 
enhance increase in productivity in line with climate change 
should be up-scaled to rich many farmers as results show that the 
perception of  the threat that may be caused by climate change is 

still very low. This indicates the awareness of impact of climate 
change is not known to farmers. 
        Government as the policy and law making Institution has to 
play most influential part to ensure climatic mitigation and 
adaptation at all levels. It is the main responsibility of the 
government to prepare a planned and proactive strategy to secure 
good functioning of the social, economic and agricultural system. 
The respected authorities also need to check the significance of 
the necessity of farmers’ expectations of new supports from time 
to time to take appropriate steps and support the affected farmers.  
Moreover, Government institutions need to put more efforts into 
providing farmers with accurate weather forecasts as most 
farmers have no confidence in the weather forecasts received. 
This will enable farmers to fully exploit seasonal rainfall 
distribution so as to improve and stabilize crop yields.  
        In addition to that  small-holder farmers need to be 
supported by different institutions and Government  in the 
adaptation process  like  efficient usage of water resources  in 
agriculture due to the fact that  rain has becoming more erratic 
and with delayed onsets of rainfall there is need for the 
government  through scientist and policy makers  to facilitate the 
development and dissemination of agricultural technologies such  
Irrigation schemes  and  the usage of  integrated pest 
management  as this will help in forecasting extreme climatic 
events like floods, disease and pest outbreaks in Tanzania. 
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Abstract- The main focus of this study was culture and beliefs: 

Social implication on education of women in Nsukka Local 

Government Area, Enugu State, Nigeria. To guide this study, 

three research questions were formulated. The study adopted a 

descriptive survey design. The population of the study comprised 

of all the business women at Ogige Main Market, Nsukka LGA 

with first School Leaving Certificates. The sample consisted of 

250 business women selected through multi-state sampling 

technique in which simple random sampling and proportional 

sampling techniques were used. Questionnaire was the 

instrument for data collection which was dully validated by two 

experts in Adult Education and one expert in Measurement and 

Evaluation. Data collected were analyzed using mean. The 

reliability of the instrument was 0.85. Among the major findings 

of the study were that women play significant roles in national 

development such as production of food, health care delivery, 

peace making, etc. the socio-cultural factors militating against 

women education include among others denial of right to own 

property, subjection of girls to early marriages, preference of  

boys education to girls. The strategies include early childhood 

development, compulsory education, campaign against early 

marriage, among others. Some of the recommendations include 

that parents should be sensitized on the need for education of 

girls/women, the education of girls should be caught young, just 

to mention but a few. 

 

Index Terms- Culture, Education, Women education 

 

I. INTRODUCTION 

omen are generally considered to be at the lowest rung of 

poverty ladder in Nigeria. Women are more than fifty 

percent of the world’s population. They perform two-third of the 

world’s work, yet receive one-tenth of the world’s income and 

own one-hundredth of the world’s property. They represent a 

staggering seventy percent of the world’s one billion poorest 

people. This is a stack development reality for our world 

(Elegbede, 2012). 

        In Africa, most women have been politically, socially and 

economically oppressed, discriminated and repressed for so long 

that in these societies, they still encounter many impediments and 

they try to ascend to different positions apart from the ones 

“originally reserved for or expected from them (African 

Development Forum, 2008). Attempts by women rights 

advocates to challenge the status quo have often met with stiff 

resistance from the men and even some women of such societies, 

who question their audacity and authority to alter nature and 

culture (Simona, 2010). This, therefore, leaves one with the 

question as to whether all these do not amount to a newer forum 

of slavery or whether they are just aimed at sustaining culture. 

Culture in this sense, is the aggregate of the social, ethical, 

intellectual, artistic, governmental and industrial attainment of a 

community, and by which it can be distinguished from any other 

community. It includes the ideas, traditions and material objects 

characteristics of such a community (Anyanwu, 2002). In other 

words, culture is the totality of peoples’ way of life. 

        Moreover, in some parts of the South-East Nigeria, women 

up to this day are often exposed to harmful and obnoxious 

cultural practices after the death of their spouse, ranging from 

ritual confinement, restriction of movement, deprivation of 

family property to expulsion from the family home. This is in 

agreement with Nmadu (2000) that the Nigerian society (both 

historical and contemporary) has been dotted with peculiar 

cultural practices that are potently harmful to women’s 

emancipation, such as early/force marriage, wife-inheritance and 

widowhood practices. 

        Women’s overall development has been characterized by a 

traditional gender bias in economic empowerment which has by 

and large locked them into types of work that accord low 

economic status. The situation affected their value in the society 

and also prevented their movement towards better remunerated 

jobs. This situation also deprived women opportunities to 

maximally contribute their quota to national development. This 

phenomenon and other harmful cultural practices in Nigeria such 

as the preference of male child to female child did not help 

matters with regards to women education. This contributed in 

causing retrogression in women education as many parents 

preferred withdrawing their daughters as to give room for their 

son’s education (Adedokun, 2011). 

        Fadeiye and Olonegan (2001), viewed woman education as 

a process of enabling women to develop the capacity to actualize 

their potentials. It involves all efforts that is geared towards 

harnessing the hidden or untapped potentials in women. Women 

should thus be looked at as individuals that posses some hidden 

potentials to contribute to national development. They should, 

therefore, be encouraged to develop to their fullest potential 

through education. Wikipedia (2015) defined education as a 

process of teaching and learning skills and knowledge. It also 

means helping people to learn how to do things and encouraging 

them to think about what they learn. It is, therefore, important for 

educators to teach ways to find and use information. This is in 

line with Anugwom (2009) that education is the main tool for 

W 
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imparting skills and attitudes relevant to the contribution of the 

individual to the development of the society. It is a key every 

individual should possess in order to make significant 

contribution to national development. 

        Unfortunately, one of the major areas where women are 

socially discriminated and suppressed with great consequences 

on their individual futures and that of the society as a whole is 

education. Despite the massive global sensitization on gender 

equity in the provision of educational services, some women in 

Nsukka Local Government Area are still being discriminated in 

education. Evidence abounds that in some communities in the 

area, preferences are still given to education of boys much more 

than girls. The girls are sent to early marriages while their boys 

are in school thereby creating more illiteracy in the society which 

is a gap that needs to be bridged.  For instance, girls who have 

succeeded in finding themselves in schools are also exposed to 

teachers and other school activities that reinforce negative gender 

stereotypes, discriminatory practices and even sexual harassment. 

Some women at Nsukka are still being oppressed with 

humiliating and dangerous widowhood rites, relegated to low 

income jobs, denial of the right to own land or property, as well 

as denial of the right of widows to inheritance all because of 

cultural belief. Many still believe the saying that “a man’s culture 

is his identity” to perpetuate acts of injustice on women in the 

name of identifying with their culture. This has even become so 

serious that some of the women have accepted their fate and see 

such oppressive culture into which they were born as immutable 

and sacred. Many of the women are engaged in one business or 

the other at Ogige Market, Nsukka, just to earn a living. 

        Therefore, the exclusion of these women from education 

due to culture and beliefs that women are intelligently weak, 

potential and future housewives and not major key players  in 

society has created a negative mindset about female education 

which is suppose to be a reverse. It is against this background 

that makes this topic well founded and timely by the researcher. 

 

II. RESEARCH QUESTIONS 

        The following research questions were formulated to guide 

the study. 

1. What are the roles of women in national development? 

2. What are the socio-cultural factors and beliefs that 

militate against women education empowerment in 

Nsukka Local Government Area? 

3. What are the strategies for enhancing women education 

in Nsukka Local Government Area? 

 

III. MATERIALS AND METHODS 

        The study adopted a survey research design. The population 

of the study comprised of all the business women with First 

School Leaving Certificates (FSLC) at Ogige main Market who 

are indigens of Nsukka LGA. The sample of the study consisted 

of 250 business women selected through multi-stage sampling 

technique. In the first place, out of the 18 communities that make 

up Nsukka LGA, 9 communities were randomly selected. 

Secondly, to make sure that the 9 communities are equally 

represented in the sample, proportionate sampling technique was 

used to selected sample from each community using 50%. A self 

structured questionnaire titled “social implication of culture and 

beliefs on education of women (SIOCAOEOW)” was used. The 

instrument was subjected for validity by two experts in Adult 

education and one expert in Measurement and Evaluation all 

from University of  Nigeria, Nsukka, Nigeria. Comments and 

recommendations were effected in the final construction of the 

instrument by the researcher. The reliability of the instrument 

was ascertained using Cronbach Alpha and 0.85 was obtained 

and was adjudged highly enough. The data collected was 

analyzed with Mean. Decision rule was based on 4-points 

numeral values assigned: Strongly Agree (SA) = 4 points, Agree 

(A) = 3 points, Disagree (D) = 2 points and Strongly Disagree 

(SD) = 1 point. The criterion mean is 2.5. This implies that any 

mean that is up to 2.5 and above was agreed on while means 

below 2.5 were not agreed on. The means were also ranked. 

 

IV. RESULTS/FINDINGS 

        The findings of the study were presented according to the 

research questions in tables 1, 2 and 3. Out of the 250 copies of 

the questionnaire distributed and returned, 7 were badly filled 

and discarded while the remaining 243 copies were presented 

and analyzed in tables using mean. 

 

Research Question 1 

What are the roles of women in national Development? 

 

Table 1: Roles of women in national development 

 

S/N Roles Mean Rank 

1. Production of food for all 3.84 1
st
 

2. Representation of women 

in politics 

2.66 9
th

 

3. Peace making in societies 3.72 2
nd

 

4. Coordinating of resources 2.87 7
th

 

5. Management of homes 3.65 3
rd

 

6. Nursing mothers/carers 3.55 4
th

 

7. Agents of socialization 3.36 5
th

 

8. Educating of masses 2.84 8
th

 

9. Health care delivery 3.21 6
th

 

 

        Table 1 revealed that all the items were agreed by the 

respondents. This is because the mean scores in all the items are 

above the criterion mean of 2.5 which implies that all the items 

are the roles women play in national development. 

 

Research Question 2 

        What are the social-cultural factors and beliefs that militate 

against women education empowerment in Nsukka LGA? 

 

Table 2: Socio-cultural factors and beliefs that militate 

against women education empowerment in Nsukka LGA. 

 

S/N Factors Mean Rank 

1. Women are oppressed    and 

humiliated 

2.74 6
th
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2. Women are relegated to low 

income jobs 

3.30 5
th

 

3. Denial of the rights to own 

land/property 

3.72 2
nd

 

4. Preference of education of boys 

to girls 

3.74 1
st
 

5. Women regarded as inferior sex 3.42 4
th

 

6. Sexual harassment 2.61 7
th

 

7. Ritual confinement of widows/ 

widowhood rites 

2.52 9
th

 

8. Subjection of girls to early 

marriages 

3.53 3
rd

 

9. Exclusion of women from 

public leadership of family. 

2.60 8
th

 

 

        Table 2 equally revealed that all the items were agreed by 

the respondents because all the means scores are above the 

criterion mean of 2.5. This implies that all the items are the 

socio-cultural factors and beliefs that militate against women 

education in Nsukka LGA. 

 

Research Question 3 

        What are the strategies for enhancing women education in 

Nsukka LGA? 

 

Table 3: Strategies for enhancing women education in 

Nsukka LGA. 

 

S/N Strategies Mean Rank 

1. Early childhood development by 

parents. 

3.32 1
st
 

2. Intervention to reduce the 

opportunity cost of schooling for 

girls. 

2.58 8
th

 

3. Mobilizing women to go to 

school 

3.01 3
rd

 

4. Adopting basic education to 

catch girls young as they grow 

into adulthood. 

3.23 2
nd

 

5. Creating a conducive learning 

environment 

2.90 6
th

 

6. Compulsory education 2.85 5
th

 

7. Sensitization of parents on the 

need for girls’ education. 

2.77 4
th

 

8. Non-formal education for out-of-

school girls/women. 

2.54 9
th

 

9. Campaign against early 

marriages. 

2.66 7
th

 

 

        Table 3 showed that all the items were agreed by the 

respondents because all the mean scores are greater than the 

criterion mean of 2.5. This implies that all the items are useful 

strategies for enhancing women education in Nsukka LGA. 

 

V. DISCUSSION 

        The data in table 1 revealed that all the items were accepted 

by the respondents as the roles of women in national 

development. This implies that the women play significant roles 

in both Federal, State and Local government levels in 

engendering enormous development in Nigeria. This agrees with 

Awe (1990) who sees the importance of women from their roles 

as peace and stability at home that depends largely on the 

managerial abilities of women. She further stressed that the 

women, especially the mothers plan, organize, direct and 

coordinate all resources at home to the benefit of all members of 

the family. Effective management of the home promotes national 

development. But wherever this is lacking, the reverse is usually 

the case (Lasiele, 1999). In agricultural sector, women have 

made significant contribution to food production and processing. 

Olawoye (1985) describes Nigerian women as a crucial factor of 

production. To him, they assumed this status because they are 

largely responsible for the bulk production of crops, agro-based 

food processing, presentation of crops and distribution of yields 

from farm centres to urban areas. This corroborates with the 

report by NAERLS (2000) that women in Anambra State of 

Nigeria contribute more than the men in terms of labour input in 

farming and are solely responsible for household management 

duties. 

        In the political and decision making spheres, women in 

Nigeria have also played important and vital role. For example, 

in Nigeria, some women have held positions at both Federal, 

State and Local government levels. They include Mrs. Okonjo 

Iweala (Minister of Finance), Hon. Saudatu Sani (chairman, 

house committee on women affair and youth development), Hon. 

Abike Dabiri (Chairman, house committee on media and 

publicity), among others. These women helped in empowering 

Nigeria women and contributing to national development. 

        The data in table 2 revealed that all the items were accepted 

by the respondents as the socio-cultural factors and beliefs that 

militate against women education empowerment in Nsukka 

Local Government Area. The sub-ordination and marginalization 

of women affect the educational empowerment. This is in 

support with Eya (2005) that instances of socio-cultural 

subjugation of women abound in contemporary Africa Societies. 

There is till a high preference of boys to girls and men to women. 

Consequently, some women have lost their human identity and 

dignity right from birth. This issue of high preference of male to 

female children has brought a lot of conflicts and violence in 

matrimonial homes as the women involved are often maltreated 

and held responsible for changing the baby boys in their wombs 

to girls in a situation where majority of the children happen to be 

girls. 

        More so, there is still a lot of sexual degradation and 

exploitation. Most societies, especially in Africa believed that 

sexuality and women mean the same thing. Female sexuality is 

viewed as property of men and the women have no control and 

right over their own sexuality. It is, therefore, not surprising to 

see a man battering his partner for refusing him his right to sex” 

(even when the women are not in a sexual mood. With this kind 
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of mindset, it is not difficult to comprehend why and how some 

women easily become victims of prostitution. In the same vein, 

UNESCO (2008) agrees with the view that the female-to-male 

ratio in school enrollment across Africa remained below 0.80 in 

more than half the countries, as there had instead been a reversal 

in the convergence process of the gender gap between boys and 

girls in enrollments with a decline from 82% in 1999 to 79% in 

2004. This backward trend in the education of girls across Africa, 

is a product of religious and cultural beliefs that see female 

education not only as a waste but also a crime. This, therefore, 

creates a huge challenges for most African countries, as the 

agenda of the UN through the Millennium Development Goals 

(MGDs) in closing gender gaps in education and other related 

domains within the projected time frame remains elusive. 

        The data in table 3 also revealed that all the items were 

accepted by the respondents as the prospective strategies for 

enhancing women education in the area. It is assumed that when 

the strategies are rightly employed, the tyranny and operation 

against women education will be reversed. Women should be 

helped to enroll in educational programmes so as to achieve 

social integration. This agrees with Sussmuth (2004) that it is not 

the transmission of knowledge that is the problem but the 

integration of women against a background of differences in 

cultural identity. We can no longer afford to be paying lip service 

to women participation in literacy programmes, women should 

be looked for and brought to literacy programmes or such 

programmes taken to them where they are for them to take 

advantage of the proximity to attend. This corroborates with the 

view of the World Bank (2015) that outlined five steps to 

improve girls’ education, skills and job prospects thus: (i)give 

girls a strong foundation through early childhood development 

(ii) intervention to reduce the opportunity cost of schooling for 

girls such as conditional cash transfers (iii) creation of an 

environment that encourages investments in knowledge and 

creativity that requires innovative specific skills and investments 

to help connect people with ideas, as well as risk management 

tools that facilitate innovation (iv) adopting basic education and 

promotion of flexible, efficient and secure markets by the 

societies. 

 

VI. CONCLUSION 

        From the foregoing, it is evident that women play 

significant roles in national development ranging from food 

production, social to political development of the nation. 

Unfortunately, in some areas such as Nsukka LGA, women are 

oppressed with humiliating and dangerous widowhood rites, 

relegated to low income jobs, denied the right to own land or 

property as well as denial of the right of daughters and widows to 

inheritance. Girls are sent to early marriages and preference is 

given to male education to their female counterpart, all in the 

name by discrimination and cultural beliefs. 

        Women education has been seen as a sinquanon for 

empowering women to be able to organize themselves to 

increase their own self reliance and be independent in their way 

to contributing to family, society and national development. 

Through education, women can be conscientized on the negative 

implication of the culture and then seek solution that would 

ameliorate the situation and pave way for women liberation. 

VII. RECOMMENDATIONS 

        Based on the findings, the following recommendations were 

made: 

1. Parents should be sensitized on the need for 

girls/women education. This is to enable them 

understand that girls education is as good as boys 

education and to avoid discrimination against female 

children. 

2. The society should abolish the cultural beliefs and 

traditional practices that militate against women. This 

will accord the women equal opportunity with their 

male counterpart in developmental issues. 

3. The government should make education compulsory for 

all categories of learners. This will help to catch the 

girls young as they grow into adulthood. 

4. Campaign should be mounted on the negative effects of 

early marriage. This will help to reduce the rate and 

interest of parents in giving their female children out for 

marriage 
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Abstract- One of the methods in the success of the role of 
government that are currently considered relevant in the context 
of governance is the recognition of the role of CSR provided by 
the private sector in helping the government tackle the various 
problems the public sector. With the legislation on corporate 
social responsibility (CSR ) under Article 74, No. 40/2007 on 
limited liability company (PT), the Government indicated 
kepeduli anya on issues in the field of CSR in Indonesi a. With 
the law comes the question, the extent to which the ideal role 
undertaken by the government in the implementation of CSR is 
to encourage the implementation of CSR Sinarmas in Kodam VII 
/ WRB in the perspective of governance with less involves actor 
others such as Private sector and civil society. By looking at 
public sector roles in strengthening corporate social 
responsibility Fox, Ward, Howard (2002), this study will 
describe how the roles performed by ernment in the 
implementation of CSR Sinar Mas in Kodam VII / WRB. The 
findings of the research show that the government's role was 
limited to the role of mandating through legislation on how 
companies in the natural resources sector are required me carry 
out CSR activities. The role of government in not maximized as a 
facilitating role, Partnering and endorsing. No system of 
supervision in the implementation of CSR RTLH by the 
government involving civil society and the private deposited in 
the implementation, therefore, the government should increase of 
its role in raising the issue of CSR undertaken by the private 
sector. 
 
Index Terms- a social responsibility and  corporate responsibility 
(CSR), the Government role in CSR, Governance. 
 

I. INTRODUCTION 
n the perspective of the science of public administration, state 
authority is seen as an organization that has a role to handle a 

variety of public issues. Currently the country is deemed 
powerless to overcome the problem became public that 
tangungjawabnya effort, especially issues related to global 
problems. The impact of globalization and the weakness of 
human resources (HR) which is owned by the Government is a 
challenge, especially in formulating a policy which is expected to 
overcome the problems of the public. Awareness of the weak 
institutional capacity of government in dealing with the public 

sector to encourage the government to be willing to involve other 
actors in addressing public problems. This condition causes the 
role of non-governmental organizations / private or non-state to 
get involved in the affairs of government increased.  
        The involvement of non-state actors in this case the private 
sector and the public is needed, especially in support of the 
realization of good governance (Governance). Actor / private 
organizations now have a very important role to help the public 
sector so that the state / government will be helped by the 
participation of the private sector in delivering public services. 
Governance as a selection of models and methods in running 
government power basically rely more heavily on the 
involvement of various elements, both from the community , 
among fellow government organizations, non-governmental 
organizations, as well as from private organizations (Leftwich 
1993; Rhodes 1997).  
        In line with the statement then Oyugi (2000) states that 
governance means the Government in carrying out its functions 
no longer look at the activity and power is in itself, but must 
already involve actors and other organizations. Therefore, when a 
unit of government performance is measured by the extent of the 
interactions and relationships between the various actors who 
exist outside the bureaucracy. One method in the success of the 
Government's role is currently considered relevant in the context 
of governance is the recognition of the role of CSR provided by 
the private sector in helping the government tackle the various 
problems the public sector. The complexity and rapid change 
such as not being able pursued by the government that requires 
the government to engage other actors in development and 
address the problems of the public sector.  
        To be able to run well and are able to control and supervise 
the necessary involvement of other actors outside the State (Non 
State). This is in line with k Concept Governace ADB (2000), 
which should prioritize the principles of Transparency, 
Accountability, Responsibility and fairnesss, that the 
implementation can involve many actors to supervise each other 
like the concept of governance dikemukaan by Rodes (1996), 
Stoker (1998 ) involving government actors, private and public.  
The involvement of other actors outside the government in the 
context of corporate social responsibility (CSR) kuhususnya 
private sector and society in governance perspective mela l ui 
increasing the role of government in CSR at the core of which is 
in gin achieved by this research. By looking at public sector roles 

I 
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in strengthening corporate social responsibility Fox, Ward, 
Howard (2002), that the role of government should as 
mandating, facilitating, partnering and endorsing to improve 

CSR as can be seen in Table 1. Roles In Strengthening Public 
Sector CSR.  
  

 
Table 1. Roles In Strengthening Public Sector CSR 

  

Mandating  'Command and 
control' legislation  

Regulators and 
inspectorates  

 
Legal and fiscal penalties 
and rewards  

Facilitating  
'Enabling' legislation  Creating incentives  Capacity building  
Capacity building  
  Raising awareness  Stimulating markets  

Partnering  Combining resources  Stakeholder engagement  Dialogue  

Endorsing  Political support  
    Publicity and praise  

Source: Fox, Ward, Howard (2002), public sector roles in strengthening corporate social responsibility: a baseline study, IIED.  
 
        In line with the (Fox, Ward, Howard, 2002) then O'Rouke 
(2004) provide a more detailed explanation about the role of 
government above categories. First, the role of mandating when 
the government is giving out legally mandated through 
legislation or government regulations. So the government can 
conduct surveillance in terms of CSR reporting both the 
evaluation reports and cross-checking the contents of the report. 
The second is when the government facilitating provide a 
reference or guidelines in the implementation and reporting of 
CSR and CSR information dissemination. The third is partnering 
in which the government is involved in the promotion of multi-
stakeholder cooperation initiatives or cooperation with the 
respective companies. In other words, the government can be a 
facilitator of dialogue between stakeholders. The fourth is 
endorsing the role of CSR in terms of reporting program through 
positive efforts within a framework of transparency as an 
example is the CSR award  
        With the law on corporate social responsibility (CSR) under 
Article 74, No. 40/2007 on limited liability company (PT), the 
Government demonstrated its concern to the issues in the field of 
CSR in Indonesia. With the law comes the question, to what 
extent the ideal role undertaken by the government in the 
implementation of CSR is to encourage the implementation of 
CSR Sinarmas in Kodam VII / WRB in governance perspective 
by involving other actors such as the private sector and civil 
society. The Role of Government in improving CSR is the which 
is not optimal, especially in the CSR program for Rehabilitation 
Home unlivable (RTLH) Sinarmas in Kodam VII / WRB, the 
formulation problem in this study is "How the Role of 
Government in promoting CSR RTLH Sinarmas In Kodam VII / 
WRB Makassar ". Roomates objective of this study is to describe 
and analyze how the role of government (public sector) on the 
issue of corporate social responsibility. This research will clarify 
the role Carried out by the government in the implementation of 
CSR Sinarmas in Kodam VII / WRB Makassar. 
 

II.  RESEARCH METHODS 
         In order for the formulation of the problem of missed and 
the purpose of this research is achieved, this study used a 
qualitative approach. The unit of analysis of this study is 

Sinarmas and Kodam VII / Wirabuana particular army unit in the 
city of Makassar as beneficiaries of CSR programs RTLH. 
Collection techniques compaction technique yes wawacara and 
observation while the key informants were: Regional 
Commander VII / WRB, Head of corporate communication 
Sinarmas President Office, Chief of Engineers Military 
Command VII / WRB Makassar, Pabandya Jaslog Skodam VII / 
WRB, 9 POP of units in carefully composed of Yonkav 10 / 
assault, Yonzipur 8 / SMG, Yon Raider 700, Zidam VII / WRB, 
Denintel Kodam VII / WRB, Hubdam VII / WRB, Yon Arhanud 
Maleo, Pomdam VII / WRB, Yon Armed 6-67 / Pull, receiver 
Rehabilitation RTLH CSR program consisting of 27 (twenty 
seven) community (Soldier / GOVERNMENT EMPLOYEES, 
Army and wife) beneficiaries of CSR programs of rehabilitation 
RTLH represented by three people from each POP collected for 
interviews each receiver unit RTLH CSR program.  
 

III.  RESULTS AND DISCUSSION 
         The role of public sector in improving CSR (Fox, Ward and 
Howard, 2002) says that the role of public sector consists of 
Mandataing, Facilitating, Partnering and endorsing that should 
be run by the Government in the implementation of CSR 
programs RTLH Sinarmas in Kodam VII /WRB.  
        The results showed that Roles Mandating (Mandate) can 
be done with the mandate of the law (law), regulation 
(regulation), penalties (penalties), and public sector institutions 
related to control various aspects of business investment or 
operations. According to Fox, Ward and Howard (2002), that the 
Government can: a) Ordered and control through Law 
(Command and Control legislation). This is done Through Law 
No. 40 of 2007 on limited liability company (PT.), The role of 
government comand and control legislation to improve CSR for 
the creation of social responsibility and the environment has been 
carried out properly, so that the principles of tangung jawan 
company can be implemented with the Law on PT. Especially 
article 66 and 74. b) The process of policies and supervisors 
(Regulator and Inspectorate),in the implementation of CSR as a 
regulator has been done with Preparing the Law on Regulation of 
the Minister of CSR and other relevant CSR, whereas for 
monitoring the implementation of CSR has not been done by the 
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Government, this can be seen from the absence of direct 
government control will be implemented CSR programs 
Sinarmas in Kodam VII / WRB, here only handed over to 
Sinarmas and Executor in any particular military command under 
the supervision Zidam VII / WRB. Inspectorat supposed role of 
the regulator and can be implemented in accordance with the 
opinion of Fox, Ward and Howar (2002), that the government 
has a role in promoting CSR with making regulation and 
supervision in its implementation. c) Provide legal and fiscal 
sanctions and rewards (Legal and fiscal penalties and rewards). 
For legal and fiscal penalties and rewards (Legal and fiscal 
penalties, reward) has not been done. This can be seen even 
though Sinarmas already doing social obligations through the 
CSR program RTLH no reduction piscal penaltties the form of 
tax incentives and awards as the company's corporate 
governance that have been recorded in the bur sa effects 
Indonesia and Singapore. It should be the role of mandating the 
Government as comand and control legislation ( command and 
Control Act), and inspectorat Regulator (Regulator and 
supervision), Legal and fiscal penalties and rewards (legal and 
fiscal sanctions and rewards) can run the Government as said 
Fox, Ward and Howard (2002).  
        Correspondingly O'Rourke (2004) provide a more detailed 
explanation of the role category when the government legally 
mandating give mandates through laws or government 
regulations. So the government can conduct surveillance in terms 
of CSR reporting both the evaluation reports and cross-checking 
the contents of the report that this will make the implementation 
of CSR into transparency, accuntabel, responsible and fairnes in 
implementation based on the principle of governance. This will 
be in line with the concept of Governace ADB ( 2000) which 
should prioritize the principles of Transparency, Accountability, 
Responsibility and fairnesss, that the implementation can involve 
many actors to supervise each other like the concept of 
governance dikemukaan by Rodes (1996), Stoker (1998) 
involving government actors, private and public so that everyone 
can watch each other and play their respective roles.  
        The results showed that for the role fasilitating This can be 
done by the Government as described by Fox, Ward and Howard 
(2000) can be done by : a) Facilitate legislation provide 
invitation (Enabling legislation),this role has been taken by the 
government to prepare the Act and Regulation others particularly 
with respect to CSR through; Law No. 40 of the Limited 
Liability Company in 2007, Minister of State Owned Enterprises 
(SOEs) No. Per 05 / MBU / 2007 on Partnership Program SOE 
with Small and Medium Enterprises (SMEs) and the Community 
Development Program (BL). Implementation of CSR organized 
by Law, Candy SOE prepared by the government to regulate 
CSR. This is in line with the opinion of Fox, Ward and Howard 
(2000) that the government has a role fasilitating to do with 
providing law (Enabling legislation), in line with the O'Rouke 
(2004) provide a more detailed description of the category as a 
facilitating role of government when the government provide a 
reference or guidelines in the implementation and reporting of 
CSR and CSR information dissemination. Sinarmas have 
followed all the regulations that have been made by the 
Government as the reference by the Rays to implement CSR. In 
the implementation of CSR rules is unclear because of the 
absence of PP as technical implementation. b) Provide 

incentives (Creating Incentives). Role Creating Incentive 
(Provide incentives) should be done by the Government to 
improve CSR. The fact that the role of the field has not been 
implemented a optimally, it can be seen of the Efforts of the 
private and the recipient benefits of CSR funds who should 
attempt to deliver his report to get the facility in the form of tax 
incentives for companies giving CSR, Supposedly the Ministry 
of Finance through the Directorate General of Tax which pick up 
the ball, how incentives can be deducted through CSR so that 
other companies will be motivated and concerned about the CSR 
that is run for the benefit of society in the region so that social 
and environmental responsibility can be perceived by the public 
company. This is in line with what is said by Fox, Ward and 
Howard (2000).  
        Although the government has implemented a Role gives 
facilitating with facilities in the form of tax reductions, this is 
done with finance minister and derivatives regulations related 
taxes and donations namely Article 6 of Law No. 36 of 2008 on 
the fourth decline over the law number 7 of 1983 concerning 
income tax. Regulation No. 93 of 2010 on the national disaster 
relief donations, donations of research and development, 
education facilities donations, donations coaching sports, social 
infrastructure development fee can be deducted from the gross 
income Regulations finance minister No. 76 / PMK.03 / 2011 
roomates Regulate the procedures for recording and reporting of 
national disaster prevention, donations and the development of 
research, education facilities donations, donations coaching 
sports and social infrastructure development costs can be 
deducted from gross income. SE Circular Letter No. SE-43 / PJ / 
2013 on social infrastructure development costs that can be 
deducted from gross income related to the improvement of a 
country house in the ranks of the army which is unfit for human 
habitation, especially through CSR funds. In fact the reduction of 
the taxes emotion s submitted by the beneficiary benefits of CSR 
to the government in this case the finance ministry RI does not 
necessarily after the obligation fulfilled tax incentives directly 
reduced when the tax has been waged Online and E-Tax, this is 
what Become makes the private sector less trusting government 
(public sector) to fulfill the obligation of CSR so that they do 
perform CSR on the interests and policies of his own company. 
c) Building Capacity (Capacity Building). The role to build 
capacity (Capacity Building) in promoting CSR has not been 
done by the government, it This can be seen from the lack of 
government capacity building in CSR. This will be a positive 
impact for the community, this will depend on the orientation 
and the capacity of institutions and other organizations, 
especially the role of government.  
        The government must do its part to build capacity in the 
implementation of CSR as presented Fox, Ward and Howard 
(2002) that the role of government facilitation one of which is the 
increased capacity. This role can be done by the government 
related to capacity building CSR includes the development of a 
healthy market policy, the participation of resources, political 
support for CSR actors, create incentives and improved 
organizational capabilities. The role of government to be Able to 
build the organization's institutional capacity to Regulate CSR is 
not yet clear, this is only made in the Act but for its 
implementation has not been done, because during this time the 
Government's policy to increase CSR can not create incentives 
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directly for companies that already implement CSR due to lack 
of institutional capacity of the government itself. d) Provide 
budgetary support / funding (Funding Support). Role Funding 
support to improve CSR by the government is done by providing 
financial assistance to the socialization importance of CSR 
programs. This socialization can be done by the Government to 
involve; institutions associated with CSR issues such as the 
Finance Ministry to give explanations on tax incentives, the local 
government to be able socialization of the rules of the Regulation 
to insvestor and the company that will run the business in a given 
region, so it is necessary budgetary support for socialization and 
facilitate the implementation of facilities and infrastructure. This 
socialization can be done with a seminar or an explanation CSR 
issues followed by representatives of companies that control or 
CSR program. The absence of budgetary support for the 
socialization of CSR by government (Public Sector) in the 
regulation of the provision of tax incentives for companies that 
have implemented social responsibility (CSR). In the absence of 
this, the socialization of the private sector do it themselves with 
their own way. e) Increase awareness (Raising awarenes). Role 
Government should be Able to provide awareness of the 
awareness of the importance of CSR in the construction, the 
which the Government should be Able to play a role in 
disseminating to the private sector / private sector to consciously 
carry out CSR and have the awareness in the which the company 
operates, Fox, Ward and Howard (2002). With not only see the 
economic benefits alone but able to see the environment and 
social life of the surrounding community. This role can not be 
performed well evident from the findings that private parties do 
CSR not because of the appeal of the government but run a CSR 
as a part of the company's management system that everything 
depends on the policy of the company itself. This information is 
Obtained from Sinarmas explaining that in carrying out CSR not 
because of the encouragement of the appeal of government, 
sometimes Sinarmas that provide socialization with others, 
awareness (awareness) Sinarmas do with academics through a 
seminar on the importance of awareness of CSR, this activity 
Sinarmas do with Gajah Mada University (UGM), for example 
about how to increase the role of the private sector to implement 
CSR related later by reduction of tax incentives. Awareness that 
arises from the company's own without being forced but 
Sinarmas try to follow the existing regulations that have been 
established by the Government, although in implementing the 
government is not doing its role as   Raising awarenes (raise 
awareness) in promoting CSR.   f) Stimulate Market 
(Stimulating Market). The role of government should be able to 
provide stimulation to the market on the implementation of CSR 
undertaken by the private sector through public sector roles in 
strengthening CSR, Fox, Ward and Howard (2002). Stimulating 
the market to do the show, the role of government related to CSR 
policies for the development of a healthy market. The 
government should be able to understand the construction 
thinking company, because it would be contradictory when on 
the one hand trying to attract investors to invest their capital, 
while on the other hand due to too many rules, the cost of formal 
or informal, even make investors reluctant to invest, because the 
CSR company hopes will benefit from investment in the future, 
the company's investment in the long term and is a strategic fit its 
core business. Lack of Government's role in stimulating Market 

(stimulates Market) obtained from the information in this 
study, that Sinarmas implement CSR is not just a tool of public 
relations and marketing, but as a series of production 
management, resource to marketing the value of strategic value 
Sinarmas, so Sinarmas hope the Government can facilitate it all 
with ease and no complicated licensing with formal rules and 
informal, Sinarmas hope there is an ease for example in the 
provision of tax incentives in other ways through the 
implementation of CSR thus facilitating role of government in 
particular Stimulating Market (Stimulates the Market) can help 
attract investment in a region with all the ease of licensing at the 
level of bureaucracy.  
        Fox, Ward and Howar (2000) says that the role of 
facilitating this can be done by setting the policy framework as a 
whole clearly and position for guiding and directing CSR in 
business investment, development, coaching is not binding and 
labeling or code for its application in the market, facilitating laws 
and regulations, provide incentives for CSR in business 
investment in accordance with the mandate of the transparent and 
accountable in various issues, tax incentives, investment in 
research and awareness raising. In this case the government 
agency can foster the conditions, facilitate, or provide incentives 
to companies willing to implement CSR agents and or Involved 
in social and environmental improvement programs. 
Government's role here is as a catalytic or donor support 
(supporting role), for example by providing funds for research, 
dissemination of information, training or awareness campaigns 
for the implementation of CSR in accordance governance to 
good governance (good governance) and corporate governance 
good (goood Corporate Governance). It is intended that no 
relevant stakeholders harmed by the CSR program. In line with 
the (Fox, Ward, Howard, 2002) then O'Rouke (2004) says that 
the government's role should be facilitated by providing a 
reference or guidelines in the implementation and reporting of 
CSR and dissemination of information about CSR as part of its 
function.  
        From the above explanation it can be said that the role 
fasilitating Government (Public sector) in promoting CSR has 
not been implemented optimally this can be seen from the role as 
enabling legislation as a provider of the Law of CSR that has not 
been followed by the Government Regulation (PP) as the 
technical implementation. Creating incentive to give tax 
incentives are still convoluted procedures so that the efforts of 
the private sector and beneficiaries of CSR funds who should 
attempt to give his report, should the finance ministry through 
the director general of taxes that pick up the ball, how incentives 
can be deducted through CSR so that other companies will be 
motivated and care about CSR is run for the interest people in the 
region so that social responsibility and corporate environment 
can be perceived by the public. Capacity building in establishing 
institutions and Organizations include policy development in 
healthy markets, the participation of resources, political support 
for the perpetrators of CSR, creating incentives and increase the 
ability of organizations still can not be implemented. Founding 
support in facilities and infrastructure, as well as the methods for 
the dissemination of CSR budget has not been implemented. 
Raising Awareness in raising awareness of CSR to the private 
sector is still lacking. Stimulating the market in the 
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implementation of CSR is still complicated by the formal and 
informal rules that make slow private sector to invest.  
        The results showed that for Role Partnering (Partner) 
according to Fox, Ward and Howard (2002) can be done by: a) 
Combining resources (Combaining resouces) public with 
business people (busines sector). The government has not been 
fully able to carry out this role, it can be seen from the lack of 
government capture the existing opportunities for cooperation 
CSR fund utilization. Information obtained from the research 
results that this has not been done considering the role of private 
sector in carrying out the company's CSR policy directly 
Correspond respectively without coordination with the 
Government, the private sector assume that CSR is done in the 
interests of the company, the company only runs the regulations 
that have been set by the government. In the implementation of 
CSR instead Sinarmas not involve the Government but Sinarmas 
has policies relating to the company's interests in implementing 
CSR, Sinarmas try to respect the regulations made by the 
Government, Sinarmas have priorities to implement CSR at the 
discretion of the Company. Sinarmas CSR results reported to the 
Ministry of Finance, but in the implementation of the 
Government excluded it is Sinarmas technical field. Sinarmas 
conducting its own corporate policies, from the information it is 
clear that the Government has been no attempt to combine 
resources.  
        The role as a partner supposed to be done by combining 
resources (Combaining resouces) public with business people 
(busines sector). When we see the results of CSR Sinarmas in 
Kodam VII / WRB views of the role of the public sector to 
strengthtening CSR Fox, Ward and Howard (2002), the 
Government has not been fully able to carry out this role, it can 
be seen from the lack of government capture opportunities there 
is joint use of funds to carry out CSR. In this case the 
government (public sector) act as participants, to share skills by 
combining resources, as well as materials needed in CSR 
activities to establish strategic partners, encouraging the private 
sector, communities and governments can work together in 
partnership by way of combining resources (Combining 
Resources) owned by each of the actors in CSR will facilitate the 
implementation. Government role in CSR activities is very 
important. Strategic partnerships can be built by the government 
and engaging the private sector to participate in development by 
utilizing its CSR funds by involving other public companies are 
located in the region. In a strategic partnership can be used as a 
means of combining resources (Combaining Resoarches) share 
skills and input from the public sector, private sector and the 
public so that CSR can be run properly. B) involve other 
actors/stakeholders (Stakeholder enggagement) in order to 
utilize the skills and resources that are complementary to address 
public issues in the CSR agenda either as participants, convenor.                
The role of the partnership is an important role in the CSR 
agenda. The strategic partnership becomes a means of sharing 
skills and input from the public, private and civil society in 
addressing social and environmental problems are complex. 
Sharing skills and input from the public sector, private and 
public, which is part of the involvement of various stakeholders 
(Stakeholder engagement) in addressing social and 
environmental problems are complex. Information from the 
research results show the Government has not been able to run 

Role Partnering (Mitra), Information involve stakeholders 
(stakeholder Engagement) to solve the problems of the public by 
involving other stakeholders both private sector, the public (Civil 
Society) through the CSR program has not been seen by the 
government. This role has not been fully implemented by the 
government sometimes private partnership with the private sector 
other and directly distribute funds CSR in the community as 
determined by the company, for Sinarmas Cooperation is 
absolute and must be implemented because it recognizes the role 
of government, does not have to be ordered or due to lack of 
regulation, this is in line with the information Obtained in the 
study that the terms of the partnership Government, in 
cooperation with the government does not have to be ordered or 
regulated but must start from ourselves. Here the necessary 
synergy instead of because of the law, Sinarmas realize that 
Sinarmas can not work alone without the help of other parties 
both government, other private individual and the community for 
collaborative cross-party and multi-stakeholder, involving all 
stakeholders.  
        Other information obtained from research that cooperation 
in CSR is very necessary, because if a lack of cooperation and 
supported his government as a partner, the CSR will not be 
successful, not optimal role of government as a partner can make 
CSR difficult to implement, especially if the absence of the 
network (networking) between the Government, private and the 
public would not likely be downgraded CSR CSR funds. 
Proximity and leadership factors in lobbying CSR funds are also 
very influential, did not rule out changing the leader, CSR next 
will not go there again, especially if the previous program was 
not as expected by the private sector donor, although the donor 
CSR conscious of social responsibility and environment but they 
must choose and see where the priorities of the consideration the 
company profitable. The government should be able to involve 
other actors / stakeholders (stakeholder enggagement) to utilize 
the skills and resources that are complementary to address 
public issues in the CSR agenda, Fox, Ward and Howard (2002). 
c) Men Dialogue / discussions (Dialogue). Lack of government's 
role as partnering should be resolved by the frequency of the 
Government to engage in dialogue and communication, and 
builds good harmony between the stakeholders involved in CSR. 
From the information the research revealed the positive efforts of 
Pangkotama to help either central or local government to 
promote the importance of cooperation and partnership including 
inter-agency collaboration Government. Other information that 
the role of government to dialogue on the issue of CSR is less 
visible than beneficiaries of CSR which seeks to communicate 
and discussions with the private sector to obtain financial 
assistance CSR. Without establishing dialogue and 
communication as well as the harmonization of the corporate 
(private sector), it is unlikely the company gives grants CSR, this 
is a role to be played by the government to facilitate the to build 
a space for the possibility of cooperation among stakeholders 
and partnership. Trush from the private sector to be captured 
properly in order to assist the development process through the 
utilization of funds CSR so that all stakeholders can play a role 
in the development of this nation. In this case, the government 
can play the role as a participant, organizer conference 
(convenor), or facilitator can be done by dialogue and discussion 
and facilitate the dialogue between stakeholders (stakeholders), 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      351 
ISSN 2250-3153   

www.ijsrp.org 

although not necessarily in control of Fox, Ward and Howard 
(2000). In the absence of cooperation and partnership as well as 
the communication and dialogue (Discussion) impossible role of 
government will be realized to improve CSR and it proven role. 
of government is lacking in the implementation of CSR Sinarmas 
in RTLH rehabilitation program in the Military Command VII / 
WRB.  
        From the above explanation can be said that the government 
has not been fully able to carry out the role of Partnering, it can 
be seen from the lack of government capture the existing 
opportunities for cooperation CSR utilization of funds as 
revealed several key informants. The role of government in CSR 
activities is very important. Strategic partnerships can be built by 
the government and engaging the private sector to participate in 
development by utilizing CSR funds by involving other public 
companies are located in the region. In establishing strategic 
partnerships can be used as a means of combining resources 
(Combaining Resoarches) share skills and input from the sector 
Public, private sectors and communities that are part of the 
involvement of various stakeholders (Stakeholder engagement) 
in addressing social problems and a complex environment should 
be carried out in accordance with the role of a partner to 
combine resources (Combaining resouces) public with business 
people (busines sector) and involve actors other / Stakeholders 
(stakeholder enggagement) in order to utilize the skills and 
resources that are complementary to address public issues on the 
agenda CSR either as participants, convenor and dialogue / 
discussion (Dialogue), Fox, Ward and Howard (2002). In the 
absence of cooperation and partnership as well as the 
communication and dialogue (Discus) impossible role of 
government will be realized to improve CSR and this proven role 
of government is lacking. This is similar to what was said by 
O'Rouke (2004), that the role of partnering should the 
government be involved in the promotion of cooperation 
initiatives multi-stakeholder or cooperation with the respective 
companies. In other words, the government can be a facilitator of 
dialogue between stakeholders.  
        Furthermore, for the role of endorsing the Government 
according to the fox, ward and Howard (2002) can be done by 
providing: a) political support and endorsement or legitimacy 
(Political support) towards CSR. Role of ratification can take 
various forms, can through policy documents, public sector 
management practices, respect for the company that runs the 
CSR. The Government has not been able to give political support 
(Political Support) for the company that has run its CSR 
program well. The government should encourage the private 
sector to get its legality (Political Support) for companies that 
have run their CSR is awaited by the private sector, but this is 
demanded by the company because it is part of the reward for his 
efforts has been doing CSR well to run social responsibility and 
environment. Supposedly the role of government in line with 
what was said Fox, Ward and Howard (2002) that in carrying out 
CSR government has a role to encourage companies that receive 
political support in the form of policy documents, the practice of 
public sector management in the form of a tax deduction 
(incentive) or in the form of award, or recorded in the stock 
market as a healthy company that goood corporate governance 
and CSR observant. The role of endorsing in terms of reporting 
CSR program through positive efforts within a framework of 

transparency as an example is the award of CSR, O'Rouke 
(2004). It is clear from information obtained from the research 
that by running a CSR program, then Sinarmas benefit indirectly 
from the people who are in the territory of operational Sinarmas, 
so Sinarmas to this day can be operating properly due to public 
support (Political support) in the form of Public lisence or 
approval of the local community, if there are problems in the 
field of society to help Sinarmas as well, so that every body 
happy and Sinarmas get a win-win solution to overcome the 
problem, it is also the Government should do to give awards and 
publication as political support (Political Support) in companies 
that have run CSR well, Sinarmas feel it is still not carried out by 
the Government for the award is the association of banking and 
international institutions is not a government with the role. b) 
Publicity and praise (Publicity and praise). The government has 
not made the event CSR Award and awards other like a good 
company in implementing CSR in the form of publicity and 
praise (Publicity and praise). The role of government in 
providing publicity and praise (Publicity and Praise) for 
companies implementing CSR in the region is less played, and is 
still considered only as a ceremony, even though awards and 
recognition public for the companies that run their CSR well is 
required by Sinarmas. Information from the result showed that 
the government's role as a driver / endorsing the implementation 
of CSR should be enhanced, in addition to encouraging the 
Government should control, during the Government's role may 
already exist but have not been optimal, that the government is 
aware of this CSR can be used to help Accelerate the 
development that has not supported by the government, the 
private sector can be involved. Therefore, the government needs 
to provide political support and appreciation for the good 
company in CSR, this has not been done by the Government. 
Government's role in Publicity and Praise (Doing publicity and 
reward) has not been implemented, awards received Sinarmas 
obtained from the association of banks, both from the public 
banks or private banks in Indonesia banking anugrah and 
international awards, it is found from the information hasi 
research that The Government has not given specific awards for 
companies that have been running CSR well, awards earned by 
the banking Sinarmas of Indonesia in the form of awards in the 
field of environment, CSR and corvorate Governance   a Prix 
D'excellent Winer International Gold Award For Sustainable 
Development of 2013, Ranked 2 nd Corporate Social 
Responsibility grace banking Indonesia of 2013, Ranked 3 rd 

GCG   Anugrah banking Indonesia, it is proved that the reward is 
not the government but the combination of the banking 
association. Should conform to what the role O'Rouke (2004), 
that the role of endorsing in terms of reporting CSR program 
through positive efforts within a framework of transparency must 
be given as an example is the CSR award. The government has a 
role to encourage companies that get publicity and praise ( 
Publicity and praise) this can be done in the form of a tax 
deduction (incentive) or in the form of award, or tercatat in the 
stock market as a healthy company that goood corporate 
governance and obey the CSR or awarded in the form of 
publicity to the public through a special event.  
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IV. CONCLUSION 
         Government's role is still confined to the role of mandating 
through legislation on how companies in the natural resources 
sector are required to conduct CSR. The role of government is 
not maximized in other roles such as facilitating, Partnering and 
endorsing, it can be seen from the lack of government capture the 
existing opportunities for cooperation CSR utilization of funds 
by involving other actors such as the private sector and Civil 
society in accordance outlook Governance. In addition not the 
supervisory system in the implementation of CSR in Indonesia, 
therefore, government (public sector) should increase its role in 
the issue of CSR are carried out with the involvement of actors 
other as private sector and civil society in accordance 
perspective of governance so that each other can be mutually 
supervise and control. The government should be able to apply 
the role of the public sector to strengthtening CSR (fox, War and 
Howard, 2002) which has been applied and proven to work as 
best practices in Angola, El Salvador, Philiphines and Vietnam, 
although in these countries there is no law such as in Indonesia, 
but the role of the public sector plays an important role and is a 
determinant for the realization of the participation of private 
sector and civil society in the implementation of CSR both in the 
planning, implementation, reporting and evaluation of results. 
Public sector must be able to attract and involve the private 
sector and community participation in CSR implementation in 
particular to accelerate development. So that each other can each 
act and mutually supervise the implementation, and can control 
both the accountability in akubtabilitas, transparency, 
responsibility, fairness for the beneficiaries of the program so 
that the Good Governance which is run by the public sector can 
be accomplished, Goood Corporate Governance that run private 
sector can realized with the involvement of all three actors so 
that from the perspective of governance all have the same 
function and role in its implementation in order to improve CSR 
better.  
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Abstract- Research on the collaboration between the two 
institutions namely South Sulawesi Provincial Government with 
Regional Military Command (Kodam) VII / Wirabuana in order 
to increase of rice overstock 2 million tons extremely relevant to 
study collaboration related to the implementation of management 
undertaken by both parties. In order to Achieve the objectives of 
the study, the research approach used is qualitative. The results 
Showed that the implementation of management collaboration 
that took place between the Provincial Government of South 
Sulawesi with Regional Military Command (Kodam VII) / 
Wirabuana to reach 2 million tons of rice overstock sustainable 
in the province of South Sulawesi has been underway since 2010 
to 2015. Therefore, management collaboration that took place not 
pure based on instructions from the central government, but a 
continuation of the policy of the Government of South Sulawesi 
province that already exists. If the look and Analyzed both in 
terms of the definition, characteristics and the process is 
conducted in collaboration management Generally that the 
substance has met the elements of collaborative management. 
 
Index Terms- Collaboration Management 
 

I. INTRODUCTION 
he importance of the government today must be Able to 
perform management collaboration in carrying out Reviews 

their duties and functions as the current condition of an 
increasingly complex and dynamic on the one hand, and on the 
other hand the capabilities of the government (especially local 
government) to use its capabilities relat ive still not Able to be 
relied. This condition would force the government to raise 
cooperation (collaboration) with actors and Organizations / 
institutions in order to address public issues and to Accelerate the 
resolution of public problems. Therefore, the demands of society 
and the central government to the Government of South Sulawesi 
province should be Able to carry out innovations in governance 
is a logical consequence, let alone the position of South Sulawesi 
province Compared to other provinces is very strategic Because 
it is located in the middle of the islands of the archipelago that do 
not be surprised if South Sulawesi Became a haven all economic 
activity and trade in the western region and eastern Indonesia 

Because it has the potential of natural resources and land large 
enough and fertile and have the results of marine wealth that is 
extraordinary. Similarly, historically in the last few Decades, 
South Sulawesi Province, Also known as the granary of the 
national food and Became one of the 10 Reviews largest 
province the which is Able to supply the results of his farm to 
different areas of the archipelago, mainly paddy /rice (CBS, 
2015). Obviously the title should always be maintained as it has a 
moral burden to be maintained his role, so that the eyes of the 
central government and the people of South Sulawesi province 
still has the credibility and excesses in the field of food, 
especially rice. In carrying out that role sometimes experienced 
many problems, especially climate change, technological 
advances and the lack of human resources and a shortage alsintan 
(agricultural machinery), reservoirs, irrigation, distribution of 
fertilizers and seeds are sometimes late, so in implementation to 
Realize overstock 2 million tonnes of rice in order to sustain food 
security program in the province of South Sulawesi collaboration 
need to be is implemented.  
         According to the data of the official Central Statistics 
Agency (BPS) and the coordination with the Head of the 
Department of Agriculture and Horticulture South Sulawesi 
(2015), results for commodity agricultural production of rice in 
2014 had a surplus of 2:24 million tonnes. But the 2 million ton 
rice surplus is not necessarily sustainable if not properly 
managed in an effort to increase of rice productivity. Because the 
reality on the ground has shown an average yield of rice in the 
new society Reached 5.1 tons / ha were assessed from all districts 
/ Cities in the province of South Sulawesi. Data Department of 
Agriculture and Horticulture (standardized TPH) South Sulawesi 
Province for 24 district / city in South Sulawesi from 2010 till 
2014 shows the results of an average paddy production in 2010 
amounted to 49.44 Ku / ha, in 2011 amounted to 50, 74 Ku / ha, 
in 2012 amounted to 50.98 Ku / ha, in 2013 amounted to 51.22 
Ku / ha, and in 2014 amounted to 52.18 Ku / Ha, So that when 
averaged productivity growth of rice produced only 50 912 Ku / 
Ha.  
         Less than optimal production of rice per hectare because of 
the persistence of the problem of availability and delay in the 
distribution of fertilizers and seeds, still lack of extension agents 
(PPL) and Babinsa (Rural Development Agency). when 

T 
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Compared with the ratio of existing rice per village. According to 
the Extension Coordinating Board (Bakorluh) South Sulawesi 
Province, until the period of February 2015 Babinsa (Rural 
Development Agency).  power is still available around 2226 
people and 2037 people PPL. Though the number of villages / 
villages in South Sulawesi 3038 pieces, roomates means less 
energy PPL 1001 people.  
         The problems associated with Efforts to improve overstock 
rice 2 million tons, Among others, the quality of human 
resources, especially farmers is still low, the which farmers in the 
province of South Sulawesi to date an average still apply 
cropping pattern is good and right (sow seeds directly) or do not 
use cropping patterns are clear and the use of agricultural 
equipment was traditionally are not in line with the development 
of agricultural technology more advanced and modern, use of 
seeds is not qualified, do not understand the agro-climate and the 
lack of attention to environme friendly ntally technologies and 
are less Able to cope with disruption of plant pests (OPT) and 
lack of discipline, the issue of irrigation that is not all wetland 
that is fed with irrigation (15% of the irrigation area of South 
Sulawesi province in a damaged condition, the Department of 
Agriculture South Sulawesi) that need additional irrigation 
channels in order to increase of the production of rice, the target 
of adding 2015 to the tertiary irrigation network as much as 310 
221 ha (special program optimization), The issue of agricultural 
machinery (tractors, rice transpalanter, power weeder, combined 
harvester and sprayer) are still very limited Also owned by 
farmer groups. Added to this are the problems of fertilizers and 
seeds are Also a constraint due to frequent delays in distribution, 
it Occurs in the respective area does not have a warehouse, 
fertilizer and seed. Another problem that sales of rice production 
is purchased from the community is still are relatively low and 
sometimes exposed to middlemen / debt bondage.  
         Therefore, there should be a system of alliances program 
activities in the field of resilience rice between the Government 
of South Sulawesi province with Regional Military Command 
(Kodam VII /Wirabuana, through surveillance, escort and 
accompaniment by Force Command Territorial Board of 
Regional Military Command (Kodam VII) / Wirabuana Korem 
(Military Command), Kodim (District Military Command), The 
Koramil (Sub-District Military Command), and Babinsa (Rural 
Development Agency). In South Sulawesi in 2014 for example, 
the signing of the Statement of Understanding (memorandum of 
understanding / MoU) between the Government of South 
Sulawesi with Regional Military Command (Kodam VII) / 
Wirabuana the which is a continuation of the previous MoU with 
the number 464 / VII / Provincial / 2014 and  MoU No. B / 1572 
/ VII / 2014. In the example of the continuation of the MOU 
states that the two sides agreed to succeed in Achieving the 
targets of 2 million tonnes of rice overstock sustained in 2014 in 
South Sulawesi. Support in Achieving the Overstock Rice 2 
million tonnes of rice sustained an MoU between the 
Government of South Sulawesi province with the Regional 
Military Command (Kodam VII) / Wirabuana the which is a 
follow up of the MoU from the central government, but the MoU 
the Government of South Sulawesi province with the Regional 
Military Command (Kodam VII) / Wirabuana only in the context 
of the province of South Sulawesi, This MoU position in the eyes 
of the Government of South Sulawesi is very strategic 

considering the area was formerly a province of South Sulawesi 
province that has been Categorized as the 10 Reviews largest 
province supplies rice to other provinces in Indonesia Because it 
was predicated as the national granary. Statement of 
Understanding between the Governor of South Sulawesi 
province with the Regional Military Commander VII/Wirabuana 
further strengthened and operationalized into the "Integrity Pact" 
on January 6, 2015 between the Head of Department of 
Agriculture South Sulawesi with the Regional Military 
Commander VII/Wirabuana, where the signing of Integrity Pact 
was witnessed by Minister of Agriculture and Chief of Army 
Staff at Army Headquarters.  
         In order for a statement of mutual understanding and 
integrity pact has been done on governance at the provincial level 
can Be the bases for all parties to Be more committed in the 
collaboration that is strengthened by the manufacture of Integrity 
Pact has been signed by each head of the Department of 
Agriculture Regency/City Commander District military 
(Commander) which was witnessed by the Head of Department 
of Agriculture South Sulawesi with the Regional Military 
Commander VII /Wirabuana.  
         When analyzing the results of cooperation (collaboration) 
conducted between the Government of South Sulawesi province 
along with the District /Regional Military Command (Kodam 
VII) / Wirabuana (Korem, Kodim, the Koramil and Babinsa) 
during the period 2013 to 2014 amounted to 5.1 tons / ha, and 5.2 
tonnes / ha as Mentioned previously, the results are Compared 
with a pilot land Denfarm cooperation between the Regional 
Military Command (Kodam VII) / Wirabuana with the Provincial 
Government of South Sulawesi, where each Kodim given the 
responsibility of 100 hectares per Regency / City, in 2013 an 
average of 8.3 tons / ha and 2014, an average of 8:15 tons / ha 
has Reached 62%. Achievement of Reviews These results can be 
improved optimally if the farmers can change the cropping 
pattern is done as well as an increase of in human resources and 
supported finance par- ticularly for the implementation of 
contingency (procurement Alsintan, fertilizer, seeds, irrigation, 
reservoirs, land and support the natural situation and can control 
Pest well), the ceiling set in 2014 in South Sulawesi is quite large 
items, namely Rp. 277 911 739 000, -, while the budget that can 
be Realized by Rp. 271 350 665 720, - (97.64%). Similarly, 
when Viewed in terms of physical realization of the program of 
rehabilitation/improvement of Tertiary Irrigation Network (JIT), 
the targets set in 2014 amounted to 44810.00 hectares, the which 
can be Realized at 44810.00 ha (100%). Optimization of land 
targeted in 2014 covering an area of 22480.00 hectares, the 
which can be Realized area of 22470.00 hectares (99.95%). In 
2014, rice area in the province of South Sulawesi area of 643 738 
ha. Of the land, planting area of 984 412 hectares have been 
Realized with the achievement of a production of 5,426,353 tons 
of dry grain harvest (productivity of 5:22 tonnes /ha).  
         Observing the actual condition Mentioned above, certainly 
raises many questions, how the first so Came the idea to prayer 
collaboration in the achievement of overstock 2 million tonnes of 
rice a sustainable, is there a common vision in a collaboration 
between the parties to collaborate, policies such as what is 
Issued/generated from Reviews These collaborations to support 
the effectiveness of the implementation of the collaboration that 
has been agreed upon, is there any arrangement of personnel in 
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the organization in implementing the collaboration by the two 
parties from, whether in this collaboration Also Involves Private 
Organizations and academia, how the mechanism of 
responsibility of each party are collaborating, how the 
coordination mechanism between the parties collaboration, and 
how to synchronize the programs in the implementation of the 
collaboration and how to maintain commitment and consistency 
between the parties Involved in the implementation of the 
collaboration.  
   

II. RESEARCH METHODS  
          In order for the formulation of the problem of missed and 
the purpose of this research is Achieved, this study used a 
qualitative approach. The unit of analysis of this research is the 
organization in both government conduct collaborative 
management that is in the ranks of South Sulawesi Provincial 
Government and Military Command VII /Wirabuana. To 
represent the study area, the area that Became the study sample 
was a pilot area to implement the program overstock 2 million 
tonnes of rice in 2014 is District Bone (representing the areas 
with the highest yields of 10.7 tonnes /ha), Takalar (representing 
regions with medium yield is 8.6 tons / ha), and Toraja regency 
(representing regions with the Lowest yield is 5 tons / ha). Data 
collection techniques using interview techniques, while the key 
informants/key informants were: Governor of South Sulawesi, 
Regent, head of the Department of Agriculture Crops and 
Horticulture of South Sulawesi province and district, sub-district, 
the Agricultural Extension (PPL ), Regional Military 
Commander VII /Wirabuana represented by Assistant Territories, 
the District Commanders, Commander Koramil (District Military 
Command) , and Babinsa  (Rural Development Agency ) in the 
research area.  
   

III. RESULTS AND DISCUSSION  
         Implementation of Public Sector Management 
Collaboration Between Government of South Sulawesi 
province with Regional Military Command (Kodam VII) / 
Wirabuana In Overstock Achieve Sustainable Rice Two 
Million Tons in South Sulawesi.  
          In the context of collaboration between the Government of 
South Sulawesi province with the Regional Military Command 
(Kodam VII) / Wirabuana occurred not only because of the 
initiation of roomates comes from the central government but 
Occurs because of the initiation of cooperation between the 
Governor of South Sulawesi with Regional Military Commander 
VII / Wirabuana roomates Began in 2010 through 2014, where in 
2015 in order to attempt to Achieve national food self-
sufficiency, then the President of the Republic of Indonesia Ir. 
Joko Widodo had instructed by the Minister of Agriculture to do 
the MoU with the Army. This shows that the central government 
through the Ministry of Agriculture has Realized that to succeed 
the rice self-sufficiency can not be Achieved by relying on the 
institutions of the Ministry of Agriculture alone. Therefore, it is 
important to invite the army to cooperate.  
         Given the Army has a territorial area of land in Indonesia, it 
is irrelevant if the Ministry of Agriculture and the Army Agreed 

to involve; the respective agencies under the authority of 
structurally for cooperation and collaboration. As it is known that 
the Government of South Sulawesi province in 2014 along with 
Regional Military Command (Kodam VII) /Wirabuana already 
established a policy that South Sulawesi province can Realize 
overstock 2 million tons of rice. Therefore, the South Sulawesi 
Provincial Government can be Categorized US governance 
governance. Why? Because governance is Unprotected substrate 
used for internal awareness of an organization / government by 
relying on internal resources. Since there may be an organization 
/ government today to Be Able to work alone (Ego sectoral) in 
order to Achieve the Vision and mission.  
         Where to Achieve a more optimal work certainly needed 
the support of cooperation and collaboration by utilizing the 
resources available in other Organizations or government 
agencies. Therefore, at the same time when the organization / 
government has invited owners of other resources needed by the 
organization / other Governments, has been carrying out the 
substance of governance means that the importance of the use of 
networking / Network and collaboration between actors. This is 
in line with the view of O'Leary and Gazley (2009) states 
roomates that the organization / government conduct 
collaborative management is one of the characteristics of the 
organization / government apply the concept of governance.  
Processes that occur in implementing The MoU to Realize 
overstock 2 million tons of rice is one part of the obligation of 
the Government of South Sulawesi province to facilitate citizens 
to be Able to Reviews their living standards improve through 
collaboration with Regional Military Command (Kodam 
VII)/Wirabuana prefers to solve problems that can not be 
resolved. This process is in line with the definition of 
collaborative management proposed by O'Leary and Gazley 
(2009) is an organization within the context of governance 
should be oriented organization dedicated to facilitating and 
capable of operating in the network between Organizations to 
solve problems that can not be finished on their own, or capable 
finish Easily than done by the organization.  
         Important aspect is Analyzed in the context of the 
collaboration between the Provincial Government of South 
Sulawesi with Regional Military Command (Kodam VII) / 
Wirabuana that there is mutual interest (Reciprocal) Regional 
Military Command (Kodam VII) / Wirabuana with the Provincial 
Government of South Sulawesi. The findings in the field indicate 
that there are interests of both parties to be Achieved in the 
course of 2 million tonnes of rice overstock sustainable are as 
follows :  

1. The interests of the Provincial Government of South 
Sulawesi, namely:  
a. Maintain and event improve the position of South 
Sulawesi as barns in the area of homeland Indonesia and 
can even reach the targets of 2 million tonnes of rice 
overstock sustainable.  

         b. Improving the welfare of the living standards of farmers 
in the province of South Sulawesi.  
         c. The establishment of cooperation and good collaboration 
with Regional Military Command (Kodam VII) / Wirabuana in 
order to build harmony.  
         d. The realization of food security, especially of rice in the 
province of South Sulawesi.  
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         e. To increase of the acceleration of economic development 
and the development of the province of South Sulawesi.  
2.  The objectives of the Regional Military Command (Kodam 
VII) / Wirabuana:  
         a. The realization of Oneness with folk TNI.  
         b. The establishment of social communication between 
Regional Military Command (Kodam VII) / Wirabuana with the 
South Sulawesi provincial government and its staff.  
         c. The realization of food security in the region in order to 
Sustain the military activity united Food program.  
         d. Supports the Army Chief of Staff policy and policy of  
Mr. President of the Republic of Indonesia in order to Achieve 
national food self-sufficiency.  
  
         Based on the interest as if it is different, but in fact that is 
the purpose of the program is the establishment of 2 million 
tonnes of rice overstock sustainable. As both interests collaborate 
in Achieving self-sufficiency in rice is in line with what is 
proposed by Hanf, Hijern and Porter, 1978 namely 
"Collaboration Occurs when a power-sharing government in the 
form of reciprocal links (reciprocal), and involve; various 
resource providers. It is also in order to address how overlapping 
and dynamic distribution of employees, the union of the 
responsibility for the implementation, exchange of information 
massive transfer actors, and the information needs as input for all 
actors "and Hull in Hjern, (1987 ), and O'Toole, (1985) 
"management of collaborative arrangement should not be 
confused with the management hierarchy".  
         It can be concluded that the description of the 
implementation of collaborative management of the public sector 
that takes place between the Government of South Sulawesi 
province with the Regional Military Command (Kodam VII) 
/Wirabuana in the achievement of overstock rice 2 million tonnes 
of sustainable undertaken since 2010 to 2015 both in terms of the 
definition, characteristics and processes in general has met the 
elements of collaborative management of the public sector. 
Unless some aspects are still not optimal in its implementation so 
that the implications on output or predetermined targets ie 2 
million tonnes of rice overstock sustainable. Among the aspects 
Mentioned Among others the absence of Organizations that deal 
specifically with the management of public sector collaboration. 
As for the management of public sector collaboration using only 
existing organization in each well agencies South Sulawesi 
Provincial Government and Military Command VII /Wirabuana. 
Similarly, the absence of a shared vision that is designed within 
the framework of collaborative management. Vision used a 
vision of agriculture South Sulawesi provincial government that 
already exists. Policies are issued as part of a deal to manage 
collaboration nothing in particular, but uses policies that already 
existed before the policy of South Sulawesi governor and 
military commander of VII /Wirabuana to Make MoU 
achievement of overstock rice 2 million tonnes of sustainable 
even though in 2015, the President of the Republic Indonesia has 
issued a policy realization of national food self-sufficiency 
Reached within three years with the involvement of the Army 
through the Ministry of Agriculture in collaboration with the 
Army (Ministry of Agriculture with the Chief of Army Staff) ,  
The policy Became a technical reference Mentioned above is 
derived from policies that have been issued by the provincial 

government namely : 1) the integration and Among the 
coordination relevant agencies with universities and R & D to 
support Increased production towards rice self-sufficiency; 2) 
improvement of irrigation networks; 3) construction of ponds; 4) 
Denfarm rice farming by military cooperation with farmer 
groups; 5) assistance, escort, surveillance, improved agricultural 
technology; and 6) the diversification of food consumption to 
reduce the consumption of rice.  
         When referring to the MoU that was signed seen that in the 
management of public sector collaboration involving not-for-
profit Organizations, and private sectors, the which should Be 
more optimal if it Involves the organization. But in the 
collaboration that took place today is not directly been Involved 
nonprofit Organizations and private but are not structured in the 
MoU.  
  

IV. CONCLUSION  
         Based on the results of research and discussion that has 
been done, it can be concluded that the implementation of 
collaborative management of the public sector of the which takes 
place between the Governments of South Sulawesi province with 
the Regional Military Command (Kodam VII) /Wirabuana in 
Realizing overstock rice 2 million tons sustained in the territory 
of the province of South Sulawesi, the which has lasted since 
2010 until 2015. What happened is not purely based as 
instructions from the central government, but a continuation of 
the South Sulawesi provincial government policy that already 
exists. If the look and Analyzed both in terms of the definition, 
characteristics and the process in general management of the 
public sector collaboration conducted substantially meet the 
elements of collaborative management. Except for some aspects 
of the characteristics as a form of management that is still not 
optimal collaboration and implemented a Ultimately Affect 
output or pre-set targets. Among them are the aspects in question 
were :  

1. The absence of a joint organizational structure that offer 
section specifically with the management of public 
sector collaboration in Realizing the 2 million tonnes of 
rice overstock sustainable. Though the MoU between 
the Government of South Sulawesi province with the 
Regional Military Command (Kodam VII)/Wirabuana 
has been conducted every year, but its shape is still task 
force (assignment), the which should be made 
permanent or structured.  

2. The absence of a shared vision and mission designed 
specifically within the framework of the management of 
public sector collaboration.  

3. There is no specific policy for the optimization of 2 
million tonnes of rice overstock sustained issued as part 
of an agreement to conduct collaborative management 
does not exist.  

4. No direct involvement of other Organizations as part of 
the collaborative management of the public sector such 
as non-profit Organizations, and private as well as 
Academics.  
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Abstract- In diabetes, insulin remains the most effective of controlling blood glucose levels. Since 1946, neutral protamine Hagedorn 

(NPH) has been used as the predominant basal insulin .Absorption may be variable for re-suspension need and time action profile 

(peak activity 4-6 h after sub cutaneous administration) confers an increased propensity for between meal and nocturnal hypo 

glycaemia. In 1980s, recombinant DNA technology modified the insulin molecule resulting in the soluble long acting insulin 

analogues, glargine and detemir . Detemir and glargine are indicated for administration once daily. Long subcutaneous multi hexamers 

are formed by the latest prolonged acting insulin and delay absorption is Degludec .Glargine V300 and LY2605541 are new 

developmental agents. LY2605541 is combined with polyethylene glycol and increase hydrodynamic size with absorption from 

subcutaneous tissue. From glargine a new formulation glargine U300 is produced which has time action profile. Including a critical 

appraisal of the degludec trials this article reviews recent advances in basal insulin analogues. 

 

Index Terms- Basal insulin, basal insulin analogues, long -acting insulin, type1disbetes, type2 diabetes. 

 

I. INTRODUCTION 

uring this time diabetes is the main challenge to sustain sound health. At present ~370 million people are affected and at may be 

500 million which is about 10% of the total population by 2030 [1].Production, purification, formulation and mode of delivery of 

insulin were the major advances over 90 years ago. Recombinant DNA (rDNA) technology helps in the improvement of insulin 

analogues with characteristics. This article reviews current and future basal insulin analogues that have reached advanced stage of 

clinical development for the treatment of adults with type 1and type 2diabetes. Their use in special populations such as children, 

adolescents and pregnancy is not discussed. 

         The original search provided about 120 papers for this purpose but among them 25were considered eligible for inclusion in this 

study .The main portion in this study are taken from D.R. Owens et al.  

 

II. DEVELOPMENT OF PROTRACTED ACTING INSULIN AND INSULIN ANALOGUES 

         Insulin preparation is reported in Figure -1. In the 1930s focused on Insulin withe additives such as protamine and zinc which 

help to delay absorption from the site of subcutaneous injection [2].Neutral protamine Haledon (NPH) Insulin was produced in 1946 

[3] .NPH became the main basal Insulin in use through-out the 20th century and could de premixed with soluble Insulin .It is 

administered once or twice daily [4]. In the 1950s the lente family of Insulin zinc suspensions (semilente , lente and ultralente ) were 

introduced [5] . In the 1970s the purity of Insulin was improved by recrystallization and subsequently gel filtration [6]. In 1980s 

Human Insulin derived from porcine insulin by rDNA technology [7-9] . Human Insulin was used to prepare NPH, lente ,ultralente 

and premixed Insulin [10] . Pharmacokinetic and pharmacodynamics variability were increased by  administration of the Insulin zinc 

suspension , which helps to replicate the normal physiological basal Insulin secretion [11,12] .In the 1980s rDNA technology modified 

the amino acid sequence of Insulin to alter its time action characteristics [12,13] . Several unsatisfactory preparations were developed 

including wovosol Basal [15] and a diarginyl –insulin [15, 16] .Insulin glargine was produced with slower absorption rate compared 

with NPH [18] . A new formulation of insulin glargine has been developed which containing 300 U/ml for improving time action 

profile [20, 21].  

                                                                                                  

                                        (1946, NPH)                                                                            (1992, Glargine)      (2011, Glargine U300) 

                                                                                                                                                           (2010, Degludec)                               

      (1922, First insulin)                                     (1980, rDNA human insulins)                (1996, Detemir) 

                                                                                                                                                     

      

               I                                                                                                                                    

                               (1936, PZI)                                                       (1988, Novosol basal)   

                                                       (1950S, Lente family)                                                           (2010, LY2605541)    

Figure1: timeline for the development of novel human insulin analogues.NPH,neutral protamine Hagedorn; PZI, protamine 

zinc insulin; rDNA, recombinant DNA 

D 

1920       1930       1940        1950          1960       1970         1980         1990               2000               

2010     
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         Insulin glargine: - Insulin glargine retain the two di-arginyl molecules at the terminus of the insulin B-chain with glargine, 

which alter its isoelectric point an improve stability, respectively [22]. Glargine is soluble in acidic acid pH and isoelectric point is 

6.4-6.8 [17, 23].Flatter time action profile with reduced variability especially at the lower dosage range [23, 25]. In type -1 & type -2 

diabetes , glargine is effective in lowering glycated  haemoglobin (HbA1c) levels [26,27].With less risk of symptomatic & nocturnal 

hypoglycaemia[28,29] 

         Insulin detemir: Insulin detemir is  a first generation acylated  insulin which is slowly dissociates from the subcutaneous tissue 

[35].Detemir is formulated at a fourfold higher concentration per unit relative to other  insulin preparations(24 versus 6nmol/unit) 

[36,37].The time- action profile for detemir  appears shorter than that for glargine in subjects with type 1  diabetes(dose dependent) 

[38-41]. 

 

New prolonged insulin analogues 

         Insulin degludec:  Degludec is one kind of insulin that is the second generation of acylated insulin analogue,recently approved 

for use in Japan , Europe and undergoing review in other countries.It is soluble and basal insulin analogue that differs from human 

insulin by deletion of threonine at position B30 and the attachment of 16-carbon fatty di-acid at position B29 via gamma-glutamic acid 

spacer  [18]. This is the main mechanism that has a prolonged action for albumin binding in the circulation  [47,48].Degludec has a 

low affinity that compare with human insulin like growth factor-1 receptor and a low mitogenic/metabolic potency ratio  [49,50]. Type 

1 diabetes appears to be lower intra-subject variability compared with glargine [47]. Degludec are normaly found at two 

concentrations: one is 100 U/mL (600 nmol/mL,U100) and another is 200 U/mL (1200 nmol/L, U200), which are bioequivalent and 

can be used interchangeably [51, 52].The formulation of U200 is beneficial for those patients that require high daily doses in a single 

injection as up to 160 U. 

         Phase III trial design: Seventeen randomized phase III trials that are controlled,open-label and multicentre can be evaluated the 

safety and efficacy of degludec (n=11 trials) or degludec plus (n=6 trials) (Table 1)  [53,54].For degludec,type 1 diabetes has three 

trials and type 2 diabetes has eight trials for insulin-native patients  [55,56] 

 

In 5 trials (Table 1) was certified to confirm the non-inferiority of degludec to glargine,in type 2 diabetes. 
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Table1: summary of finding from phase III trials with insulin degludec/aspart combination 

 

Category and treatments                                                   

Trial   

                                                    

ID 

                                                

R   

                                              

ratio                                                                                                                                             

      No.                                                

patients                                     

                                  

Duration 

        m                                  

          HbA1c               
   Difference                     

        vs.                             

     comparator 

         FPG                                     

reduction 

        Vs.   

comparator 

                  

severe 

            

Overal 

         

Nocturnal 

Insulin Degludec  

type 1 diabetes                                                                                                                                                                                                                                                       

IDeg OD + IAsp vs. IGlar OD + IAsp[68]                                                                                                                            

IDeg OD + IAsp vs. IDet OD + IAsp[69] 

IDeg FLex
c
 + IAsp vs. IGlar OD + IAsp vs. 

IDegOD + IAsp[70] 

 

3583 

 

3585 

 

3770 

3:1 

 

2:1 

 

1:1:1 

629 

 

456 

 

493 

12 

 

6 

 

6 

Non-inferior 

 

Non-inferior 

 

Non-inferior 

 

    Equal 

 

 

 

    Equal 

Equal 

 

Equal 

 

Equal 

Equal 

 

Equal 

 

Equal 

   25% 

 

    34% 

 

     40%
d
 

Type 2 diabetes  
IDeg OD vs. IGlar OD [71]  

IDeg OD +IAsp versus IGlar OD +IAsp[72] 

IDeg OD vs. IGlar OD[73] 

IDeg FLex
c
 vs. IGlar vs.IDeg OD± OAD[74] 

IDeg(U200
e 
)OD vs. IGlar OD [75]  

IDeg 3W morning dose vs. IGlar OD[76] 

IDeg 3W evening dose  vs. IGlar OD[76]  

IDeg OD vs.sitagliptin OD[77] 

3579 

3582 

3586 

3668 

3672 

 

3718 

3724 

3580 

3:1 

3:1 

2:1 

1:1:1 

1:1 

 

1:1 

1:1 

1:1 

1030 

1006 

425 

687 

460 

 

467 

460 

458 

12 

12 

6 

6 

6 

 

6 

6 

6 

Non-inferior  

Non-inferior 

Non-inferior 

Non-inferior 

Non-inferior 

Not non-

inferior 

Not non-

inferior 

Superior 

 

  Equal,13% 

 

 Equal 

 

 

 Equal 

 Equal 

 

 

    86% 

Equal 

Equal 

Equal 

Equal 

 

Equal 

Equal 

Equal 

 

Equal 

   18% 

Equal 

Equal 

 

Equal 

Equal 

   58% 

  381%     

    36% 

   25% 

 

Equal 

Equal
d 

Equal 

   212% 

Equal 

Equal 

Type 1 diabetes 

IDegAsp OD VS. IDet OD + IAsp(78) 

 

3594 2:1 548 6 Non-inferior  

 

Equal 

 

Equal 

 

Equal 

 

      37% 

Type 2 diabetes 

IDegAsp OD VS. IGlar OD (79) 

IDegAsp OD vs. IGlar OD (69)  

IDegAsp BID vs. BIAsp30BID (82) 

IDegAsp OD vs. IGlar OD+OAD[69]  

IDegAsp BID vs. BIAsp 30 BID (83)  

 

 

 

 

3896 

3590 

3592 

3593 

3597 

 

2:1 

1:1 

1:1 

1:1 

2:1 

 

296 

530 

447 

465 

424 

 

6 

6 

6 

6 

6 

 

Superior 

Non-inferior  

Non-inferior  

Non-inferior  

Non-inferior  

 

     

      Equal 

 

 

 

       Equal 
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         Hypoglycaemia: As confirmed hypoglycaemia episodes, hypoglycaemia was defined, comprising severe events requiring 

assistance from person to actively administer carbohydrate and glucagon along with hypoglycaemia episodes with plasma glucose of 

<3.1 mmol/L (56 mg/dL (Table 2) [57, 59].  

 

Table -2 .Definition of hypoglycaemia in the phase-II degludec trials [60] and America Diabetes Association 2005 and 2013 

consensus [57, 58] 

 

Category of hypoglycaemic episodes                                                                                                Definition 

Phase III degludec and degludec plus trials [90]a                                                    Includes episodes confirmed by a plasma glucose of <3.1 mmol/L 

(56mg/dL) and hypoglycaemic symptoms                       

Confirmed Confirmed episodes occurring between 00:01 and 05:59 h (both 

inclusive)                                                                                    

Nocturnal confirmed severe                                               

 

Episodes during which the subject required assistance in 

administering carbohydrates, glucagon or other resuscitative 

actions 

ADA consensus(2005 and 2013)[ 57,58] Symptoms and no plasma glucose   

Probable No symptoms and low plasma glucose <70mg/dL (3.9mmol/L) 

Asymptomatic Symptoms and low plasma glucose 

Documented symptomatic                        Third party assistance required to actively administer 

carbohydrates, 

Severe    glucagon’s or other resuscitative actions                                                

 

 

Table3.Implication of methodological issues of phase III degludec trials 

 

Feature Clinical implication 

Open label trial design Bias in reporting of hypoglycaemia 

Exclusive at patient at most risk  Patients with hypoglycaemia unawareness and those with high 

frequency  of hypoglycaemic episodes were excluded, limiting 

the generalizability of findings 

Different  timing of insulin administration Bias in timing of hypoglycaemia events(especially nocturnal 

events) based on different pharmacokinetic /pharmacodynamic 

profile of degludec and comparators 

Reliability of data capture Hypoglycaemia was captured by patients using point of care 

devices, creating potential issues relating to reliability of data 

estimates 

Familiarity with comparator drug May have influence use of treatment or capture /reporting of data 

leading bias 

Hypoglycaemia analysis Choice of plasma glucose  cut –off(<3.1mmol/L) in a tight treat –

to-target design may result in underreporting as hypoglycaemia 

episodes  as defined by the ADA definition(<3.9mmol/L) 

High dropout rate(20% in type 2 and 15%in type 1 diabetes) Potential source of bias, although per protocol analysis reported 

similar findings 

Unequal randomization Skewed randomization (2:1 and 3:1) in several trials may have 

contributed to uncertainty in the cardiovascular safety signal due 

to widening of the confidence intervals in the assessment of 

cardiovascular events  

 

Type 1 Diabetes: 
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Series 1=Degludec, Series 2=Comparator overall, Series 3=Degludec nocturnal, Series 4=Comparator nocturnal 

 

 

Type 2 Diabetes: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         Overall and nocturnal hypoglycaemia event rates (number of events per patient-year of exposure)in individual degludec or 

degludec/aspart phase III trials. For definitions, see table 2 

         LY2605541:Hydrodynamic size of the insulin complex is increased by a long acting insulin like LY2605541 that consists of 

insulin lispro-modified with a 20-KDa polyethylene glycol (PEG) moiety at lysine B28  [19]. It is unaffected by renal impairment [61, 

62].LY2605541 may have a hepatoselective action on glucose metabolism,that was suggested by animal studies  [63]. 
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         Glargine U300: Glargine U300 has an pharmacokinetic and pharmacodynamic profile that compare with glargine  [20].The 

pharmacokinetic /dynamic profile of U300 was dose dependent and glucose control was evident up to 36 h after injection (end of 

study) for type 1 diabetes patients  [20] 

 

III. CONCLUSION 

         Long acting insulin analogues, glargine and detemir are helped to introduce rDNA and represent the most important advances in 

‘basal insulin’ supplementation since the 1940s. The risk of hypoglycaemia and nocturnal hroglycaemia are reduced by both 

analogues and glucose variability also decrease day to day .In Japan and Europe degludec is approved and marketed .It is under 

consideration in many other countries and the US FDA raised concerns that degludec  may pose a higher cardiovascular risk compared 

with active comparators. We need to study more for increasing knowledge and finding different new ways for controlling, treating and 

caring our self. 
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Abstract- Introduction: There are areas of the lung which have 
differences of ventilation and perfusion and certainly there are 
different degrees of ventilation and perfusion matches and 
mismatches, which can contribute to the final outcome of 
oxygenation (1). The lung functions can change by the position (2).  
It is a known fact that an individual adapts different positions to 
sleep (3). This probably may be related to the most well ventilated 
areas and probably the best matched perfusion as well. Finding 
this relationship might have importance in clinical practice to 
improve oxygenation in respiratory compromised patients. 
        Methods: This study was designed to detect whether the 
lung functions are changed by adopting the patient’s normal 
sleeping posture including the body, head and arm positions. The 
study was carried out at the Faculty of Medicine, University of 
Peradeniya as a descriptive cross sectional study including 30 
consenting male medical students in 20 – 25 years age group. 
The subjects suffering from asthma, COPD, acute lung infections 
or any chest deformity were excluded. Spontaneous Tidal 
Volume (STV), Forced Vital capacity (FVC), were measured in 
supine position and after adopting their most comfortable 
sleeping posture with body, head and arm position and 
uncomfortable sleeping posture.  
        Results: Mean age, height, weight and BMI of the sample 
did not show significant difference. Paired t test was used to 
analyze the lung functions in all three positions. With regard to 
STV and FVC there was a significant difference between the 
supine and most comfortable sleeping positions (p value p-
0.0355and p-0.034 respectively). The Tidal volumes observed in 
Supine and uncomfortable positions were again significantly 
different. P - 0.0341(p<0.05)   
        The comfortable and uncomfortable positions varied with a 
non-significance to the tidal volume 0 .302 but significance to 
the vital capacity 0.007 
        Conclusions: Lung functions are improved by adopting the 
individual’s most comfortable sleeping position compared to 
supine and uncomfortable sleeping positions. It should be 
possible to use this in clinical practice to improve oxygenation in 
respiratory compromised patients. 
 
Index Terms- Lung functions, Supine Position, Most 
Comfortable sleeping position 
 

I. INTRODUCTION 
n humans there are differences of ventilation in different areas 
of the lung which can be further changed by body position (1). 

This is same with perfusion as well, thus different ventilation and 
perfusion (V/Q) ratios will ultimately have an impact on arterial 
oxygenation. Various observers have noted the influence of 
posture on certain lung volume measurements, such as vital 
capacity, expiratory reserve and functional residual capacity (2). 
Most of these studies have being carried out involving the supine 
and sitting positions.  
         For some reason, it is very obvious that an individual 
adapts different sleeping positions which explained in the 
literature as Foetus, Log, Yearner, Soldier, Free faller and 
Starfish (3).It is a possibility they may be adapting their 
individualized sleeping position in relation to the best locations 
of the most well ventilated areas of the lung, or to match their 
best ventilation to perfusion.  
         Finding evidence for this hypothesis will be valuable since 
this can be used in clinical practice to improve oxygenation in   
patients. Also this can be studied further and applied to patients 
with respiratory compromise as well. 
         It is evident in the existing literature, lung functions are 
improved by adapting an individual’s most comfortable sleeping 
position including their head and arm position (3). As a further 
extension to this finding we conducted the second study to 
compare lung functions between supine, comfortable and 
uncomfortable sleeping positions in an analogous group of adult 
males. 
 

II. OBJECTIVES 
Broad objective 
         To evaluate the association between different sleeping 
positions and changes in lung functions. 
Specific objectives 

1. To evaluate the association between the changes 
occurring in lung functions in the supine position 
and in the comfortable sleeping positions. 

2.  To evaluate the association between the changes 
occurring in lung functions in the supine position 
and in the uncomfortable sleeping positions. 

I 
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3. To evaluate the association between the changes 
occurring in lung functions in comfortable sleeping 
positions and in uncomfortable sleeping positions.  

   

III. METHODOLOGY 
         The study was carried out as a descriptive cross sectional 
study at The Faculty of Medicine, University of Peradeniya 
including 30 consenting male medical students in 20 – 25 years 
age group. The exclusion criteria were any long standing or acute 
respiratory diseases, smoking or anatomical defects of the chest. 
The study was carried out using a researcher administrated pre 
tested data sheet which includes age, height, weight and their 
normal sleeping position. Sleeping positions which were 
identified as the most comfortable sleeping positions were 
depicted using pictures in the data sheet with head and arm 
positions. The Spontaneous Tidal Volume (STV) and Forced 
Vital Capacity (FVC) were measured in the subjects using the 
electronic spirometer in the supine posture and after adapting 
their normal most comfortable sleeping position with head and 
arm position. Each subject was kept in that position for 5 minutes 

before recording their lung functions. Then the subject was asked 
to maintain their most uncomfortable sleeping position freely 
selected by them for 5 minutes and same parameters were 
measured.   
         The data were recorded and analyzed by paired t test using 
SPSS statistical software (13th version).  Results were expressed 
as mean ± Standard Deviation and the difference of mean values 
was considered significant when they obtained P value was 
<0.05. 
         Ethics committee approval was obtained for the research. 
 

IV. RESULTS 
 
The age and anthropometric data were presented in table 1  
                                                            Table 1: Age and Anthropometric Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Mean ± SD Range 
Age (Years) 
Body weight (kg) 
Height (cm) 
BMI (kg per m2) 

22.43 ± 1.382 
58.570± 9.0203 
168.450± 7.1019 
20.6369 ± 2.61175 

               20  
               42 
             155 
         14.90 

25 
84 
177 
30.12 
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Table 2: Percentages of Most comfortable Sleeping Positions 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                                  
 

                 
                                                               Figure 1: Identified most comfortable sleeping positions 
 
 
01. Prone- head turned laterally and arms flexed at elbows 
02. Supine- arms straight or flexed 
03. Supine- arms straight or flexed recumbent 
04. Right Lateral- arms straight or flexed/ recumbent 
05. Left Lateral- arms straight or flexed/ recumbent 
 
         The different sleeping positions observed in the subjects 
were supine with arms straight and flexed with internal rotation 
at elbows, prone with head turned laterally and arms flexed at 

elbows, right lateral and left lateral with arms straight and flexed 
with internal rotation at elbows and right lateral and left lateral 
recumbent (Table 2) 

                              
 
 
 
 
 

Sleeping position Percentage (%) 

Prone- head turned laterally and arms flexed at elbows 20.00 

Supine-  arms straight and flexed 10.00 

Supine-  arms straight and flexed  recumbent 30.00 

Right Lateral- arms straight and flexed/ recumbent  33.33 

Left Lateral- arms straight and flexed/ recumbent 06.67 

1 2 3 4 5 
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                                  Table 3: TV, VC and FVC in Supine, Comfortable & Uncomfortable Sleeping Positions. 
 
 
 
 
 
 
 
 
 
                                  
 

*Number     †Tidal Volume         ‡Vital Capacity       §Forced Vital Capacity  
 
         The mean STV detected was 0.5979 L in supine position 
whereas in most comfortable sleeping position with arm position 
it was increased to 0.7976(Table 3). There was a significant 
difference between the two positions with respect to STV. (P = 0 
.036) 

The FVC was increased from 4.7004 L to 4.8861L when the 
subject’s position was changed from supine to normal 
comfortable sleeping position with arm position (Table 3). A 
significant difference was evident between supine position and 
after adapting the most comfortable sleeping position in the same 
subject. (p = 0.034) 

 

                                               Table 4: Statistical Analysis of Supine and Uncomfortable Vital Capacity 
 

           

*Number    † t value        ‡Vital Capacity                                                                                                                                                                                 degree of freedom=27 

 
The observed Vital capacities were significantly different in both positions. P-0.003(p<0.05) (Table 4) 
 

Table 5: Statistical analysis of most comfortable and uncomfortable Tidal Volumes 
 
 

 

 

 

 

 

 

 

                     

*Number    † t value       ‡ Tidal Volume    degree of freedom=27 

 N* Range Mean 
L 

Standard Deviation 

Supine TV† 28 1.21 0.5979  .29263 
Comfortable TV 28 .94 0. 7976 .26740 
Uncomfortable TV 28 32.98          0.7507 6.15031 
Supine VC ‡ 28 3.80          4.7004 .97552 
Comfortable FVC § 28 4.34         4.8861 .99416 
Uncomfortable FVC 28 4.40          4.2083 1.40038 

Sleeping position N* Mean Standard 
Deviation 

t† 95% Confidence 
Interval of the 
Difference 

Significance 
(2-tailed) 

Lower Upper 

Supine VC ‡ 28 4.7004 .91711 3.281 0.24898 1.08054     0.003 

Uncomfortable 
VC 

28 4.2083 1.40038 

Sleeping position N* Mean Standard 
Deviation 

t† 95% Confidence 
Interval of the 
Difference 

Significance 
(2-tailed) 

Lower Upper 

Most 
Comfortable TV‡ 

28 4.7004 0.26192 1.052 -3.61896 1.16539     0.302 

Uncomfortable 
TV 

28 4.2083 6.15031 
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                        Table 6: Statistical analysis of most comfortable and uncomfortable Vital Capacity 
 

 

 

 

 

 

 

 

 

 

*Number    † t value     ‡Vital Capacity    degree of freedom=27 

V. DISCUSSION 
         There was a significant difference found between the 
supine position and the most comfortable sleeping positions with 
respect to STV (Table 3).  As described in previous study (3) rice 
in the volumes with the adaptation of the most comfortable 
sleeping positions was noted. (Table 3) 
         Even though the pattern of changes occurred in lung 
volumes was the same as the previous study (3), the values noted 
were different. This probably may be due to the finding that a 
higher percentage has chosen supine position with the recumbent 
position as the most comfortable sleeping position in this study 
(30%) compared to the literature (3). Also the results could have 
been affected by the fact that a considerable amount of subjects 
(10%) have selected supine without recumbent, as their most 
comfortable sleeping position (Table 2). To comment more on 
this, different positions could have been analyzed individually 
with the supine position.  
         Considering the vital capacity it was clearly seen that the 
volume is high in supine position compared to the uncomfortable 
sleeping position with a significant difference (Table 5) 
         The important finding of this study was detected when the 
Tidal and Vital capacity of the most comfortable sleeping 
position were compared with the lung volumes of uncomfortable 
positions. It was clearly shown that the volumes were more with 
the comfortable than the uncomfortable position. But the 
statistical significance only could found with the Vital Capacity. 
(Table 6) 
         There is existing literature depicting changes of Vital 
Capacity (VC), Expiratory Reserve Volume (ERV) and 
Functional Residual Capacity (FRC) with the supine to sitting 
posture. These changes were explained by the changes of flow 
rates with the change in posture from sitting to horizontal 
position causing a decrease in effort dependent inspiratory and 
expiratory flow rates, which is related to the smaller diameter of 
the oro-pharyngeal airways in supine than in sitting posture. Thus 
the change in effort dependent maximum inspiratory and 
expiratory flow rates could be related to the increase in the 
resistance of upper airways on assuming horizontal postures (1), 

(4). This application might be having some relevance to our 
finding as well.  Also in existing evidence, Oxygen saturation 
and FRC were found to be significantly higher in the prone 
position (5) which can be explained by the alteration in 

diaphragmatic mechanics, improved drainage of secretions and 
reduction of intra pulmonary shunting (1).  
         Our study results indicate that by adapting an individual’s 
most comfortable sleeping position with head and arm position 
brings a significant improvement of their lung volumes when 
compared to supine posture and uncomfortable sleeping 
positions. This observation proved the hypothesis tested.  
         Based on the findings here adapting individuals most 
comfortable sleeping positions have contributed to the increase in 
their lung volumes significantly. This needs to be studied more 
for the improvement of oxygenation, since the location of the 
highly or less ventilated areas of the lung and there matching to 
the perfusion can contribute greatly to the oxygenation. 
Identifying these areas in each individual may be difficult 
needing sophisticated lung function tests. Application of these 
principles for the management of respiratory compromised 
patients and for ventilating them in the critical care setting would 
be a sensible mission.  
 

VI. CONCLUSION 
         Lung functions are improved by adapting the most 
comfortable sleeping position with head and arm position of an 
individual in comparison to the supine and uncomfortable 
sleeping positions. Positions selected by each individual probably 
have a greater degree of ventilation and perfusion matching. 
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Abstract- This paper focuses on a very crucial and important 

issue that took place in 1975 between Indria Ghandi and Sheikh 

Abdullah the ruler of Kashmir. It was this agreement or accord 

which made the Kashmir a part of India .After working about 

five years on the said project I have reached to conclusion that 

this development was land mark in the history of India .I have 

started with the background which was set by then prime 

minister of India Indria Ghandi and its acceptance by then tallest 

leader of Kashmir and its repercussions which he faced there 

after all has been discussed in this paper. 

 

I. INTRODUCTION AND ACCORD 

t has been the policy of the Government of India to secure the 

active co-operation and involvement of all such forces in the 

country that has faith in the basic principles of the Indian 

political System. It was in accordance with this policy and after 

discreet feelers to the Sheikh following Beg’s statement that the 

Government decided to have a dialogue with Sheikh Mohammad 

Abdullah who did not change his commitment to the basic 

national ideals in spite of the hardships he had to undergo. He 

reaffirmed: “The accession of the state of Jammu and Kashmir to 

India is not a matter in issue. It has been my firm belief that the 

future of Jammu and Kashmir lies with India because of the 

common ideals that we share
1
. 

 

1 As quoted in Siser Gupta, a study in India-Pakistan Relations 

[New Delhi, 1966], p 263  

        In the initial stages of the dialogue, Sheikh Abdullah 

demanded the restoration of the constitutional status as prevailing 

in 1953 for the state of Jammu and Kashmir. In other words he 

pleaded for the repeal of a number of post-1953 enactments and 

Presidential orders in relation to the operation of the emergency 

laws, imposition of the President's rule and the extension of the 

jurisdiction of the Supreme Court, the Election Commission and 

the Comptroller and Auditor General to the State of Jammu and 

Kashmir .The principle of the residuary sovereignty was sought 

to be upheld by changing the designation of the Governor and the 

Chief Minister to their pre-1964 nomenclatures of Sadar-i-

Riyasat and Prime Minister respectively. Taking note of the 

consequences of these demands Hindu writes as a starting point 

for these negotiations Sheikh Abdullah and the two countries, 

India and Pakistan, came closer to each other. It was, however, 

difficult to see how Pakistan was concerned with it, when he had 

himself declared Pakistan as an aggressor. Instead of making 

Pakistan a party to the dispute, he should have asked her to 

withdraw from Kashmir.  

        It must, however, be noted that the demand for plebiscite,"... 

did necessarily imply that he ( Sheikh Abdullah) wants to join 

Pakistan",
2
 particularly when he was convinced that the 

democratic and the socialist programme as set out in "Naya 

Kashmir", could not be implemented in feudal Pakistan. It also 

did not mean that he had lost faith in secularism and democracy. 

Had it been so he would never have said:" Never expect from 

Sheikh Abdullah that he would weaken India and its secular 

basis... 

 

 2 Indian express (new Delhi),6 November 1968 

        Again to quote Times
3
, it is well known that Sheikh still 

clings to the principles of secularism and parliamentary 

democracy and personally opposes Kashmir's accession to 

theocratic Pakistan"
4
. One cannot but notice his faith in the 

secular character of India, which he thought should not be 

endangered while finding the solution of Kashmir problem. 

        He was referring to Pakistan as a party to the dispute and 

was making the demand for plebiscite, perhaps, in a bid to exert 

pressures on the Government of India to come on an agreement 

with him. ... "The offer of the plebiscite was made to Kashmiris 

and not to Pakistan therefore Government of India should 

come to a settlement with people of Kashmir"
5 

        In his address to the business community of Kashmir in 

Delhi, Sheikh Abdullah by declaring that Kashmir came to 

Indian of its own free will, "...cleared the way for a meaningful 

dialogue between him and the Union Government…
6
 The era of 

dialogue started in 1972, when the chief lieutenant of the Sheikh, 

Mirza Mohammad Afzal Beg, declared :"We are prepared to 

consider in all sincerity the re-establishment of relations on the 

basis of the literal  and lexical interpretations of Article 370 and 

its implications"
7
. 

 

3 Shah no 16 p.14  

4 times (London), 14 October 1968  

5 Indian express (New Delhi), 6 November 1968 

6 Times of India (New dDelhi) ,6 January 1968.  

7  Mirza Mohammad Afzal beg ,Khuta-i-Sadarat Barai-Salanah 

ijlas Jammu and Kashmir mahaz-i- raishumari 

,munqudah 5-7 July 1974(Srinagar July 1974) p  

        What Beg wanted was that the Government of India must 

recognize the autonomy of the state as it existed in 1953. 

Although it could not be possible to go back to the position of 

1953, yet it could not be denied that the efforts put in by the 

Government of India and the leaders of the plebiscite Front made  

' Kashmir Accord', possible. 

        The overall Kashmir Accord was by no means an easy 

achievement. The negotiations for the agreement conducted at 

two different levels - one dealing with the legal and 

constitutional matters and the other with political change-over-

were hard and time- consuming. In the course of the negotiations, 

there were occasions when the parties adopted rigid attitude 

regarding certain issues, as a result of which negotiations nearly 

broken down. But such occasions proved to be momentary, 

I 
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because the parties being basically determined to resolve the 

problem had to accommodate each other's point of view. Thus 

the spirit of accommodation together with the firmness and 

resolution of the parties made the conclusion of the Accord 

possible. 

        The Accord brought the real leadership of the state back into 

the mainstream of national life, set at rest all uncertainties about 

the political future of the state, put an end to the conditions of 

instability that had been prevailing in the state and created 

conditions conduce for the economic development of the state. 

Amrit Bazar Patrika comments on the effects of the Accord on 

the internal situation of the state as: “Since the Kashmir Accord 

came into forces, the state has been free from all internal tensions 

and conflict.
8
 It presents today a picture of peace and stability 

and is praised for rapid economic and social progress
 
 

 

        8 As quoted in the preface to new Kashmir :constitution and 

outline economic plan for the state of Jammu and Kashmir 

:including ladakh and the frontier regions and the poonch and 

chainani llagas (new Delhi) p .6   

        Since Sheikh Mohammad Abdullah had failed to secure the 

right of self-determination for the people of Kashmir, which he 

had been advocating for more than two decades, the events of 

1971 provided him with an opportunity to give up the demand 

and make efforts to undo the erosion of the state's autonomy 

during his absence from active political life. He however, failed 

to impress upon the central leadership the fact that, Kashmir's 

positions is unique since it initially limited its accession to 

certain finite heads 
9
 and that his demand to restore the 

constitutional position of 1953 could not be equated with the 

demand for autonomy by other states whose position was 

different from the state of Jammu and Kashmir. Though he 

adopted a stiff attitude for some time, but ultimately "... relented 

and accepted what was for all intents and purpose, the status-quo 

,however he was able to get two things: a)That Article 370 of the 

Constitution would be treated a permanent Feature of the 

Constitution;
10 

 

        b) That the state legislature could review certain laws 

extended to the State after 1953.1n this case he has been 

promised ' sympathetic consideration', which of course cannot be 

said, is an assurance that the request for the revision of laws 

would receive the Presidential assent. This makes one feel that 

the going may not be easy for him, especially due to the change 

in the central leadership. 

 

9 P.N.K Bamzai A History of Kashmir from earliest times to the 

present day (New Delhi 1962) p 15-16 

10 Ibid. p 21  

 

        Though the statement of Mr. Beg that....only a fraction of 

the central laws will require a revision
I1

, is an attempt to assure 

the Central Government that the Kashmir leadership is out to 

demand too much, yet much will depend upon the attitude of the 

new Central leaders particularly those who had earlier opposed 

the process of reconciliation.  

        The political accord which brought about an unorthodox 

pattern of Government in the state of Jammu and Kashmir, .had 

been under strain from the start"
12,

 because certain weaknesses 

inherent in it surfaced on the political scene immediately after 

Sheikh Abdullah formed the Government. Those weaknesses are: 

        No sincere and serious efforts were,  ...made to broaden the 

base of what was essentially the product of report between two 

individuals, Mrs. Gandhi and the Sheikh...
13

 Such efforts might 

perhaps have helped in removing the suspicions between the Na-

tional Conference and the Congress, with the consequent 

continuation of coalition beyond March 1977. However while 

drawing such a conclusion, we must keep in mind the chaotic 

conditions within the Congress Party that preceded and followed 

its debacle in the Parliamentary Elections of 1977; 

____________________________________________________

___ 

11 Siser Gupta: A Study of India –Pakistan relations (Bombay 

1966) p.51 

12 Sadiq . No 3 p 12  

13 Syed Mir Qasim : a leaf from the history  of Kashmir   

        A) The political accord provided that the Plebiscite Front, 

having rendered itself useless, would be dissolved and the 

Congress in return would surrender power in favor of Sheikh 

Abdullah. What the accord failed to provide was a long-term 

political arrangement between the National Conference and the 

Congress, which could have defined their relation and role in the 

new circumstances. 

        The absence of such an arrangement was a serious weakness 

in the political accord because of which the relations between the 

two were a sort of, love-hate relations
,
 which would sometimes 

promise, to introduce cohesion in the state's political life
14,

 and 

sometimes, threaten to upset the very basis of the accord.
15

 

        Mirza Afzal Beg, the Vice- President of the National 

Conference described the 1977 Assembly elections,... as 

essentially a plebiscite over the issue of Kashmir's internal 

sovereignty
16

 the statement of Mr. Beg equating the elections 

with plebiscite is pregnant with contradictions. His party, the 

erstwhile Plebiscite Front, time and again rejected the claim of 

the Government of India that the participation of the people in 

the elections was tantamount to upholding the state's accession 

with the Indian Union. How then, could the 1977 elections be 

treated as a plebiscite? 

____________________________________________________

___ 

 14 AICC Economic renew (New Delhi) vol 2 No 13-14 

(January) 1969 p 25 

 15 Dhār op cit p 233  

16 Sadiq op .cit p 12  

 

        Assuming that the election was a plebiscite, one may safely 

conclude that, "... India won it without any dissenting vote. For 

none of the contesting parties or candidates questioned the fact of 

accession of the state to India
17

.
 

 

17 Gupta op cit p 93 

……………………………………………………………………

……………………………………………………………………

…… 
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Abstract- This paper sought to discuss the concept of loyalty of 
customers to organizations and brands. Loyalty is defined as the 
extent of the faithfulness of consumers to a particular brand, 
expressed through their repeat purchases, irrespective of the 
marketing pressure generated by the competing brands. The 
authors adopted an interpretive literature approach in discussing 
the three cardinal denominators for measuring loyalty: repetition, 
advocacy, and patronage. The study revealed that loyalty is 
important for several reasons. First, it reduces the cost of 
production because the sales volume is higher. Second, 
companies with brand-loyal customers don't have to spend as 
much money on marketing the product, which will permit the 
company to either retain more earnings or to invest resources 
elsewhere. Third, companies may use premium pricing that will 
increase profit margins. Finally, loyal customers tend to 
recommend products that they like. It is also important to 
observe that the study brought to the fore the fact that patronage, 
advocacy, and repetition are key to examining loyalty. 
 
Index Terms- Loyalty, Profitability, Denominators, Patronage, 
Advocacy 
 

I. INTRODUCTION 
he outcome of the process of relationship development 
should be loyal (and Profitable) customer. But, as with the 

concept of relationship marketing itself, there is much debate and 
confusion about just what is meant by customer loyalty. The 
Oxford English Dictionary defines loyalty as the state of being 
faithful; true to allegiance. However, too frequently, mere 
repetitious behaviour by customers has been confused with 
loyalty as defined above. Repetitious purchasing behaviour may 
be a result of a market structure in which buyers find themselves 
with few alternatives, or where available alternatives can only be 
obtained at a high cost in terms of breaking current ties with a 
supplier. In many markets, some segments are likely to purchase 
repetitively out of inertia or lack of awareness of the alternatives 
available. The loyalty of customers who are influenced by such 
inertia is likely to be very different to that of a customer who 
strongly advocates a product and feels emotionally attached to it.  
Becoming an advocate of a company is the peak of a ‘ladder of 
loyalty’. 
        Dick and Basu (1994) developed the notion of relative 
attitude as a theoretical grounding to the loyalty construct. 
Relative attitude refers to ‘a favorable attitude that is high 
compared to potential alternatives. They suggest that loyalty is 
evidenced both by a more favorable attitude towards a brand 

(compared to other alternatives) and by repeat buying behaviour. 
By their analysis, low relative attitude with low repeat purchase 
indicates an absence of loyalty, while low relative attitude with 
high repeat purchase indicates ‘spurious’ loyalty. Satisfaction 
with a service provider is seen as an antecedent of relative 
attitude because without satisfaction consumers will not hold a 
favorable attitude towards the service provider, compared to 
other alternatives available.    
        Brand loyalty occurs when a customer chooses to repeatedly 
purchase a product produced by the same company instead of a 
substitute product produced by a competitor. For example, some 
people will always buy Coke at the grocery store, while other 
people will always purchase Pepsi.  Brand loyalty is often based 
upon perception. A consumer will consistently purchase the same 
product because she perceives it as being the superior product 
among the choices available. You should note that brand loyalty 
usually relates to a product, not a company. For example, while 
you may be loyal to your Honda Accord, but when it comes to 
motorcycles, you might believe that a Harley leaves a Honda 
motorcycle in the dust.  
        Brand loyalty is important for several reasons. First, it 
reduces the cost of production because the sales volume is 
higher. Second, companies with brand-loyal customers don't 
have to spend as much money on marketing the product, which 
will permit the company to either retain more earnings or to 
invest resources elsewhere. Third, companies may use premium 
pricing that will increase profit margins. Finally, loyal customers 
tend to recommend products that they like.  
        Businesses have to exert significant effort to facilitate brand 
loyalty. You need to convince potential customers that your 
product has a significant advantage over other products to justify 
consistent purchases of your product. Businesses also will 
attempt to leverage brand loyalty developed for a product to 
other products offered by the company. The hope is to create 
brand loyalty for as many products as possible.  
  

II. THEORETICAL FRAMEWORK 
        Since customer loyalty has become paramount for 
organisations, a major concern is to find out the determinants or 
drivers of customer loyalty. The marketing and service literature 
abound with studies which pointed out customer satisfaction as 
one of the prime determinants of customer loyalty (Parasuraman 
et al., 1988; Anderson and Sullivan 1993; Andreassen and 
Lindestad, 1998a; Cronin, 2000; McDougall and Levesque, 
2000; Chiou et al. 2002; Lin and Wang, 2006; Chi and Qu, 2008; 
Heskett and Sasser, 2010). Customer satisfaction is considered a 

T 
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strong predictor of behavioural variables such as customer 
loyalty, word of mouth, repurchase intentions, etc. (Eggert and 
Ulaga, 2002). Many researchers as well as service profit chain 
literature have reported that there is a positive correlation 
between customer satisfaction, customer retention and customer 
loyalty which ultimately leads to profitability (Heskett et al., 
1994; Parasuraman et al., 1988; Anderson and Sullivan, 1993; 
Hallowell, 1996; Mittal and Kamakura, 2001). 
        Service quality has also been associated with customer 
loyalty. While some researchers have reported that customer 
satisfaction exerts a stronger influence on purchase intentions 
than service quality (Cronin and Taylor, 1992), others provided 
strong empirical evidence supporting the notion that service 
quality increases customer intentions to remain with a company. 
For instance, Buzzell and Gale (1987) have found that service 
quality results in repeated sales and increased market share, 
which leads to customer loyalty. A research by Zeithaml et al. 
(1996) concluded that when organisations enhance the quality of 
their services, customers’ favorable behavioural intentions are 
increased while unfavorable intentions are decreased 
simultaneously. Corporate and brand image have also emerged as 
determinants of customer loyalty (Gronroos, 1988, Andreassen 
and Lindestad, 1998b). According to Anderson et al. (1994), 
higher levels of customer satisfaction increases loyalty by 
building a positive corporate image. Andreassen’s study (1999) 
has also confirmed that there is a positive relation between 
corporate image and customer satisfaction, which leads to 
loyalty. Further studies have also concluded that corporate image 
plays a significant role in developing customer loyalty amongst 
existing customers (Andreassen and Lindestad, 1998a, 1998b). 
Perceived value expressed as the ratio of perceived benefits to 
perceived costs is also considered as a determinant of customer 
loyalty (Zeithaml, 1988; Costabile, 2000; Lam et al. 2004). 
Customers develop loyalty towards a particular firm when there 
is a feeling that they are receiving greater value as compared to 
competitor firms (Bitner and Hubbert, 1994; Sirdeshmukh, et al. 
2002). A study by Lam et al. (2004) showed that customer value 
positively correlates with customer satisfaction and customer 
loyalty. Other studies showed that trust directly and positively 
influences customer satisfaction and customer loyalty (Costabile, 
2000; Chiou, 2004). For Gommans et al. (2001) trust is a crucial 
factor that leads to customer loyalty. This issue was further 
explored by Lin and Wang (2006) who argued that trusting 
beliefs lead to positive attitudes (customer satisfaction), which, in 
turn, influence intention to engage in repeated purchases 
(customer loyalty). They have also posited customer satisfaction 
as a mediating variable between trust and customer loyalty. 
        It has been also found that the development of good 
relationships with customers also plays a key role in generating 
customer loyalty. For Buttle (1996), marketing concerns have 
progressively shifted from developing, selling, and delivering 
products/services to developing and maintaining a mutually 
satisfying long-term relationship with customers. Enduring 
relationships with customers provide a unique and sustained 
competitive advantage that is hardly duplicated by competitors. 
Such a strategic orientation is reputed to improve customers’ 
satisfaction and loyalty as well as raising financial performance 
(Andreassen, 1994). Switching cost has also emerged as one of 
the factors that affect loyalty (Zeithaml, 1981; Gronhaug and 

Gilly, 1991; Heide and Weiss, 1995). Switching costs involve 
investment of time, money, and psychological effort. Due to 
these factors customers are likely to refrain from shifting to 
another supplier of the same product/service (Guiltinan, 1989; 
Dick and Basu, 1994). Lam et al. (2004) have found that 
switching cost is positively correlated to customer loyalty and it 
also affects customers’ tendency to recommend other customers. 
Other scholars have turned their attention to the investigation of 
organizational performance aspects and their impact on customer 
loyalty. Bielen and Demoulin (2007) have reported that waiting 
time has a significant influence on customer loyalty, especially in 
service industries. Customer satisfaction with waiting time was 
used as a construct to represent customer post-experience and 
judgmental evaluation related to cognitive and affective aspects 
of waiting. By measuring the extent to which perceived waiting 
time period matches customers’ expectations for a specific 
transaction, they have also found that long waiting time 
negatively affects customers perception of service delivery, 
which reflects negatively on loyalty. Moreover, 
reliability/dependability in the words of Slack (2004) has also 
emerged as an operations element of prime importance in service 
quality studies (Zeithaml et al., 1990; Parasuraman, 1991; 
Heskett et al., 1994; Berry, 1995; Stank et al. 1999). Patterson 
and Marks (1992) and, more recently, Lai and Yang (2009) also 
identify a positive relationship between perceived dependability 
and user satisfaction. Just a few studies have hitherto investigated 
the impact of operations performance elements on customer 
loyalty.  
        More specifically, the studies of Bielen and Demoulin 
(2007), which looked at waiting time (speed) effects on customer 
loyalty, and studies which looked at the impact of dependability 
on loyalty, were the ones that more distinctively focused upon 
operations performance aspects in their investigation. Besides 
speed and dependability, quality was an important operations 
performance element that has been widely investigated in 
previous research concerned with drivers of customer loyalty. 
Our study builds upon previous knowledge on the impact of 
speed, dependability, quality on customer loyalty by 
investigating the joint effect of these three elements on customer 
loyalty. Furthermore, we have also investigated the inter-
relationships among these three elements, i.e. how they affect 
each other. 
 
2.1 Loyalty Programmes and Profitability 
        Customer loyalty is about more than ‘loyalty programmes’, 
which have become popular with companies in many services 
sectors in recent years. Many loyalty schemes can be seen as 
classical sales promotion activity in that they offer a short-term 
incentive to disloyal brand switchers. It has been noted that much 
sales promotion activity is very short-term in effect and can 
actually undermine the long-term task of developing a strong 
brand (O’Brien and Jones, 1995) as cited in Palmer (2008). There 
is evidence to suggest that sales promotion activity, by 
encouraging brand switching, can bring about a short-term 
increase in sales for a company. In the case of manufactured-
goods companies, this may simply bring forward consumers’ 
purchases resulting in a subsequent fall as stockpiles are used up. 
In the case of services, the problem of carrying forward 
stockpiles does not exist, but disloyal brand switchers who were 
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attracted by one company’s offer may be just as easily attracted 
away by a competitor’s incentive. 
        An important aim of loyalty programmes is to extend a 
customer’s life with a company that their lifetime profitability is 
increased. Unfortunately, it can be very difficult to measure the 
effectiveness of a loyalty programme. The conceptual difficulties 
in measuring performance of loyalty programmes stem from the 
difficulty of comparing the performance of a marketing plan that 
includes a loyalty programme with a plan that does not include 
one. Some companies have experimented with cross-sectional 
data by comparing past performance at outlets that are similar, 
except for the existence of a loyalty programme. There are few 
published long-term studies of the effectiveness of loyalty 
programmes. 
        In any given industry sector, there are usually significant 
benefits of being the first company to offer a loyalty programme. 
However, while pioneers in a sector may introduce incentive 
Schemes and gain additional profitable business from 
competitors, incentives can rapidly become a sector norm that 
buyers expect (Gilbert and Karabeyekian, 1995). Loyalty 
programmes may fail to give a long-term strategic advantage to a 
company because they are easy for competitors to copy. There is 
evidence that once one innovator in a sector introduces a loyalty 
scheme, competitors soon follow. 
        A further reason why it is very difficult to evaluate the 
effectiveness of a loyalty programme is because one of the main 
benefits to a company is the data that programmes can give them. 
To many companies, a loyalty programme represents a cost-
effective way of gathering longitudinal data about customers’ 
behaviour, particularly as they can also link this to customers’ 
demographic information. An example according to Palmer 
(2008) is the retailer Tesco, who used data-mining techniques to 
identify a link between the sale of beer and the sale of nappies. 
This insight could not have been provided very easily by an 
analysis till receipts alone, but came about by analyzing data 
over time, for different stores and different categories of 
customers. 
        Against these benefits to companies is an increasing 
realization by some customers of the privacy implications of 
allowing so much data to be collected about them. While it is 
probably true that the majority of customers are quite happy to 
simply collect rewards, concerned about the privacy issues, or 
simply unaware of the amount of data that is collected about 
them, there are nevertheless many customers who do not use 
loyalty programmes because of the need to give information 
about themselves (Palmer, 2008).  
 
2.2 Challenges to Customer Loyalty 
        In developing customer loyalty, service providers face a 
number of challenges (Palmer 2008): Loyalty may be an 
unrealistic pursuit where customers have no underlying need to 
make further purchases of a category of product that a company 
is able to supply. In the extreme case, a small scale company may 
appeal to the curiosity of buyers for whom a second-time 
purchase will have little of its original value – curiosity. This 
phenomenon is present in many tourism-related businesses in 
destinations of symbolic rather than aesthetic quality (for 
example, many people make a religious pilgrimage once in their 
lifetime with little incentive to return again). While firms with a 

diverse product and geographical coverage may be able to build 
on their initial curiosity contact, opportunities for relationship 
development by smaller companies in such circumstances are 
limited. In many consumer markets, buyers have become more 
confident and their needs ongoing trusting relationships has been 
reduced by legislation, which has had the effect of reducing the 
risk associated with buying goods and services from previous 
unknown sources. In the UK, for example, statutory provision for 
investor’s competition funds has lessened the need for investors 
to rely on an intermediary whom they have come to trust. 
Legislation has reduced the chances of a poor relationship being 
developed and provided means for compensating investors who 
suffer loss as a result of failure by an intermediary, thereby 
encouraging greater transactional orientation. 
        Palmer (2008) argues that formalized buying processes 
adopted by large companies and government bodies may prevent 
the development of ongoing relationships based on social bonds. 
Tightly identified supplier-buyer relationships, and a requirement 
for contracts to be re-submitted for tender after a specified 
period, reduce the scope for ongoing socially based relationships 
to be developed within a system of routine competitive tendering. 
It has been argued that such an approach to obtaining value for 
money has stressed cost reducing at the expense of more 
qualitative measures of efficiency and effectiveness. 
        Much of the literature on relationship marketing has focused 
on suppliers’ needs develop relationships (e.g. Day and Wensley, 
1983; Webster, 1992), overlooking the perspective of buyers’ 
needs or lack of need to develop ongoing relationship. 
Commitment by a customer to one supplier relationship can 
imply forgoing alternative opportunities when they present 
themselves. Buyers may deliberately seek to minimized risk of 
dependency by developing a portfolio of suppliers.  
        Recent developments in IT have emphasized the benefits to 
producers of being able to gain an asymmetrical position of 
power in private buyer-seller relationships.  In Further 
development, IT is strengthening the willingness and ability to 
private summers to engage in multiple sourcing of purchases at 
the expense of ongoing relationships. For example the internet is 
increasingly allowing consumers to search quickly and easily for 
the cheapest quotation when their car insurance comes during 
renewal, reducing the chances of renewal through inertia. 
        Individuals differ in their level of optimum stimulation 
level, implying that some individuals have a greater propensity 
than others to seek out variety or to take risks compared with 
those who seek out the security and predictability of an ongoing 
relationship. There is evidence of a demographic effect on 
loyalty. In one study of customers of dentists, hairdressers and 
travel agents, it was found that older age groups displayed 
significantly more loyal behaviour than their younger 
counterparts. Additionally, it was found that older clients had 
different motives (social benefits, special treatment and 
confidence) for staying loyal compared to the younger clients 
(Patterson, 2007).  
        For firms, the most rewarding relationships with customers 
result from investment create affective loyalty, rather than short-
term financially based incentives. The excessive use of financial 
incentives to create loyalty may put a firm at a cost disadvantage 
in a market where cost leadership is important, while securing 
little underlying loyalty. While pioneers in a sector may 
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introduce incentive schemes and additional profitable business 
from competitors, incentives for loyalty can rapidly become a 
sector norm that customers expect. In the case of airlines’ 
frequent-flyer programmes, a cycle of development has been 
described that began in the 1980s, when the first companies to 
launch achieved revenue benefits. By the end of the 1980s, the 
use of frequent-flyer programmes had become more widespread 
and their revenue benefits marginal. By the 1990s, most major 
airlines had developed programmes, yielding little advantage 
from this tool (Gilbert and Karabeyekian, 1995). Frequent-flyer 
programmes had become part of many business travellers’ 
expectations, resulting in heavy losses of revenue for airlines. 
Meanwhile, many ‘low-frills’ airlines,  such as Ryanair, who 
offer no loyalty programme have achieved rapid growth and 
higher levels of profitability than their full-service competitors 
who offer a frequent flyer loyalty programme. 
        According to Palmer (2008), programmes to develop loyalty 
may motivate those customers who quality for loyalty rewards, 
but may demotivate others who do not quality. It is reported that 
a number of grocery retailers have considered adding fast 
checkouts with shorter queues for their high-profit customers, 
similar to the  dedicated check-in areas used by airlines for their 
business class passengers. However, the negative effects on 
grocery shoppers who did not qualify for the fast checkout may 
have had a demotivational effect greater than the motivational 
effect on those who did.   
 
2.3 Measuring Customer Loyalty  
        According to 
http://www.loyaltyresearch.com/insights/thought-
perspectives/customer-loyalty-what-is-it-how-can-you-measure-
and-manage-it/2/ (retrieved November 11, 2015), it is 
challenging to measure the level of loyalty within the 
relationship which is why companies so often succumb to simply 
defining loyalty as the number of purchases made or a continuing 
pattern of buy behavior. And asking the customer directly about 
whether or not they are ‘loyal’ does not provide a valid measure. 
Customers will often say they are loyal – simultaneously– to 
multiple providers. Measuring customer loyalty means 
measuring those attitudes as well as behaviors that we know 
make up this concept of loyalty. For example, some of the 
important attitudes and behaviors expected of a loyal customer 
include: 
 likelihood to recommend your products and services to 

others 
 likelihood to continue purchasing your products and 

services, at minimum, at the same level 
 likelihood of purchasing other products and services you 

offer 
 believing your products and services are superior to 

others offered in the marketplace 
 not actively seeking alternative providers to replace you 
 providing your company with opportunities to correct 

problems and not using these as a basis for 
compromising the relationship 

 
        Based on customers’ responses to questions such as these as 
well as others that evaluate specific aspects of their relationship 

with your company, a loyalty profile of your customers can be 
created. Loyalty segments categorize customers as loyal, neutral 
and vulnerable. The basis for loyalty segmentation should be 
sufficiently flexible in that it recognizes and accounts for the 
uniqueness and special challenges of any one business or 
organization as well as the environment in which it competes. 
And yet must also be based on sound, well-tested research 
principles and validated modeling 
(http://www.loyaltyresearch.com/insights/thought-
perspectives/customer-loyalty-what-is-it-how-can-you-measure-
and-manage-it/2/-retrieved November 11, 2015). Business 
success means having desirable customers who are strongly tied 
to your organization. Monitoring the number/percent of your 
customers in the loyal segment and doing what it takes to 
increase loyal customers while decreasing those who are 
vulnerable should provide the focus of any organization. 
 

III. METHODOLOGY 
        An interpretive literature approach was adopted for this 
study. The authors reviewed widely adequate literature on the 
subject, breaking into parts and examining the components of the 
topic for easy comprehension of the issues discussed. Thoughts 
and personal interpretations of the issues addressed in the paper 
were the bases upon which the authors drew their conclusions on 
the topic.  
 

IV. CONCLUSION 
        Customer loyalty is a tricky sentiment to track.  It is difficult 
to measure customer loyalty because proof of loyalty, the state of 
being loyal, is most often shown after an action occurred that 
indicates a person’s loyalty.  However, past action often indicates 
but doesn’t guarantee future loyalty 
(http://www.mtabsurveyanalysis.com/3-ways-to-measure-
customer-loyalty/: retrieved November 11, 2015).  So how do 
you measure something that hasn’t happened yet?  You can look 
for patterns when analyzing responses to survey questions 
designed to measure specific indicators that, when taken in 
context by the analyst, have varying degrees of certainty as to 
future action.  Bob Hayes, author of Measuring Customer 
Satisfaction and Loyalty, breaks it down into 3 measurements: 
retention, advocacy and purchasing. 
        Retention is a reflection of a customer’s willingness to 
remain with a particular company’s service or products and is 
useful to measure customer loyalty.  Questions designed to 
determine loyalty are often based on the “How likely are you…” 
model to predicate future behavior.  Among wireless or other 
service provider companies, Retention is most often asked by the 
question, “How likely are you to switch?”  This question is an 
indication of the relationship the customer has with the company 
and may be an indicator of overall satisfaction. Although, the 
smart analyst should be aware that the question alone, without 
corroborating evidence, may be an indication of a deeper 
dissatisfaction with the competition rather than satisfaction with 
their current company. This least of all evils attitude is often 
found in service industries such as cable/internet providers, 
wireless companies and banking.  To be helpful, retention 
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questions should be supported by an investigation of the second 
measure, advocacy. 
Advocacy is related to retention because the assumption is that a 
customer that is a cheerleader for or satisfied with your 
organization is likely to remain with you.  They relate to the 
customer’s perception of the company’s image that they are 
doing something right.  Determining what that “right” something 
is requires additional investigation.  It may be related to a single 
experience or simply to an overall – but general – impression. 
There is overlap between advocacy and retention but they are 
distinctly different.  Advocacy requires less action on the part of 
the customer, because to advocate does not 
mean purchasing.   Whereas retention requires the customer to 
engage with your company through the basic transaction of 
making an additional purchase (or renewing a service), which in 
itself is a strong indication of customer satisfaction, the strongest 
indication of customer satisfaction is related to purchasing. 
        Purchasing questions like, “how likely are you to continue; 
increase; and or purchase different services from X Company?” 
are the best indicators of growth through customer loyalty.  They 
seek to determine if the amount spent per existing customer will 
increase or decrease based on additional purchases within or 
across product lines.  It is distinguished from the retention 
question of how likely are you to switch because a switching 
question may me a repeat of the same revenue (0 growth) rather 
than an increase in spending (positive growth). All three 
customer satisfaction indicators are closely related in that they 
measure customer intent.  Negative responses to these types of 
questions usually indicate a loss of that customer.  Either they 
will re-up, purchase additional products or feel good about your 
company/product/services- or they won’t or don’t.  It is fairly 
straight forward to develop relevant survey questions to receive 
the data. What becomes difficult is providing the context for 
analyzing the survey data into a meaningful construct that can be 
used by decision makers.  That is the job of the analyst to rely on 
his or her experience, knowledge and expertise to put the data 
into perspective. 
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    Abstract- Geopolymer is a new development in the world of 
concrete in which cement is totally replaced by pozzoloanic 
materials like fly ash and activated by highly alkaline solutions to 
act as a binder in the concrete mix. For the selection of suitable 
ingredients of geopolymer concrete to achieve desire strength at 
required workability, an experimental investigation has been 
carried out for the gradation of geopolymer concrete and a mix 
design procedure is proposed on the basis of quantity and 
fineness of fly ash, quantity of water, grading of fine aggregate, 
fine to total aggregate ratio. Sodium silicate solution with Na2O 
= 16.37 %, SiO2 = 34.35 % and H2O = 49.28 % and sodium 
hydroxide solution having 13M , 10M 15M concentration were 
obtained throughout the experiment. Water-to-geopolymer binder 
ratio of 0.40, alkaline solution-to-fly ash ratio of 0.35 and sodium 
silicate-to-sodium hydroxide ratio of 2.0 by mass were fixed on 
the basis of workability and cube compressive strength. 
Workability of geopolymer concrete was measured by flow table 
apparatus  and cubes of 150 mm .side were cast and tested for 
compressive strength after specified period of oven heating. The 
temperature of oven heating was maintained at 60 °C for 24 h 
duration and tested 7 days after heating. It is observed that the 
results of workability and compressive strength are well match 
with the required degree of workability and compressive 
strength. So, proposed method is used to design normal and 
standard geopolymer concrete. 
 
    Index Terms- Geopolymer concrete � Mix design � Fly ash 
� alkaline solution�Compressive strength. 

I. INTRODUCTION 
se of concrete is globally accepted due to ease in operation, 
mechanical properties and low cost of production as 

compared to other construction materials. An important 
ingredient in the conventional concrete is the Portland cement. 
Production of Portland cement is increasing due to the increasing 
demand of construction industries. Therefore the rate of 
production of carbon dioxide released to the atmosphere during 
the production of Portland cement is also increasing. Generally 
for each ton of Portland cement production, releases a ton of 
carbon dioxide in the atmosphere  . The greenhouse gas emission 
from the production of Portland cement is about 1.35 billion tons 
annually, which is about 7 % of the total greenhouse gas 
emissions. .Moreover, cement production also consumes 

significant amount of natural resources. Therefore to reduce the 
pollution, it is necessary to reduce or replace the cement from 
concrete by other cementitious materials like fly ash, blast 
furnace slag, rice husk ash, etc. 
         Fly ash is a by-product of pulverized coal blown into a fire 
furnace of an electricity generating thermal power plant. 
According to the survey, the total fly ash production in the world 
is about 780 million tons per year but utilization is only about 
17–20 %. In India more than 220 million tons of Fly ash is 
produced annually. Out of this, only 35–50 % fly ash is utilized 
either in the production of Portland pozzoloana cement, 
workability improving admixture in concrete or in stabilization 
of soil. Most of the fly ash is disposed off as a waste material that 
covers several hectares of valuable land.  
       Therefore for complete replacement of cement by fly ash and 
to achieve the higher strength within a short period of curing, 
Davodavits suggested the activation process of pozzolanic 
material that are rich in silica and alumina like fly ash with 
alkaline elements at certain elevated temperature. Fly ash when 
comes in contact with highly alkaline solutions forms inorganic 
alumina–silicate polymer product yielding polymeric Si–O–Al–
O bonds known as Geopolymer . 
       To produce concrete of desired strength, various mix 
proportioning methods are used on the basis of type of work, 
types, availability and properties of material, field conditions and 
workability and durability requirements. Rangan [16] have 
proposed the mix design procedure for production of fly ash 
based geopolymer concrete whereas Anuradha [1] have 
presented modified guidelines for mix design of geopolymer 
concrete using Indian standard code. 
       As geopolymer concrete is a new material in which cement 
is totally replaced by fly ash and activated by alkaline solutions. 
Chemical composition, fineness and density of fly ashes are 
different from cement. Similarly, in cement concrete, water 
Plays main role during hydration process while water cement out 
during polymerization  process a sin case of geopolymer concrete 
.Therefore it is necessary to develop a new mix design procedure 
for geopolymer concrete to achieve desired strength at required 
workability. So, in the present investigation, geopolymer 
concrete mix design procedure is proposed on the basis of 
quantity and fineness of fly ash to achieve desired strength  
quantity of water to achieve required degree of workability  
grading of fine aggregate and fineness-to-total aggregate ratio by 

U 
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maintaining solution-to-fly ash ratio by mass of 0.35 , water-to-
geopolymer binder ratio of 0.40 , sodium silicate-to-sodium 
hydroxide ratio by mass of 2.0  and  tested after oven heating at a 
temperature 60 °C for duration of 24 h and tested after test period 
of 7 days 14 days  28 days . 

II. EXPERIMENTAL WORK. 

II- A MATERIALS 
     In the proposed mix proportioning method, low calcium 
processed fly ash of thermal power plant was used as source 
material. The laboratory grade sodium hydroxide in flake form 
(97.8 % purity) and sodium silicate (50.72 % solids) solutions are 
used as alkaline activators. Locally available river sand is used as 
fine aggregate and locally available 20 and 12.5 mm sizes 
crushed basalt stones are used as coarse aggregates. 

 II-B PARAMETERS CONSIDERED FOR MIX PROPORTIONING OF 
GEOPOLYMER CONCRETE 
      For the development of fly ash based geopolymer concrete 
mix design method, detailed investigations have been carried out 
and following parameters were selected on the basis of 
workability and compressive strength. 
 
1. FLY ASH  

Quantity and fineness of fly ash plays an important role in 
the activation process of geopolymer. It was already pointed 
out that the strength of geopolymer concrete increases with 
increase in quantity and fineness of fly ash,. Similarly higher 
fineness shows higher workability and strength with early 
duration of heating. So, the main emphasis is given on 
quantity and fineness of fly ash in the development of mix 
proportioning procedure of geopolymer concrete. So, in the 
proposed mix design procedure, quantity of fly ash is 
selected on the basis of fineness of fly ash and target 
strength. 
 

2. ALKALINE ACTIVATORS 
In the present investigation, sodium based alkaline 
activators are used. Single activator either sodium 
hydroxide or sodium silicate alone is not much effective as 
clearly seen. So, the combination of sodium hydroxide and 
sodium silicate solutions are used for the activation of fly 
ash based geopolymer concrete. It is observed that the 
compressive strength of geopolymer concrete increases with 
increase in concentration of sodium hydroxide solution and 
or sodium silicate solution with increased viscosity of fresh 
mix. Due to increase in concentration of sodium hydroxide 
solution in terms of molarity (M) makes the concrete more 
brittle with increased compressive strength. Secondly, the 
cost of sodium hydroxide solid is high and preparation is 
very caustic. Similarly to achieve desired degree of 
workability, extra water is required which ultimately reduce 
the concentration of sodium hydroxide solution. So, the 
concentration of sodium hydroxide was maintained at 13 M 
while concentration of sodium silicate solution contains 
Na2O of 16.37 %, SiO2 of 34.35 % and H2O of 49.72 % is 
used as alkaline solutions. Similarly, sodium silicate-to-

sodium hydroxide ratio by mass was maintained at 2 which 
set cubes within 24 h after casting and gives fairly good 
results of compressive strength 
 

3. WATER 
 From the chemical reaction, it was observe that the water 
comes out from the mix during the polymerization process. 
The role of water in the geopolymer mix is to make 
workable concrete in plastic state and do not contribute 
towards the strength in hardened state. Similarly the demand 
of water increases with increase in fineness of source 
material for same degree of workability. So, the minimum 
quantity of water required to achieve desired workability is 
selected on the basis of degree of workability, fineness of fly 
ash and grading of fine aggregate 
 

4.  AGGREGATE 
Aggregates are inert mineral material used as filler in 
concrete which occupies 70–85 % volume. So, in the 
preparation of geopolymer concrete, fine and coarse 
aggregates are mixed in such a way that it gives least voids 
in the concrete mass. This was done by grading of fine 
aggregate and selecting suitable fine-to-total aggregate ratio. 
Workability of geopolymer concrete is also affected by 
grading of fine aggregate similar to cement concrete. So, on 
the basis of grading of fine aggregate, fine-to-total aggregate 
ratio is selected in the proposed mix proportionating   
method  
 

5. DEGREE OF HEATING 
 For the development of geopolymer concrete, temperature 
and duration of heating plays an important role in the 
activation process. In the present investigation, cubes were 
de molded after 24 h of casting and then place in an oven 
for heating at 60 °C for a period of 24 h. After specified 
degree of heating, oven is switched off and cubes are 
allowed to cool down to room temperature in an oven itself. 
Then compression test is carried out on geopolymer 
concrete cubes after a test period of 7 days. Test period is 
the period considered in between testing cubes for 
compressive strength and placing it in normal room 
temperature after heating. is observed that the compressive 
strength of geopolymer concrete increases with increase in 
duration and test period. From the design point of view, 24 
h of oven curing at 60 °C and tested after a period of 7 days 
was fixed as per past research  
 

6.  WATER TO GEOPOLYMER BINDER RATIO 
Water-to-geopolymer binder ratio The ratio of total water 
(i.e. water present in solution and extra water if required) to 
material involve in polymerization process (i.e. fly ash and 
sodium silicate and sodium hydroxide solutions) plays an 
important role in the activation. process. Rangan suggested 
the water-to-geopolymer solid ratio in which only solid 
content in solution and fly ash is considered. But the 
calculation is tedious and water present in solution indicates 
the concentration of solution itself. So, in the present 
investigation, water-to-geopolymer binder ratio is 
considered. From the investigation, it is observed that the 
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compressive strength reduces with increase in water-to-
geopolymer binder ratio similar to water-to-cement ratio in 
cement concrete. At water-to-geopolymer binder ratio of 
0.35, the mix was very stiff and at 0.40, the mix was 
segregated. Similarly water come out during polymerization 
process and does not contribute anything to the strength. So, 
water-to-geopolymer binder ratio is maintained at 0.40 
which gives better results of workability and compressive 
strength. 
 

7.  SOLUTION TO FLY ASH RATIO 
 As solution (i.e. sodium silicate + sodium hydroxide) to fly 
ash ratio increases, strength is also increases. But the rate of 
gain of strength is not much significant beyond solution to 
fly ash ratio of 0.35. Similarly the mix was more and more 
viscous with higher ratios and unit cost is also increases. So, 
in the present mix design method, solution-to-fly ash ratio 
was maintained at 0.35 
 
 II-C PREPARATION OF GEOPOLYMER CONCRETE MIXES 

Preparation of geopolymer concrete is similar to that of cement 
concrete. Two types of coarse aggregates, sand and fly ash were 
mixed in dry state. Then add prepared mixture solution of 
sodium hydroxide and sodium silicate along with extra water 
based on water-to-geopolymer binder ratio and mix thoroughly 
for 3–4 min so as to give homogeneous mix. It was found that the 
fresh fly ash based geopolymer concrete was viscous, cohesive 
and dark in color. After making the homogeneous mix, 
workability of fresh geopolymer concrete was measured by flow 
table apparatus as per IS 5512-1983 and IS 1727-1967. Concrete 
cubes of side 150 mm are casted in three layers. Each layer is 
well compacted by tamping rod of diameter 16 mm. All cubes 
were place on table vibrator and vibrated for 2 min for proper 
compaction of concrete. After compaction of concrete, the top 
surface was leveled by using trowel. 
After 24 h of casting, all cubes were de molded and then placed 
in an oven for thermal curing (heating). To avoid the sudden 
variation in temperature, the concrete cubes were allowed to cool 
down up to room temperature in an oven. Three cubes were cast 
and tested for compressive strength for each curing period. 
 

  III METHOD PROPOSED FOR MIX PROPORTIONING 
(FOR M20 GRADE OF CONCRETE) 
 
 III-A DATA REQUIRED FOR MIX DESIGN. 

1. Characteristic compressive strength of Geopolymer Concrete 
(fck) 
 2. Fineness of fly ash in terms of specific surface in m2/kg 
 3. Workability in terms of flow 
 4. Oven curing (heating) 60 °C for 24 h and tested after 7 days 
 5. Fineness modulus of fine aggregate 
 6. Water absorption and water content in fine and coarse 
aggregate  
       Following design steps are used to select the suitable mix 
proportion of fly ash based geopolymer concrete. 
 
 III- B DESIGN STEPS 
  

1. TARGET MEAN STRENGTH (FCK) 

      for Mix Design Fck ¼fck þ1:65�S ð1Þ The standard 
deviation, S for each grade of geopolymer concrete shall be 
calculated, separately on the basis of minimum 30 test samples. 
With reference to IS 456-2000, the value of S is assumed as per 
Table 1 in the first instant as mentioned in clause 9. 2. 4. 
 

2. SELECTION OF QUANTITY OF FLY-ASH (F) 
     Quantity of fly ash selected based on target mean 
strength and fineness of fly ash at solution-to-fly ash 
ratio of 0.35 
 

3.  CALCULATION OF THE QUANTITY OF ALKALINE 
ACTIVATORS 
       Based on the quantity of fly ash (F) determined in 
the previous step, the amount of total solution is 
obtained using solution-to-fly ash ratio of 0.35 by mass. 
After that, quantity of sodium silicate and sodium 
hydroxide is decided using sodium silicate-to-sodium 
hydroxide ratio of 1 by mass. 
 

4.  CALCULATION OF THE SOLID CONTENT IN ALKALINE 
SOLUTION 
     Calculation of Total Solid Content in Alkaline 
Solution Calculate solid content in sodium silicate and 
sodium hydroxide solution on the basis of percentage 
solid present in each solution. 
 

5.  SELECTION OF QUANTITY OF WATER 
     Selection of Quantity of Water Workability of 
geopolymer concrete is depending on total quantity of 
water including water present in both alkaline solutions 
and the degree of workability. Select the total quantity 
of water required to achieve desired workability based 
on fineness of fly ash  
 

6. CORRECTION IN WATER CONTENT 
      In concrete, volume occupied by fine and coarse 
aggregate is about 70–85% of total volume. Similarly, 
finer particles have large surface area as compared to 
coarser one and hence required more water to produce 
workablemix.IS10262 suggested some correction in 
water content for the mix proportioning of cement 
concrete on the basis of grading of fine aggregate. in 
geopolymer concrete  role of water is to make workable 
concrete. So, it is recommended to apply same 
correction to geo- polymer concrete in the proposed mix 
design on the basis of grading zones of fine aggregate. 
on the basis of grading zones of fine aggregate.  
 

7.  CALCULATION OF ADDITIONAL QUANTITY OF WATER 
      In geopolymer concrete, alkaline solutions are used 
which contains certain quantity of water on the basis of 
their concentration. But to meet workability 
requirements, additional water may be added in the mix 
externally which is calculated as: 
 Additional quantity of water; if required  
 = Total quantity of water - Water present in alkaline 
solutions.  
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8.  CALCULATION OF FINE AND COARSE AGGREGATE 
CONTENT 
     Aggregate Contents is obtained using following 
relations: 
     Total quantity of aggregate = Wet Density of 
Geopolymer concrete – {Quantity of Geopolymer 
Binder + Additional water; if any} 
 
      Sand content = {Fine-to-total aggregate content in 
%] x {Total quantity of aggregate} 
 
      Coarse aggregate content ={Total quantity of 
aggregate} –{ Sand content } 
 

9. ACTUAL QUANTITY OF MATERIAL REQUIRED ON THE 
BASIS OF FIELD CONDITION. 
      The above mix proportion has been arrived on the 
assumption that aggregates are saturated and surface 
dry. For any deviation from this condition i.e. when 
aggregates are moist or air dry or bone dry, correction 
has to be applied on quantity of mixing water as well to 
the aggregates. 

 
Relation between fineness of fly ash and density of geopolymer 
concrete  

I. RESULT AND DISCUSSION   
     It was found that the fresh fly ash-based geopolymer concrete 
was viscous, cohesive and dark in color and glassy appearance. 
After making the homogeneous mix, workability of fresh 
geopolymer concrete was measured by flow table apparatus as 
per IS 5512-1983 and IS 1727-1967. Freshly mixed geopolymer 
concrete is viscous in nature and water comes out during 
polymerization process, methods like slump cone test is not 
suitable to measure workability as concrete subside for long time 
while in compaction factor test, concrete cannot flow freely. So, 
flow table test is recommended for workability measurement of 
geopolymer concrete 
    After measuring workability, concrete cubes of side 150 mm 
were cast in three layers and each is properly compacted similar 
to cement concrete. Then after 24 h of casting, all cubes were 
demoulded and weight was taken for the calculation of mass 
density. Average weight of three cubes was considered for 
calculation of mass density. It is observed that the average mass 

density obtained by proposed method is 2,601.48 kg/m3 which is 
3.33 % higher than that considered in design method 
     Then cubes were placed in an oven for thermal curing at 60 
°C for 24 h. To avoid sudden variation in temperature, the 
concrete cubes were allowed to cool down up to room 
temperature in an oven itself. Three cubes were cast and tested 
for compressive strength after 7 days of test period. Here, test 
period is the period considered after removing the cubes from 
oven till the time of testing for compressive strength. It is 
observed that the compressive strength of M20 grade geo- 
polymer concrete is 27.22 MPa tested after 7 days of test period 
which is 2.69 % less than the target strength (28.25 MPa) 
considered in proposed mix design method which is within the 
limit of +/−15 % as per IS 456-2000. These method provides, 
comparatively, economical mix than other method. 
 
     CONCLUSION 

This paper proposed the guidelines for the design of fly ash 
based geopolymer concrete of ordinary and standard grade on the 
basis of quantity and fineness of fly ash, quantity of water and 
grading of fine aggregate by maintaining water- to-geopolymer 
binder ratio of 0.40, solution-to-fly ash ratio of 0.35, and sodium 
silicate-to-sodium hydroxide ratio of 2 with concentration of 
sodium hydroxide as 13 M. Heat curing was done at 60 °C for 
duration of 24 h and tested after 7 days after oven heating. 
Experimental results of M20, M25, M30, M35 and M40 grades 
of geopolymer concrete mixes using proposed method of mix 
design shows promising results of workability and compressive 
strength. So, these guidelines help in design of fly ash based 
geopolymer concrete of Ordinary and Standard Grades as 
mentioned in IS 456: 2000.  
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Abstract- This paper is based on the need to discuss factors 
affecting finance management as one of the major problems 
faced by devolved units. The scope of the research will be 
County Government of Kwale. The paper explores measures that 
can be undertaken to impact the effectiveness of finance 
management. Records have shown that a large number of the 
devolved units are yet to develop and implement effective 
finance management, yet these attracts benefits to both the 
devolved units and the members of public. Hence the 
development of this research paper to highlight on the best 
practices. It must be appreciated that the issue of finance 
management is very sensitive to the members of the public 
because it affects the living standards of the community 
members. This is because resources that are well utilized and 
distributed would be of much benefit to the public. This paper is 
therefore prepared to analyze the importance of finance 
management so that organizations and individuals can 
understand the importance of effective finance management.  
 
Index Terms- Devolution, financial management, record 
keeping, financial reporting, fundraising 
 

I. INTRODUCTION 
inancial Management means planning, organizing, directing 
and controlling the financial activities such as procurement 

and utilization of funds of the enterprise. It means applying 
general management principles to financial resources of the 
enterprise. The financial management is generally concerned 
with procurement, allocation and control of financial resources of 
a concern. Finance management basically entails; ensuring 
regular and adequate supply of funds to the concern, ensure 
adequate returns to the shareholders which will depend upon the 
earning capacity, market price of the share, expectations of the 
shareholders, ensure optimum funds utilization. Once the funds 
are procured, they should be utilized in maximum possible way 
at least cost. To ensure safety on investment, that is, funds should 
be invested in safe ventures so that adequate rate of return can be 
achieved and to plan a sound capital structure-There should be 
sound and fair composition of capital so that a balance is 
maintained between debt and equity capital.  
        The finance function needs to be aligned to the business 
strategy, and provide financial analysis and insight to support 
corporate decision making, while also meeting legal and 
regulatory requirements given. With a global network of 

professional, finance management is able to bring the right 
people, with the right skills, to the right place, at the right time to 
assist helping organisations to become leaders in finance. An 
efficient finance management function helps identify and deliver 
specific improvements in order to unlock value and resources 
thus freeing up time for improved decision support activities. It is 
founded on a robust platform of integrated operational and 
transactional finance activities. 
        Kenya is emerging from a state of poor governance 
demonstrated by widespread corruption, ethnic conflicts, 
insecurity, political uncertainty; and poverty among others. Poor 
governance has resulted in, among other negative outcomes, the 
alienation of large portions of the society from the mainstream 
economy; the squandering of public resources leading to low 
levels of development and massive property, ethnic animosity 
due to perceptions of historical injustices and cut-throat political 
competition and intolerance. 
        The struggle for constitutional reforms has its roots in the 
desire to correct the deficiencies in the governance framework of 
the country. A central objective of the struggle has been the 
restoration of power to local communities to manage their affairs 
particularly in matters of local development. 
        Devolution in Kenya is the pillar of the constitution and 
seeks to bring government closer to the people, with county 
governments at the centre of dispersing political power and 
economic resources to Kenyans at the grassroots. The 
promulgation of the constitution of Kenya 2010 marked a major 
milestone in the way the country is governed. It stipulated the 
dispersal of political power and economic resources from the 
centre in Nairobi to the grassroots in a process known as 
devolution. The constitution was reviewed so as to consider 
people’s participation through the devolution of power, respect 
for ethnic and regional diversity and communal rights including 
the right of communities to organise and participate in cultural 
activities and the expression of their identities.  It was to review 
the place of local government, the degree of the devolution of 
power to local authorities, and options for federal and unitary 
systems. The feeling of being marginalised and neglected, 
deprived of resources and victimised for political or ethnic 
affiliations intensified the push for devolution. 
        The ability of the new counties to create wealth and enhance 
welfare outcomes of their citizens will depend on how well they 
are able to leverage the endowments, natural and otherwise, 
within the national, regional and global operating contexts. 
Attracting the jobs that improve welfare for citizens will not be 

F 
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achieved through lone ranger efforts. Experience elsewhere 
suggests that to prosper, a nation, and therefore our counties must 
leverage four key assets; innovation, human capital, 
infrastructure and quality places. Given the level of inequalities 
between and within Kenyan counties as well as close kinship 
linkages between some of them, it is feasible to consider 
competitiveness and complimentary within clear cooperative and 
collaborative frameworks. Such an arrangement responds to the 
application of the cluster concept to regional and national 
competitiveness. 
 
Statement of the problem 
        Devolved government is a new system of government that 
has been adopted in other parts of the world as well as in Kenya. 
Devolved government is a new concept in Kenya. It involves 
shifting the central administration from the National government 
to the county government. Thus there have been challenges in 
terms of the technological knowhow needed in allocation of 
resources in the decentralized government and mismanagement 
of funds as a result of either budget deficit or budget surplus. 
  
Specific Objectives 

1. To find out how financial skills and capacity affect 
finance management in devolved units. 

2. To investigate how record keeping affect financial 
management in devolved units. 

3. To find out the extent at which government regulations 
affect financial management in devolved units. 

 
RELATED LITERATURE  
Theoretical Framework 
        Functions such as record keeping, financial reporting and 
fundraising help a firm ease its route to financial success. Factors 
affecting financial management include government regulations, 
the state of the economy, securities exchanges and borrowing 
costs.  
        Company principals establish a working rapport with 
regulators to create a compliant, effective business environment. 
Senior executives understand that adverse legislation can cripple 
productivity, a prelude to financial losses later on down the road. 
Consequently, top leadership sets up corporate compliance 
departments to monitor regulatory developments and indicate 

how they may affect financial activities. For example, new 
Occupational Safety and Health Administration rules concerning 
workplace safety could increase personnel charges in corporate 
income statements. Aside from compliance managers, internal 
auditors help companies find ways to handle the binomial 
question of generating profits while complying with the law. All 
organizations, including charities, borrow to rein in the 
occasional cash shortfall resulting from delays in customer 
payments or donor remittances. Finding the right mix of debt and 
equity is part of a company's formula for success.   
        The study is based on the scientific management theory, 
which basically consists of the works of Fredrick Taylor, and the 
organization theory comprising of the works of Henri Fayols on 
administration (Mullins, 1994). Fredrick Taylor started the era of 
modern management in the late nineteenth and early twentieth 
centuries; Taylor consistently sought to overthrow management 
by rule of thumb and replace it with actual timed observations 
leading to the one best practice. According to Taylor, systematic 
training of workers in the one best practice rather than allowing 
them personal discretion in their tasks. He further believed that 
the workload would be evenly distributed between the workers 
and management with management performing the science and 
instruction and the workers performing the labor aspect each 
group doing the work for which it was best suited. Taylor’s 
strongest positive legacy was the concept of breaking a complex 
task down into a number of subtasks, and optimizing the 
performance of the subtasks, hence, his stopwatch measured time 
trials. As a result, he proposed four underlying principles of 
management. 
        Firstly, there is need to develop a science of work to replace 
old rule of thumb methods, pay and other rewards linked to 
achievement of optimum goals, measures of work performance 
and output. Failure to achieve these would in contrast result in 
loss of earnings. Second is that workers should be scientifically 
selected and developed; Training each to be first class at some 
specific task. Thirdly, the science of work to be brought together 
with scientifically selected and trained people to achieve the best 
results. Finally, work and responsibility to be divided equally  
        Between workers and management cooperating together in 
close interdependence.  
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The financial management cycle 
 
 
          
               
 
        
 
 
 
 
             
 
 
 
 
 
    
 
 
 
 
 
 
        In order to perform finance functions efficiently, the 
financial managers of the county government or rather devolved 
units have to: 

1. Set the financial objectives of the local government.  
        This entails developing objectives, mission and vision, 
which would assist in achieving the plans set. Thus, the county 
government/devolved units have to develop financial objectives 
in terms of the investments that would be made and the budget 
for the devolved unit. 

2. Prepare plans of action and select policies for achieving 
the objective. 

        Once the objectives have been developed, then the 
management, need to prepare plans of action and select policies 
that would assist in achieving the objectives. Failure to plan is 
planning to fail. The policies could be set in certain time frames 
as this would assist the management check whether they are on 
the right track.  

3. Develop financial plans and incorporate these into the 
overall plans of the county government/devolved unit. 

        Financial plans should be developed and incorporated into 
overall plans of the devolved unit. This would ensure that the 
financial plans that were broken down are at par with the overall 
plans of the devolved unit. 

4. Check the achievement of the objectives and evaluate 
deviations from the plan. 

5. Establish causes for deviations. 
6. Take corrective action and/or redesign policy or revise 

the objectives to start a new cycle as illustrated in the 
figure above. 

 
Techniques and Tools for Achieving Efficient Management of 
county 
Government Finance 
        Traditionally, considerable importance is attached to what 
can be the money factor in the functioning of organizations in 

both public and private sectors. One important issue of concern is 
usually the management of available financial resources. 
Generally speaking, a number of various approaches for efficient 
finance management are available. However, the approach to be 
adapted must take into account the peculiar nature of the project, 
its environment, purpose and the public it is meant to serve 
(Nwankwo, 2004). This is because if a wrong or unpopular 
approach is adapted for a particular project, it can mar the project 
completely. 
        The different approaches that can be adapted for efficient 
financial management at the local 
Government level includes the following: 
 

1. The Use of Budget 
        The use of budget has been a long standing practice in the 
local government system. Budgetary control is concerned with 
ensuring that the financial management plan that has been agreed 
with the board of management is achieved. Control is affected 
through monitoring expenditure before and after commitment to 
prevent under expenditure or over expenditure. An effective use 
of the budget is good for achieving efficient financial 
management. A budget is a plan of activity expressed in financial 
terms; such plans are often short term, typically covering a 
period of one year. When approved, the budget becomes an 
authority to raise the amount of revenue and incur the amount of 
expenditure stated therein. 
        Adamolekun summarized the purpose of a budget thus: 
        A short term financial plan, A political document couched 
in figures, A management tool used for both planning and 
control, A device for ensuring continuous monitoring procedures, 
and reviewing and evaluating, performances with reference to 
previously established standards, an agent to enable management 
to anticipate change and adapt to it, and an overall method for 
improving operation. 
 

Redesign policy 
and revise 
objectives 

Establish causes 
for objectives 

Planning 

Carry out financial 
plans 

Compare actual 
with planned 

Set financial 
objectives 
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        It is imperative to note that the budgetary process takes four 
distinct activities. These are as follows: budget preparation, 
budget authorization, budget execution and budget monitoring 
and evaluation. In many governmental arrangements, the 
agencies or bodies responsible for each of these activities are 
distinct, with varying degrees of autonomy and interdependence. 
At the local government level, the council chairman is ultimately 
responsible for budget preparation with inputs from the 
supervisory councilors and local bodies or agencies. It is then 
approved by the local legislature. In addition, the State 
Governor’s office gives the prepared budget final approval after 
thorough scrutiny. 
        However, getting final approval is oftentimes worrisome as 
it is characterized by too much scrutiny and delayed sanctions by 
state government functionaries. On approval, the budget is 
returned to the local government council through the department 
of local government. The approved budget then gives authority to 
the council to raise revenue and incur expenditure in the financial 
year. 
 

2. Rational Approach 
        The rational approach is a popular decision-making model. 
It is usually applied where effective and efficient allocation of 
resources is needed. The rational approach is generally known as 
The Modern Financial Resources Allocation and Control Model 
within the financial management circle. Using rational approach 
for proper financial management entails the following: 
        Determination of available resources, determination of 
objectives for which the resources will be allocated, 
determination of the alternative courses of action for the 
achievement of objectives, evaluation of the alternative courses 
of action for the achievement of objectives, establishment of 
decision criteria, allocation of resources, establishment of control 
measure and feedback mechanism necessary or required 
performance evaluation and adjustment of future plans and 
objectives for purposes of future allocation. 
 

3. Incremental Approach 
        Many organizations adopt an incremental budgeting method 
to produce budget estimates. Incremental approach to financial 
management involves introduction of gradual changes or 
adjustment in the allocation and control of financial resources of 
an organization in order to achieve the desired objectives. Once a 
system of financial management and control are adopted, only 
minor or gradual changes or adjustments are required in order to 
put the system into perfect working condition. Incremental 
approach takes as its starting point the current year’s budget and 
arrives at next year’s budget by a series of adjustments to this. 
The adjustment process is sometimes referred to as rolling 
forward an existing budget. 
        Efficient Financial Management for Local Governments 
method has some advantages. It is a relatively straight forward 
process; only marginal changes to the existing budget need to be 
understood and agreed, thereby minimizing the amount of time 
that need be spent on budget preparation. Hence, it is a relatively 
inexpensive method of estimating a budget. Additionally, it is 
easy to operate and allows some degree of flexibility and 
discretion in the use and management of funds. 
 

4. Zero-Based Budgeting (ZBB) 
        The Zero-base budgeting (ZBB) approach involves 
preparing a comprehensive budget a new, that is, from a zero 
base. The novelty of ZBB is that each year an organization 
should begin its budgetary process with a clean sheet of paper. It 
starts from zero or from the scratch. The construction of a new 
budget for each service from basic principles is referred to as 
zero-based budgeting. This approach has the effect of focusing 
attention on such issues as waste, unnecessary performance, 
leasing versus purchasing of equipment, and so on. 
        In Zero based budgeting individual cost centre managers are 
asked to estimate the cost of providing various levels of services, 
which are then passed up through the organizational hierarchy. 
At each level in the hierarchy, managers are asked to decide upon 
the order of the decision packages as a way of ensuring that 
spending is linked to priorities. One of the major strengths of 
ZBB is that there is a specific link between budget and activity. 
The budget process involves specifying objectives and 
considering cost-effective methods of achieving these objectives. 
In this way, ZBB eliminates waste, extravagancy, 
mismanagement of finances of a local government. The major 
drawback of ZBB as a finance management tool is that it is time 
demanding since, it takes lot of time to construct a budget from 
zero each year. 
 

5. Planning-Programming and Budgeting System 
(PPBS) 

        The three main features of PPBS are planning, 
programming and budgeting; the emphasis here is upon a 
programmatic approach to both planning and budgeting. PPBS is 
an approach to budgeting which is intended to provide a system 
that relates expenditure at each stage of the budget to the 
purposes of that expenditure. The application of PPBS as a 
finance management tool allows for weighing the alternatives, 
analyzing of cost and benefits of any project or program before 
the commitment of financial resources to the project. A further 
advantage is that program budgeting looks beyond the immediate 
future and is concerned with the long-term effects of activities. 
PPBS have a number of drawbacks. Technically speaking, PPBS 
requires information on costs and benefits that is not readily 
available, and it is also a time-consuming budgetary method. 
 

6. Audit Alarm 
        Audit alarm is a precautionary method of alerting the 
appropriate authority or the public about illegal financial 
transactions or misappropriations that may lead to loss of funds 
or revenue meant for a project. Audit alarm can be raised by a 
member of the executive or the general public. This is usually 
done at any time irregularity is noticed in the management of 
funds meant for public use. Whenever audit alarm is raised it 
usually attracts full-scale audit-exercise to ascertain the 
magnitude of the fraud or irregularity. This method serves as a 
precautionary warning to those entrusted with the responsibility 
of the finances. 
 

7. Auditing Approach 
        The regular audit method complements the good efforts of 
audit alarm. Audit is more or less a practice which may be called 
a technique for ensuring a more effective internal check on 
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financial management There should be regular and independent 
examination of the books of accounts by appointed qualified 
auditors to ensure that the statement of account as recorded 
represents a true and fair-view of all the transactions as during 
the period under investigation. Regular auditing of account 
would ensure sanity, prudence and probity in the use and 
management of finances. 
 

II. CHARACTERISTICS OF A WELL FUNCTIONING 
FINANCIAL SYSTEM 

        An efficient financial system is fundamental to supporting 
Kwale’s growth and productivity. An efficient system allocates 
Kwale’s scarce financial and other resources for the greatest 
possible benefit to our economy, promoting a higher and more 
sustainable rate of productivity, and economic growth. The 
Inquiry is concerned with three distinct, but interrelated, forms of 
efficiency: 

• Operational efficiency — where financial products and 
services are delivered in a way that minimizes costs and 
maximizes value. This largely depends on how 
effectively firms deploy labor, capital and technology, 
and the regulations with which firms comply. Strong 
competition, both from new entrants and incumbents, 
encourages firms to innovate and increase operational 
efficiency to survive and prosper. This can be seen in 
the ongoing industry focus on deploying new 
technologies in the Kwale and Kenya financial system 
to improve the quality and reduce the cost of products 
and services. Good policy-making can also assist 
operational efficiency by providing a stable regulatory 
environment and well-designed regulation that takes 
into account its likely effect on industry. 

• Allocative efficiency — where the financial system 
allocates financial resources to the most productive and 
valuable use. Central to achieving allocative efficiency 
is the ability of prices to adjust freely to give 
participants information about the value and risk of 
various financial products and services. Prices help 
allocate financial resources to productive uses. Prices 
also help allocate risks to those most willing and able to 
bear them, such as through insurance or derivative 
contracts. Allocative efficiency can be hampered by 
ineffective disclosure, government guarantees (explicit 
or implicit) and tax policies that distort price signals. 

• Dynamic efficiency — where the financial system 
delivers price signals that induce the optimal balance 
between consumption and saving (deferred 
consumption). At times, policy intervention may be 
required to overcome behavioral biases that impede an 
economy’s ability to allocate resources with dynamic 
efficiency.  

 
Resilience 
        Resilience refers to the financial system’s capacity to adjust 
to both the normal business cycle and a severe economic shock. 
A resilient system does not preclude failure, nor necessarily 
imply price stability. Rather, a resilient system can adjust to 

changing circumstances while continuing to provide core 
economic functions, even during severe but plausible shocks. In 
a resilient system, individual institutions in distress should be 
resolvable with minimal costs to depositors, policy holders, 
taxpayers and the real economy. 
        The starting point of any capacity development planning 
process is assessing existing capacity. Individual, organizational 
(network/sector) levels are framed in terms of performance and 
results, and at the institutional level in terms of conditions, but 
there may be overlap between these categories. 
 
Steps in the process 

1. Identify key actors and stakeholders and how to engage 
them in the assessment and analysis. 

2.  Frame the assessment in terms of: 
        The definition of capacity and any capacity development 
framework that is being applied in the particular context being 
assessed, the purpose of the assessment, the mandate of the entity 
to be assessed and change readiness and stakeholder agreement 
about the need for the assessment 
3. Decide what to assess and how to analyze data. For instance, 
one can think about the: 

• Levels of capacity: whatever the starting point going on 
to zoom in and zoom out will lead to a holistic 
understanding of all the factors enabling or inhibiting 
performance and capacity change. 

• Types of capacity: remember to assess both hard and 
soft capacities, including power distribution, incentives 
and sanctions, leadership, and values and beliefs 

• Themes for application: the capacity development 
framework will help to priorities the areas for the 
assessment   

• plus understanding gender and other cross cutting issues 
can be essential to gaining a comprehensive assessment 

4. Choose the overall approach and specific tools 
• An incremental approach starting with identification of 

existing capacity as the foundation for identifying 
realistic steps forward, or 

• A gap analysis starting with definition of how things 
should be then looking at how they are and defining the 
difference between the two as what is missing, that is, 
the gap. 

 
        Assessing existing capacity should be the starting point of 
any capacity development planning process.  To be relevant and 
useful all capacity development initiatives need to be grounded 
very clearly in the practical realities of delivery against mandate 
so a great deal will be framed.  
 
Who should do the assessment 
        Many people and agencies have different interests and roles 
in capacity assessments. In multi-stakeholder settings it is 
necessary to be selective about who should be involved at which 
stage. It might be best for the starting point to be with a core 
group, which expands and involves others over time. For 
example, local leadership is one of the important prerequisites for 
a successful process so that might be the best place to start. 
        The gap analysis tends to be based on externally defined 
criteria for full and effective functioning of the organization or 
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sector according to its mandate - the ideal situation. This 
approach can be helpful for some types of needs, but it has three 
weaknesses that need to be taken into account when deciding 
whether or not to use it.  The first is that gap analyses tend not to 
recognize or value existing capacity sufficiently well to make it 
the starting point of new initiatives. The second is that the 
statement of the ideal situation is often far too ambitious to be 
helpful in setting realistic goals and objectives for moving 

forward. The third is that gap analyses tend to focus on hard 
capacities, with little attention given to essential soft capacities.  
Another problematic aspect of gap analysis is that it tends to 
depend on outside experts and their assessment on how things 
should be done, leaving out the people concerned in the 
assessment process.  
 

 
CONCEPTUAL FRAMEWORK 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

III. DISCUSSION ON THE VARIABLES OF THE STUDY 
Financial skills and capability 
Investment Appraisal theory 
        Investment decisions are important to the future of 
organizations. It is therefore crucial that, if managers are to make 
the right decisions, they should be knowledgeable about the 
techniques of investment appraisal and the consequences of its 
use. This updated edition converts theory into practice and shows 
managers how to increase the speed of their decision-making 
while gaining the best results. It includes discussion of traditional 
approaches, discounted cash flows, capital rationing and 
decision-making in conditions of risk and uncertainty.   One of 
the most significant strategic decisions that a small 
manufacturing firm must make is how to allocate scarce 
investment resources amongst manufacturing processes and 
projects. Traditionally, capital budgeting methods have been 
used to evaluate and justify advanced manufacturing technology. 
In this context, capital budgeting is defined as the process of 
analyzing, evaluating and deciding whether resources should be 
allocated to a project or not. Capital budgeting decisions are 

crucial to a firm’s success for several reasons. Firstly, capital 
expenditure typically requires large outlays of funds. Secondly, 
firms must ascertain the best way to raise and repay these funds. 
Thirdly, most capital budgeting decisions require a long-term 
commitment and finally, the timing of capital budgeting 
decisions is crucial (Chan, 2004).  
 
Record Keeping 
Information Governance maturity model 
        Information is one of the most vital, strategic assets 
organizations possess. They depend on information to develop 
products and services, make critical strategic decisions, protect 
property rights, propel marketing, manage projects, process 
transactions, service customers, and generate revenues. This 
critical information is contained in the organizations business 
records. (The Principles) would guide:  

• management in determining how to protect their 
organizations in the use of information assets;  

• Legislators in crafting legislation meant to hold 
organizations accountable; and  

Financial Skills and 
capability 

Record Keeping 

Government Regulation 

Finance 
Management 
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• Records management professionals in designing 
comprehensive and effective records management 
programs.  

 
        The Principles identify the critical hallmarks of information 
governance, which Gartner describes as an accountability 
framework that includes the processes, roles, standards, and 
metrics, that ensure the effective and efficient use of information 
in enabling an organization to achieve its goals. As such, they 
apply to all sizes of organizations, in all types of industries, and 
in both the private and public sectors. Multi-national 
organizations can also use The Principles to establish consistent 
practices across a variety of business units.  
 
A Picture of Effective Information Governance  
        The Maturity Model for Information Governance gives a 
complete picture of what effective information governance is. It 
is based on the eight Principles as well as a foundation of 
standards, best practices, and legal/regulatory requirements. The 
maturity model goes beyond a mere statement of the principles 
by beginning to define characteristics of various levels of 
recordkeeping programs. For each principle, the maturity model 
associates various characteristics that are typical for each of the 
five levels in the model:  

• Level 1 (Sub-standard): This level describes an 
environment where recordkeeping concerns are either 
not addressed at all, or are addressed in a very ad hoc 
manner. Organizations that identify primarily with these 
descriptions should be concerned that their programs 
will not meet legal or regulatory scrutiny.  

• Level 2 (In Development): This level describes an 
environment where there is a developing recognition 
that recordkeeping has an impact on the organization, 
and that the organization may benefit from a more 
defined information governance program. However, in 
Level 2, the organization is still vulnerable to legal or 
regulatory scrutiny since practices are ill-defined and 
still largely ad hoc in nature.  

• Level 3 (Essential): This level describes the essential or 
minimum requirements that must be addressed in order 
to meet the organization's legal and regulatory 
requirements. Level 3 is characterized by defined 
policies and procedures, and more specific decisions 
taken to improve recordkeeping. However, 
organizations that identify primarily with Level 3 
descriptions may still be missing significant 
opportunities for streamlining business and controlling 
costs.  

• Level 4 (Proactive): This level describes an 
organization that is initiating information governance 
program improvements throughout its business 
operations. Information governance issues and 
considerations are integrated into business decisions on 
a routine basis, and the organization easily meets its 
legal and regulatory requirements. Organizations that 
identify primarily with these descriptions should begin 
to consider the business benefits of information 
availability in transforming their organizations globally.  

• Level 5 (Transformational): This level describes an 
organization that has integrated information governance 
into its overall corporate infrastructure and business 
processes to such an extent that compliance with the 
program requirements is routine. These organizations 
have recognized that effective information governance 
plays a critical role in cost containment, competitive 
advantage, and client service.  

 
How to Use the Maturity Model  
        The Information Governance Maturity Model will assist an 
organization in conducting a preliminary evaluation of its 
recordkeeping programs and practices. Thoughtful consideration 
of the organization's practices should allow users to make an 
initial determination of the maturity of their organization’s 
information governance. Initially, it is not unusual for an 
organization to be at differing levels of maturity for the eight 
principles. It is also important to note that the maturity model 
represents an initial evaluation. In order to be most effective, a 
more in-depth analysis of organizational policies and practices 
may be necessary.  
        The maturity model will be most useful to leaders who wish 
to achieve the maximum benefit from their information 
governance practices. Effective information governance requires 
a continuous focus. But in order to get started, organizations 
should consider:  

1. Identifying the gaps between the organization's current 
practices and the desirable level of maturity for each 
principle.  

2. Assess the risk(s) to the organization, based on the 
biggest gaps.  

3. Determine whether additional information and analysis 
is needed.  

4. Develop priorities and assign accountability for further 
development of the program.  

 
        ARMA International has a variety of resources and 
assessment tools available that will help organizations take the 
next steps in improving their information governance practices. 
One example is our Information Governance Assessment.  
 
Compliance model 
        The model will enable us to improve long-term voluntary 
compliance and create an environment that promotes compliance. 
The compliance model pyramid has two different components. 
The first component looks at the customer’s attitudes and 
behaviors the left side of the model. 
        The second component looks at our response to encourage 
compliance the right side of the model. Using the Compliance 
Model 
        Factors Influencing Customer Attitudes the BISEP 
Understanding customers’ attitudes to and behaviors around 
compliance is key to applying the compliance model. The model 
includes a tool, the BISEP, to help us analyze the reasons why a 
customer has a certain attitude or is behaving in a certain way. 
There are five broad influencing factors from which we get the 
acronym BISEP, Business; Industry; Sociological; Economic; 
Psychological. The first step in applying the compliance model is 
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to determine those factors that influence a customer’s attitude to 
compliance. 
 
Attitudes to Compliance 
        The BISEP model addresses the different attitudes to 
compliance. It indicates how different people have different 
attitudes depending on the situation. There are a number of 
reasons why a person may or may not have complied, and the 
BISEP helps us to understand why. 

• It cannot be assumed that, because a customer has not 
complied, he or she automatically sits at the top of the 
pyramid. 

• Customers cannot be categorized as having the same 
attitude all the Time. 

 
Application of the Compliance Model 
        As discussed, background analysis was undertaken to 
ascertain the specific features unique to the industry and to try 
and understand the environment the industry operates under. This 
analysis identified a number of key factors prevalent within this 
industry which provided Inland Revenue a specific strategy to 
manage noncompliance within it. 
        As a result of prevailing attitudes identified to compliance, 
the following strategies have been applied using the compliance 
model. Make it easy Inland Revenue provided informative 
articles in local Fruit Growers Federation newsletters in May 
2001 and May 2002. These outlined tax obligations when 
employing contractors. 
 

IV. METHODOLOGY  
        The study adopted a desk research study whose source of 
data was secondary. Desk research is the collection of secondary 
data from internal sources, the internet, libraries, trade 
associations, government agencies, and published reports Desk 
research, or also known as Secondary research, is any 
intelligence or data that already exists. The design was suitable 
for this research due to the nature of the research. 
 

V. RECOMMENDATIONS 
        The study recomends the following measures in order to 
improve finacial management practices at the county levels.  
 
Financial skills and capabilities are tied to the individual  
        Financial skills and capabilities of individuals in an 
organization are tied to the individual. In that the individuals skill 
well determine the output of productivity that would be in the 
organization. Thus it is important for management to source for 
the right people, on the right job, and to empower the skills and 
capabilities through training. 
 
Record keeping is an efficient tool in finance management  
        Record management is of key importance in any 
organisation especially for reference purposes. Thus records 
should be kept in the proper way and they should be transparent 
and reflect the real situation and activities as they occur. 
 

Government regulations attributes to efficient finance 
management. 
        Government play are major role in devolved units. This is 
because the resources and funds are still distributed from the 
central government to the devolved unit. Thus there is need for 
the devolved units to work in harmony with the government in 
order to improve the living standards of its citizens especially in 
marginalized areas. 
 
Using budgets  
        A budget is a form of a financial plan containing revenues 
and expenses of a given organization over a certain period of 
time. The devolved units use of budgets will ensure that 
resources are allocated and utilized as per the plan that was set in 
the beginning of the financial year. Failing to plan is planning to 
fail, thus, the county government should plan for their financial 
management. The plans could be divided into short term and 
long term plans. The budgeting will act as a gage against that 
which is accomplished and achieved and the initial budget. So 
that the county does not exceed its budget and vice versa. 
 
Training personnel 
        Training is the most efficient way of improving employees’ 
competence and skills in any organization. It can also be used as 
a way of motivating the employees, thus the county government 
should consider training employees so that they will improve 
their financial management skills. Systems such as IFMIS 
(Integrated Financial Management Information System) can be 
very efficient if the employees are conversant with such.  
 
Necessity of managing finance 
        There is need to manage finance. Thus the need to plan and 
come up with a budget that would help ensures that these plans 
are realized. The county government should ensure people 
dealing with finance are competent enough and they have the 
necessary kills, equipment and proper systems in place to 
manage the finances. 
 
Ethnicity 
        The organization has to put up proper Human Resource that 
would ensure the right people are employed for the right job, so 
as they would utilize their skills and expertise in areas that they 
are best in. Having the wrong people or rather people who are 
not skilled enough for the job brings about issues like ethnicity 
whereby such people, tend to recommend close relatives 
whenever there’s a vacancy. Having relatives as employees at the 
work place will end up bringing about misappropriation of funds 
and lagging behind thus, failure. 
 
Involving members of the public in the plans. 
        Involving members of the public entails giving them an 
opportunity to air out their views as and when appropriate. This 
is because the core business of the county governments is to 
improve the living standards of the people in the community. 
Thus involving them in the process of decision making would 
assist in developing the county. 
 
Sensitization programs 
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        Sensitization programs entail organizing for forums with the 
members of the community and educating them on matters 
concerning the county government. Members of the public have 
a constitutional right to air out their views and seek answers 
whenever they feel things are not right especially with managing 
the county finances. Unfortunately, most of the community is not 
aware that they have this right, thus the need to have sensitization 
programs to create awareness on the ways that they can actively 
contribute or participate in to manage the county finances. 
 
Contracting an expert 
        An alternative way of dealing with financial management is 
by contracting an expert in financial management to have 
sessions with employees of the county that would improve their 
knowledge and skills. This could be through having the expert at 
the county offices for a certain period of time after which the 
employees or management that deals with financial management 
would have learnt a lot. 
 
Using software for recording data 
        Technology has been evolving over the years. The rapid 
changes in technology have brought about positive impact at the 
workplace or rather organization. Most organizations have 
moved from recording data manually to using software’s and 
systems to record data. This is due to the storage capacity and the 
security of the data stored using the software’s and systems. 
Recently the National government introduced the IFMIS 
(Integrated Financial Management Information System) systems 
that would be used by procuring department in storing data and 
ensuring accuracy and integrity of the whole procurement 
process. It is an automated system that enhances efficiency in 
planning, budgeting, procurement, expenditure management and 
reporting in the National and County Governments in Kenya. 
 
Staff evaluation 
        The county government should also conduct staff evaluation 
from time to time. This could entail performance appraisal 
systems such as 360 degrees that would help identify the most 
performing employees from the non-performing ones. The most 
performing employees would then be rewarded so as to motivate 
them to even perform better as the non-performing ones are 
punished. The rewards could be monetary or non-monetary. It is 
through the performance appraisal systems and staff evaluation 
that employees that are placed or allocated in the wrong 
department s will be moved to department s that they are more 
skilled and competent in. 

 
Benchmarking  
        Benchmarking basically entails comparing one's business 
processes and performance metrics to industry bests or best 
practices from other companies. Dimensions typically measured 
are quality, time and cost. Benchmarking could also be a way of 
equipping the county management and employees with skills that 
would assist in efficient finance management. This would be 
done through sending a delegate to a country that has been 
practicing county management and that has been successful. The 
countries could be Nigeria or South Africa and other countries 
that have county governments. 
 
Harmonization and placement of staff and departments 
        There is need to harmonize and do placement of staff, that is 
the staff that were initially employed by the local governments 
before the county governments came in. having these employees 
harmonized and collaborated into the county government will 
bring in harmonization at the workplace once proper placement 
is done. 
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Abstract- Political risk is the risk that an investment's returns 
could suffer as a result of political changes or instability in a 
country. This paper seeks to explore the political risks that affect 
the mining industry in Kenya. Kenya has a wide variety of 
minerals which are known and  mapped, but most of its potential 
lies in the yet undiscovered mineral deposits. In Kenya mining 
industry, local government plays not only a role of administrator 
and supervisor, but also a role of special interests subject in some 
cases. This situation results in uncertainty of policies and brings 
risks to mining investors. In order to cope with political risks, 
mining investors may adjust the mining production to accelerate 
and recover the investment. By applying the Risk Assessment 
Management method, this paper analyzes the effects of political 
risks in mining industry in Kenya. Based on core types of 
political risks such as poor legislation, taxation, war and 
terrorisms, industrial strikes, corruption, expropriation and 
resource nationalism, it put forward the utility function of local 
government and the production function of mining enterprise. 
Hence, it establishes the challenges and the cost of managing 
political risks in mining industry in Kenya. This paper illustrates 
that the Government of Kenya has to regulate the mining laws 
and put in place proper risk management policies so as to tap 
more investors. This paper will be helpful in solving problems of 
poor investment environment in mining industry, safety 
production, and utilization of mineral resources and will benefit 
potential and current investors, local and foreign financial 
institutions, ministry of finance and students undertaking MBA 
finance Option. 
 
Index Terms- Political Risk, Mining, Corruption, Expropriation 
 

I. INTRODUCTION 
his paper seeks to explore the political risks that do affect the 
mining industry in Kenya. Mining in Kenya is partly funded 

by foreign multinationals (Haftel, 2006). Foreign investors, thus, 
encounter “a trade-off between investing in a low-cost and low-
credibility country” and “a high-cost and high-credibility 
country” in making investment choices (Janeba, 2002 ;).  
         According to the survey of the Multilateral Investment 
Guarantee Agency (MIGA), foreign investors from both 
industrialized and developing nations chose political risks as one 
of the biggest challenges they face in developing and emerging 
markets (MIGA, 2010).Political risk is one of the most important 
challenges to MNCs, especially when they expand their business 
into developing nations, since many developing nations with 
lower factor costs tend to be the markets with higher risks in 

comparison to other more developed countries (Diamonte, et al., 
1996; Haftel, 2006b; Mosley, 2003; Neumayer & Spess, 2005). 
         Political risk is the risk that an investment's returns could 
suffer as a result of political changes or instability in a country. 
Instability affecting investment returns could stem from a change 
in government, legislative bodies, other foreign policy makers or 
military control. For investors, political risk can simply be 
defined as the risk of losing money due to changes that occur in a 
country’s government or regulatory environment. Acts of war, 
terrorism and military coups are all extreme examples of political 
risk. Expropriation of assets by the government or merely the 
threat can also have a devastating effect on share prices.  
         Also political risk comes in many other forms. Other 
examples include: a new president or prime minister, a change in 
the country’s ruling party or an important piece of new 
legislation. All of these changes can have a big impact on a 
country’s economic environment and investor perceptions about 
a country’s prospects. Political risks are notoriously hard to 
quantify because there are limited sample sizes or case studies 
when discussing an individual nation. The outcome of a political 
risk could drag down investment returns or even go so far as 
to remove the ability to withdraw capital from an investment. In 
general, there are two types of political risk; macro 
risk and micro risk. Macro risk refers to adverse actions that will 
affect all foreign firms, such as expropriation or insurrection, 
whereas micro risk refers to adverse actions that will only affect 
a certain industrial sector or business such as corruption and 
prejudicial actions against companies from foreign countries.  
         All in all, regardless of the type of political risk that 
a multinational corporation faces, companies usually will end up 
losing a lot of money if they are unprepared for these adverse 
situations. According to (Prasad et al., 2003) the economic 
development of emerging markets and developing countries 
depends to a large extent on the possibility to make profitable 
investments and accumulate capital.  
         Having access to foreign capital and investments allows a 
country to exploit opportunities that otherwise could not be used. 
Recent experiences with opening capital accounts in emerging 
and developing economies, however, have proved to be a mixed 
blessing, as it is becoming increasingly clear that not all types of 
capital imports are equally desirable. Short-term credits and 
portfolio investments run the risk of sudden reversal if the 
economic environment or just the perception of investors change, 
giving rise to financial and economic crises. It is therefore 
frequently advised that those countries should primarily try to 
attract foreign direct investment and be very careful about 
accepting other sources of finance. 
 

T 
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         Likewise, Gastanaga et al. (1998) examined the link 
between various political variables and foreign investment 
inflows. They found that lower corruption and nationalization 
risk levels, and better contract enforcement are associated with 
higher financial direct investments inflows. For multinational 
companies, political risk refers to the risk that a host country will 
make political decisions that will prove to have adverse effects 
on the multinational's profits and/or goals. Adverse political 
actions can range from very detrimental, such as widespread 
destruction due to revolution to those of a more financial nature, 
such as the creation of laws that prevent the movement of capital. 
         More recently, several studies have analyzed the 
relationship between fundamental democratic rights Using 
different econometric techniques and periods, Harms and 
Ursprung (2002), Jensen (2003), and Busse (2004) found that 
multinational corporations are more likely to be attracted by 
countries in which democracy is respected. Li and Resnick 
(2003), on the other hand, argue that competing causal linkages 
are at work. They found that democratic rights lead above all, to 
improved property rights protection which in turn boosts foreign 
investment. 
         A number of these political risk components are also linked 
to the quality of political institutions. Above all, the quality of 
the bureaucracy is closely associated with the institutional 
strength of a particular country. Likewise, ensuring law and order 
and reducing corruption levels are important determinants (and 
effects) of high-quality institutions. They constitute relevant sub-
components of an overall assessment of “good governance” 
(Kaufmann et al., 1999). 
 
Political Risk 
         According to (Jaffrey 1984), unlike economic or financial 
variables, political risk is not only difficult to quantify, it may 
well also be a rather subjective exercise which relies heavily on 
the scholarly experience of researchers. Risk scores or the 
quantified indicators are ultimately based on qualitative 
judgments. Risk implies that the political and economic 
management of society is threatened by either weaknesses in or 
challenges to the state or the prevalence African Journal of 
Public Affairs of uncivil, contending interests within society 
encroaching on the jurisdiction of the state (Bremmer 2005). 
         While the concern is a political risk, it is an accepted 
maxim that political phenomena and economic trends are too 
integrated to be assessed independently from each other 
(Kennedy 1988). In the context of this, it is assumed that social 
stability precedes the prospects for growth, employment creation 
and a competitive economy. Economies are successful when they 
fulfill the aspirations and needs of their societies to the extent 
that the natural stress between societal expectations and 
institutional capacities are reduced to manageable levels ( 
Mangcu 2008). 
         Political stability or the lack thereof, under verifiable 
conditions however, may not necessarily undermine direct 
foreign investment, or the extractive capacities of the state, or the 
legitimate redistributive regime of the government or the 
prospects for growth in both the formal and the informal 
economy. 
 
Mining in Kenya 

         According to Munyiri (2009), the mineral industry is 
perceived to be small, accounting for an insignificant portion of 
the GDP in our country, but this is due to lack of proper 
infrastructure and policies to encourage production. The main 
minerals which have received economic attention by the 
Government are soda ash (from Lake Magadi), limestone for the 
cement industry, and fluorspar. Kenya has a wide variety of 
minerals which are known and mapped, but most of its potential 
lies in the yet undiscovered mineral deposits. Witness to this is 
the recent discovery of the coal deposits in the Mui and Mutito 
Basins in the Mwingi District located in the eastern parts of the 
country; and the Kwale Hill heavy mineral sands project that is 
being developed along the country's southeastern coast and of 
recent is the extraction of the Oil in Turkana County. Gold is 
currently produced primarily by artisanal workers in the western 
parts of the country, in the Lake Victoria Goldfields. Kenya has 
also in recent times become one of the most important sources of 
colored gemstone. Among others, iron ore is mined from small 
localized deposits for use in the domestic manufacture of cement. 
However, most of Kenya‟s mineral resources remain unexploited 
and the mining industry development has been slower than 
would have been expected.  
         The Mining Act has been criticized for lacking in contem-
porary practices such as fair sharing of revenue and efficient 
waste management. In 2012 the Ministry of Environment and 
Mineral Resources published a draft Geology Minerals and 
Mining Bill, which now awaits cabinet approval. The Bill aims to 
“revitalize the mining sector by ensuring transparent and efficient 
management … benefit sharing and disputes resolution”. Key 
features include; increased and variable rates for royalties 
(variable on the type of mineral and value addition), 
reclassification of certain mining rights, establishing a dedicated 
“Mining Disputes Resolution Tribunal” and the sharing of 
benefits by local communities.  
         On 12 October 2012 the Mining (Local Equity 
Participation) Regulations, was promulgated, aimed at increasing 
Kenyan participation in mining companies. The regulation states 
“It shall be a condition of every mining license that the mineral 
right in respect of which the license is issued shall have a 
component of local equity participation amounting to at least 
thirty five per cent (35%) of the mineral right.” The Regulation 
has been interpreted to mean that at least 35% of shareholders in 
mining companies must be Kenyan nationals.  
         The requirement of local investor participation is not 
unusual in the natural resource extractive sector. Such laws are 
fast becoming common place in mining economies, with similar 
laws being adopted in Botswana, Zimbabwe, Tanzania, Guinea 
and Indonesia. However, for such laws to reach their intended 
aim there must be adequate finance and financial infrastructure 
available to local investors. This is a challenge Kenya will need 
to address, given the potential for large scale mining operations 
in the near future. 
 
Waitiki Case of Land in Relation with Political Risk 
Especially Lands Grabbing 
         The 16 year old controversy over the 930 acre Waitiki farm 
in Likoni could soon end as owner Evanson Kamau Waitiki has 
said he is willing to be compensated for the farm. 
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         Over 120,000 squatters live on the land which stretches 
from close to the Likoni ferry landing for several kilometers to 
the left of the main Likoni -Kwale road. To the south, the farm 
covers large swathes of Timbwani and Shika Adabu wards. 
Waitiki said he was willing to give up the land if he got 
compensation from the government. The Waitiki farm was 
originally invaded by 75,000 people during the 1997 Kaya 
Bombo clashes. Since then Waitiki has been fighting to evict the 
squatters so that he can develop the land. 
         Last November, the Mombasa High Court finally issued an 
order directing the police to evict the squatters. Police 
Commissioner Mathew Iteere and provincial police boss Aggrey 
Adoli served the orders but were reluctant to enforce the eviction 
citing lack of personnel. The squatters have built homes, 
churches, mosques, and businesses there. Several police stations 
have also been put up there. The eviction could have affected at 
least half the developed properties in the expansive Likoni area. 
Politicians, including the current Mombasa Governor Hassan 
Joho, have historically made political mileage out of the dispute. 
         "I only get to hear about these plans from the media. No 
politician or government official has ever come to me to 
negotiate on the land. I believe in dialogue. Even enemies, before 
starting a fight, engage in dialogue. They can come and talk to 
me but I think these people are trying to hoodwink the public that 
they are genuine," he said."These people are not squatters. They 
are investors. You can tell from the type of structures that they 
have put up. They should all come together and form a union and 
buy off my property," he said. 
         The 67 year old businessman said the dispute could 
continue to plague his children and grandchildren."I have many 
sons and daughters just like many African men. If I was to die 
today, they would come out fighting fiercely to have a piece of 
their inheritance. This is their right too," said Waitiki. He went 
ahead and blamed a cartel inside his farm of unscrupulously 
benefiting from his properties including illegal collection of 
house rent."When they chased me away, they took over some of 
my properties including several hundred dairy cattle and a 
thousand chicken. Some are even collecting rent from the houses 
I had built," he said. he also said he e was forced to flee his farm 
during the 1997 ethnic clashes. "They would have killed me. I 
was only fortunate that I did not sleep at my farm that night. 
They had come for my head and would have taken over all of my 
property," he said of the attackers. 
         In conclusion this shows how the Politics can manipulate 
the lands owners, affecting their livelihoods and not able to 
utilized their land for their own investments. Hence, jeopardize 
them and deny them a chance in order to develop their land.   
 
Key Issues Relating To the Mining Industry in Kenya 
         According to Rop (2010), the Government of Kenya 
recognizes that mining can act as an engine for economic 
development however, like other African countries with similar 
natural endowments, there are policy challenges. Some of this 
challenges that have accelerated the undermining and under 
utilization of these natural resources include;  
 

 Lack of adequate and up to date regulations addressing 
the bright of key stakeholders such as communities in 
mineral rich areas. Additionally, the present laws are 

outdated and full of loop holes that have provided lee 
ways for fragmented mining activities that are usually 
dangerous to the inexperienced miners.  

 Lack of cohesive policies relating to land reclamation 
on land that has been exhausted of minerals.  

 Poor trade and foreign investment attrition policies into 
the country in the mineral industry.  

 Poor eviction, compensation or resettlement and general 
land policies concerning land rich in minerals.  

 
         The above contemporary issues are some of the very many 
problem areas that the government is trying to address through its 
various policies such as the National Mineral Resources and 
Mining Policy (2007) (Government of Kenya, 2012 and Munyiri, 
2009) 
 
The Relationship between Political Risk and Mining Industry 
         The widespread phenomenon of political (and policy) risks 
in several countries across time and its negative effects on their 
economic performance has arisen the interest of several 
economists. As such, the profession produced an ample literature 
documenting the negative effects of political risks on a wide 
range of macroeconomic variables including, among others, GDP 
growth, private investment, and inflation. Alesina et al. (1996) 
use data on 113 countries from 1950 to 1982 to show that GDP 
growth is significantly lower in countries and time periods with a 
high propensity of government collapse. 
         In a more recent paper, Jong-a-Pin (2009) also finds that 
higher degrees of political risks lead to lower economic growth. 
As regards to private investment, Alesina and Perotti (1996) 
show that socio-political instability generates an uncertain 
politico-economic environment, raising risks and reducing 
investment. 
         According to Aisen and Veiga (2006).indicated that 
Political risks also leads to higher inflation, Quite interestingly, 
the mechanisms at work to explain inflation in their paper 
resemble those affecting economic growth; namely that political 
instability shortens the horizons of governments, disrupting long 
term economic policies conducive to a better economic 
performance.  
 
Purpose of the Study 
         This paper seeks to establish the effects of political risks on 
the Mining industry in Kenya bearing in mind that such risks do 
influence investment in this sector both locally and 
internationally. The target group includes both potential and 
current investors; local and foreign, financial institutions, 
Ministry of Finance and students undertaking MBA finance 
option. 
 

II. METHODOLOGY  
         The study adopted a desk research study whose source of 
data was secondary. This was derived from books, various 
websites, Public Service periodicals, journals and newspapers. 
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III. RELATED LITERATURE  
 
Types of Political Risk 

1. Poor Legislation 
         The Mining Act Cap 306 of 1940 is outdated and does not 
apply to standard mining regulation procedures. The industry 
wants to see a new law that aims to remedy the problems by 
stating the timeframes and procedures to be followed when 
access to land is unreasonably denied. The current Mining Act, 
which dates back to the 1940s, has been termed as a major block 
in the development of the mining industry. 
         Therefore, the disjoint of this policy stems from the aspect 
of current technologies, complexities in the global mining 
industry. The mining legislation does not offer a conducive 
investment environment to potential and existing investors. 
Although Kenya has proven its mineral potential, the country is 
losing greatly on investments to our neighbors in Tanzania and 
Uganda due to lack of proper policies to guide the industry. 
Despite the fact that minerals are vested in the Government, it is 
a fact that, today, exploration and mining companies must obtain 
licenses or consents not only from the Commissioner of Mines 
and Geology but also from local authorities, through the County 
Councils, and from land right holders. 
         As the two later are not coordinated in any way with the 
office of the Commissioner of Mines and Geology, and are not 
regulated by the Mining Act, what results is that the process of 
obtaining exploration or mining rights is considerably 
complicated and there is no certainty for investors that the rules 
under which they operate are going to remain the same. It is a 
fact, for example, that County Councils have been changing their 
taxation rates in totally chaotic and unpredictable manner. For 
instance, investor confidence in Kenya's mining industry is being 
eroded by an upsurge of unlicensed people invading concession 
areas targeting especially gold and gemstones. 
 

2.  Taxation 
         Tax policy can also influence the marginal productivity of 
capital by distorting investment from heavily taxed sectors into 
more lightly taxed sectors with lower overall productivity 
(Harberger, 1962, 1966). Heavy taxation on labor supply can 
distort the efficient use of human capital by discouraging 
workers from employment in sectors with high social 
productivity but a heavy tax burden. In other words, highly taxed 
countries may experience lower values of market portfolio, 
which will tend to retard economic growth, holding constant 
investment rates in both human and physical capital (Engen and 
Skinner, 1992). 
         The composition of the tax system is probably as important 
for economic growth as is the absolute level of taxation. 
Countries that are able to mobilize tax resources through broad 
based tax structures with efficient administration and 
enforcement will be likely to enjoy faster growth rates than 
countries with lower overall tax collections assessed 
inefficiently. 
 

3.  War and Terrorism 
         There is no doubt among economists that wars, terrorism, 
and political instability have a significant negative effect on the 
economies in which they take place. Recent economic literature 

investigates both the consequences of political violence and the 
mechanisms that transform this violence into economic damage. 
 
         According to Eckstein and Tsiddon (2004a). They used the 
“Blanc hard-Yaari Model” of finitely lived individuals in an 
infinitely lived economy and incorporate terror into the model by 
lowering life expectancy, which individuals translate into a 
reduction in the value of the future relative to the present.  
         The increasing spread of extremism in Africa is the result 
of the socio-political ferment born  out of poor socio-economic 
conditions, which has characterized African countries ever since 
independence. African countries are confronted by corruption, 
worsening these conditions and their government’s inability to 
deal with extremism. These conditions made African regimes 
unable to offer solutions to everyday socio-economic conditions, 
again contributing to instability.  
         According to (Gitu, 2003) Following these acts of 
terrorism, and due to imminent terror alerts from intelligence, 
Western governments, led by the United States, Britain and a 
number of European countries, issued travel advisories to all 
their citizens against traveling to Kenya in 2003. The country 
was losing an estimated amount of over 1 billion Kenya shillings 
($128million) per week. In addition to the revenue loss, at stake 
were over 500,000 direct jobs and another 2.5 million indirect 
jobs. 
 
Industrial Strikes  
         The industrial action has been directed to be outlawed in 
1990. The industrial action allows the employees not involved in 
a dispute to strike in sympathy with other workers (Barrow and 
Chapman, 2005). The industrial action occurs as a collective 
agreement in force. If the dispute between the employer and 
employee is not settled, the agreement for a good production is 
not being followed and instead driven away. As a bad result of 
having an industrial action, heavy fines and employer’ rights to 
sue are the waiting prize for the distractions and damages 
resulting from unprotected industrial action (Pha, 1996).  
         Strike is a concerted and sustained refusal by working- men 
to perform some or all of the services for which they were hired 
(Webster's Dictionary, 1995). Strike indicates a breakdown of 
cordial relation between employees and employers. Employees 
normally participate in industrial strikes due to reasons such as: 
Government failure (known also as institutional failure), 
Obnoxious Policies, Changes in offer of Appointment, Non-
implementation of Agreements, Differential in compensations 
package and conditions of service, Challenge to Union 
Legitimacy, Unnecessary Delay in Payments of Salaries and 
other Emoluments. 
 
Corruptions 
         The effect of corruption has many dimensions related to 
political, economic, social and environmental effects. In political 
sphere, corruption impedes democracy and the rule of law. In a 
democratic system, public institutions and offices may lose their 
legitimacy when they misuse their power for private interest. 
Corruption may also result in negative consequences such as 
encoring cynicism and reducing interest of political participation 
, political instability , reducing  political competition, reducing 
the transparency of political decision making, distorting political  
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development and sustaining political activity based on patronage, 
clienteles and money,  
 
         In our society, the impact of corruption is often manifested 
through political intolerance, problems of accountability and 
transparency to the public, low level of democratic culture, 
principles of consultation and participation dialogue among 
others. The economic effects of corruption can be categorized as 
minor and major. However, both in one way or the other have 
serious impact on the individual community and country. First 
and foremost, corruption leads to the depletion of national 
wealth.  
         It is often responsible for increased costs of goods and 
services, the funneling of scarce public resources to uneconomic 
high profile projects at the expense of the much needed projects 
such as schools, hospitals and roads, or the supply of potable 
water, diversion and misallocation of resources, conversion of 
public wealth to private and personal property, inflation, 
imbalanced economic development, weakling work ethics and 
professionalism, hindrance of the development of fair in market 
structures and unhealthy competition there by deterring 
competition. Large scale corruption hurts the economy and 
impoverishes entire population. 
 
Expropriation 
         In the late 1990s and early 2000s,the financial crises in East 
Asia, Latin America, and Central Europe caused a huge drop in 
firm value. During these massive shocks, interestingly, some 
countries lost their firm values more than other countries due to 
the weak governance regulation systems (Lemmon and Lins 
(2003)). As most research suggests, this is due to the 
expropriation (Johnson, Boone, Breach and Friedman (1999), 
Claessens, Djankov and Lang (2000), and Baekel 
al.(2004)).Under the weak regulations systems, the controlling 
shareholders can expropriate the wealth in their firms, and incur 
damage to firm value. The expropriation can be more severe 
during the crisis period (Mitton (2002)). 
         The expropriation violates the purpose of firms, which is 
the maximization of the shareholders wealth. With concentrated 
ownership, controlling shareholders can extract wealth from the 
firms for their benefit, but can decrease the other shareholder’s 
wealth. Therefore, the expropriation negatively affects the firm 
value in market. There are several ways of expropriation. The 
controlling shareholders can extract cash by selling assets, goods, 
or services, and obtain loans on preferential conditions. 
         Furthermore, for conglomerates, the controlling founders or 
owners can transfer assets and profits from the listed company to 
other unlisted companies under their control (Johnson, La Porta, 
Lopez-de-Silanes, and Shleifer (2000)). In emerging markets, the 
expropriation is more important. Unlike developed financial 
markets, emerging countries’ financial markets do not have 
enough legal mechanisms for protections of minority 
shareholders against controlling largest shareholder.  
 
Resource Nationalism 
         Resource nationalism is characterized by the tendency for 
states to take (or seek to take) direct and increasing control of 
economic activity in natural resource sectors. Practitioners of 
resource 

         Nationalism can be found in countries from Russia to 
Venezuela and Guinea and many in between. Increasingly, 
resource nationalism encompasses not only producer countries 
but also a variety of approaches adopted by consuming countries 
seeking to increase their access to natural resources in other 
countries. Additionally, worries about the strategies behind 
investments by sovereign wealth funds that are built on natural 
resource revenues are giving rise to defensive reactions from 
some investment target countries. These may mark the 
emergence of a third kind of .resource nationalism. 
         The governments of natural resource rich countries insist 
on governing natural resources, or doing deals, in a way that 
places national interests or national political interests. The 
implication is that nationalization is of economic and political 
necessity and temporary in nature. Cognizance must be taken that 
in the event of a government, for whatever reason, electing to 
nationalize a project or sector, its stewardship of the asset is vital 
to protect the health and integrity of the asset to ensure its 
residual value to the state reprivatised. This residual value resides 
not only in the resale value of the asset by government to private 
interests but its ongoing economic value to the state.  
         It is therefore contingent on governments not to view mines 
as cash cows to be milked unmercifully, and that reinvestment of 
the returns from mines is a vital responsibility of ownership. 
Unfortunately, in many instances, it is not only the over-
exploitation of the mining assets on the part of the state, but in 
regimes with weak leadership, mines are all too often prey to 
corrupt politicians. This obviously compromises the economic 
sustainability of their operations. In this respect, generic features 
of nationalization in weak political economies include the fact  
 

IV. CHALLENGES OF MANAGING POLITICAL RISKS 
IN MINING IN KENYA 

 
1. Poor Mining Legislation 

         The mining legislation does not offer a conducive 
investment environment to potential and existing investors. 
Although Kenya has proven its mineral potential, the country is 
losing greatly on investments to our neighbors in Tanzania and 
Uganda due to lack of proper policies to guide the industry. 
Despite the fact that minerals are vested in the Government, it is 
a fact that, today, exploration and mining companies must obtain 
licenses or consents not only from the Commissioner of Mines 
and Geology but also from local authorities, through the County 
Councils, and from land right holders. As the two later are not 
coordinated in any way with the office of the Commissioner of 
Mines and Geology, and are not regulated by the Mining Act, 
what results is that the process of obtaining exploration or mining 
rights is considerably complicated, and there is no certainty for 
investors that the rules under which they operate are going to 
remain the same. It is a fact, for example, that County Councils 
have been changing their taxation rates in totally chaotic and 
unpredictable manner. 
         According to proposed Mining and Minerals Bill 2009 is in 
the pipeline to be presented to parliament for enactment; 
however most of the issues raised by the stakeholders have not 
been captured. The mineral industry does not have a Seasonal 
Paper to guide its administration. In 2007, the National Mineral 
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Resources and Mining Policy was approved by the Cabinet but 
has not yet been presented to Parliament for enactment. 
Furthermore no consideration has been given to issues regarding 
the mining industry that fall outside of the frame of the Mining 
Act. 
 

2.  Access to land for reconnaissance and prospecting 
         Sections 22 and 39 to 89 of the Mining and Minerals Bill 
2009 talk about issuance of reconnaissance and prospecting 
licenses. Section 22(1) insinuates that one needs consent from a 
land owner to receive a reconnaissance and a prospecting license, 
even in cases where the reconnaissance may be conducted using 
airborne surveys. Putting in mind that a large scale 
reconnaissance license can occupy an area of up to 1,000 km2 
and that the license has a maximum validity period of five years 
without further renewal, also considering that an area of 1,000 
km2 may have thousands of settled people who own or claim to 
own the land in question and that the proposed law recommends 
that consent should be sought from all of these land owners; 
lastly putting in mind that in many cases, reconnaissance and 
exploration do not cause any serious land degradation or damage. 
         This means that it is practically impossible to attain 
consents from thousands of landowners to perform prospecting 
or exploration activities over large vast of land due to its time 
and money consuming nature. There is also no surety that the 
amount of investment channeled towards these activities will be 
fruitful. The recommendations stated above will ensure that time 
and money is well managed especially since no company is ever 
prepared to spend huge sums of cash on compensating 
landowners or paying for consent to conduct reconnaissance or 
prospecting when they are not even sure that the ore bodies they 
are interested in are economically viable for exploitation. 
 

3.  Royalties 
         In Kenya, businesses pay multiple taxes with a cumulative 
tax rate of 50.9 per cent of total profits. Although this is an 
improvement from the previous 74.2 per cent, this still remains 
high and acts as a deterrent to formalization by businesses in the 
informal sector. This situation is about to be worsened by the 
proposed royalty increments. Mining companies will have to 
incur extra costs due to the increased royalties. 
         For every metric tonne sold of raw soda or common salt, 
eighteen shillings per tonne is payable as royalty; for every 
metric tonne of products derived from the raw soda or containing 
raw soda or its derivatives, twenty five shillings per tonne is 
payable to government as royalty. According to the Royalty on 
Fluorspar Regulations, 2003, the rate of royalty payable in 
respect for every tonne of fluorspar sold is the sum of seventeen 
shillings. Magadi Soda Company attracts a royalty of Kshs 150 
Million per annum, while Kenya Fluorspar Company Ltd pays 
approximately Kshs 710 Million annually on royalties only. 
         Gypsum, limestone and pozzolana attract a royalty of 
twenty shillings per tonne each payable to respective local 
county councils. Bamburi Cement Company Ltd attracts an 
annual royalty of Kshs 35 Million on all locally mined minerals 
and a total taxation of Kshs 1.633 Billion in 2008. If the 
proposed royalty system is enforced, this country will see an 
abnormal rise in prices of cement and other building materials. 
This will halt infrastructure development especially since cement 

is the major product used to construct various types of 
infrastructure. The ripple effect will also cause increase in cost of 
housing, which will in turn affect all sectors of the economy. 

4. Absence of a modern Mining Cadastre System 
         According to Kenya minerals organization, argue that 
Kenya lacks up to date land information on mining, which should 
consist of datasets for decision making in mining related issues. 
These include geo-referencing, detailed mineral resources maps, 
mineral rights and ore deposit valuation data. The department of 
mines and geology is responsible for keeping all mining cadastre 
maps. These maps are mainly used to demarcate areas that are 
covered by existing licenses. Currently, the maps are updated 
manually without clear verification on the ground. 
         Due to lack of precision of the manually updated cadastral 
maps, there has arisen a problem of overriding license 
applications. This is a situation where two or more licensees are 
granted rights over the same area. Conflicts always arise as to 
who is the real owner of the rights over that area. 
         The cadastral maps are not digitalized. It therefore makes it 
difficult to update them accurately. 
         The Mines and Geological Department does not have the 
capacity to upgrade their cadastral systems due to lack of fiscal 
and technical resources. 
 

5.  Absence of Incentives (Taxes) 
         Currently, the mineral industry has not been able to attract 
substantial foreign investments due to lack of favorable 
incentives specific to it. This industry is in its early stages of 
development and requires a lot of input in regard to capital, 
research and infrastructure. Incentives attract international 
investments, which create more jobs, develop infrastructure and 
make mineral discoveries. 
         In general, investments into mining activities are risky due 
to long gestation periods, unknown geology and fluctuating 
commodity prices. However, operational mines offer numerous 
benefits such as employment, infrastructure development and 
enhanced tax revenues. Thus it is in the best interest of the 
government to create a tax regime that captures a fair share of the 
profits generated by mining activity, while not punishing 
marginally profitable mining operations. 
 

V. COST OF POLITICAL RISKS 
Political Risks Discourages Foreign Direct Investment (FDI) 
         According to (Becker, et al., 2006; Bengoa & Sanchez-
Robles, 2003; Fung, Garcia-Herrero, & Siu, 2009; Hill & 
Munday, 1995; Kolstad & Villanger, 2008; MacDermott, 2007; 
Sethi, Guisinger, Phelan, & Berg, 2003; Slaughter, 2003; 
UNCTAD, 2009). There are multiple factors that attract or deter 
foreign investment. Simply put, market opportunities and 
location advantages of the host economy help host economies 
attract more FDI: Such advantages include a large domestic 
market, sustainable growth; sufficient economic and 
infrastructure development and/or high natural resources 
endowment, Bad investment and policy environments in host 
economies deter FDI.  
         Political instability and violence both domestic and 
international discourage Multinational Corporation from 
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investing in the host economy that is subject to such risk (Büsse 
& Hefeker, 2005; Büsse & Hefeker, 2007; Bussmann, 2010; 
Büthe & Milner, 2008; Daniele & Marani, 2010; Diamonte, 
Liew, & Stevens, 1996; Enders, Sachsida, & Sandler, 2006; 
Haftel, 2006b; Jensen, 2004, 2008; Ramamurti & Doh, 2004). 
         A host economy with high political risk tends to discourage 
FDI flows into its market, since political volatility hurts the 
profitability of foreign investment. Three major types of political 
risk discourage foreign investment since they damage its 
profitability and survival: first, nationalization or expropriation 
of foreign assets, which tends to be rare, and breach of contract, 
which occurs more often, threaten foreign investment; second, 
policy instability and arbitrary regulation in FDI-related policies 
create uncertain investment environments and hurt the 
profitability of foreign investments; and third, war and political 
violence, including terrorist activities, can damage foreign assets 
immediately and discourage the productivity of a host economy 
in the long run (Jensen, 2008, p. 1043; MIGA, 2010). 
 
Nationalization of foreign assets 
         One of the most extreme cases of political risk is 
nationalization and expropriation of foreign assets. Although 
nationalization of foreign assets has become rare even in 
developing nations since the 1990s, such a possibility still exists 
(Haftel, 2006a; Jensen, 2003a; Slaughter, 2003). For example, 
Chávez nationalized the last privately owned oil reserve in 
Venezuela in 2007, heightening tension with other foreign 
investors, such as BP PLC, ConocoPhillips, Exxon Mobil Corp., 
Chevron Corp., France's Total SA and Norway's Statoil ASA 
(Pearson, 2007). 
         Ramarmurti and Doh (2004), argue that, the real threat, 
however, is “administrative expropriation,”).Which has become 
more frequent (p.164). The host government can ‘squeeze’ and 
hurt the profit of foreign investment by denying and delaying the 
development of investment and, thus, forcing foreign investors to 
renegotiate and change the terms of investment (Ramamurti & 
Doh, 2004). 
 
Reduction in Economic Growth 
         War and political violence on both the domestic and 
international level deter foreign investment (Büsse & Hefeker, 
2005; Büsse & Hefeker, 2007; Bussmann, 2010; Daniele & 
Marani, 2010; Desbordes, 2010; Haftel, 2006b; Jensen, 2008; 
Singh & Jun, 1995; Tarzi, 2005). Political violence, e.g., civil 
wars, insurrections, organized crimes and international conflicts, 
leads to “political instability, the disruption of the orderly 
economic process in the host country, and thus smaller profit,” 
and “such events may put host governments under political and 
economic pressure, which may result in nationalization and 
expropriation of foreign assets in order to alleviate short-term 
difficulties” (Haftel, 2006b, p. 6).  
         First, international conflict deters FDI (Büsse & Hefeker, 
2005; Büsse & Hefeker, 2007; Bussmann, 2010; Desbordes, 
2010). Bussmann (2010) shows that the onset of fatal conflicts 
not only tends to reduce FDI stock with a delay of three years but 
FDI inflows, in turn, also decrease the war risk of host countries. 
Second, domestic instability and violence can also deter FDI. 
Ethnic tension (Büsse & Hefeker, 2005; Büsse & Hefeker, 2007) 

and religious tension (Desbordes, 2010; MIGA, 2010) deter 
foreign investment.  
         The recent study on Italy shows that organized crime is 
strongly and negatively correlated with FDI inflows since 
organized crime tends to limit corporations’ business activities 
and profitability through corruption and violence (Daniele & 
Marani, 2010). Desbordes (2010) finds that MNCs weigh both 
the global, overall political risk of host countries measured by the 
ICRG, and diplomatic, dyadic political tension between a host 
country and the US when they make foreign investment. They 
increase the required return rate of investment as the overall 
political risk of a host country, measured by the ICRG, increases 
and diplomatic tension between the host country and the US 
worsens (Desbordes, 2010). Thus, host countries hoping to 
attract more FDI should avoid conflict and violence at home and 
abroad. 
 
Lost of foreign investors confidence 
         According to Alomar & El-Sakka, (2011, p. 116), argue 
that Terrorist attacks have “grave impacts” on economy by 
depressing “growth, investment, and trade flows.” Immediately, 
they cause “a loss of human and non-human capital,” 
“uncertainties,” and “retrenchment of certain industries” like 
travel and recreation industries. In the long run, they increase 
"uncertainties of any permanent threat of terrorism" and cause 
"added anxiety, stress, and mental disorder. Terrorist attacks can 
further damage attacked countries by discouraging foreign 
investment flows into the countries (Alomar & El-Sakka, 2011; 
Büsse & Hefeker, 2007; Bussmann, 2010; Enders & Sandler, 
1996; Gaibulloev & Sandler, 2009; Lee, 2011; Skaperdas, 
2011).6 However, some find little to no lasting effects of terrorist 
attacks on FDI flows (Enders, et al., 2006; Gaibulloev & Sandler, 
2011). 
         Examining the impact of terrorism on Foreign Investors in 
Asia for 1970-2004, Gaibulloev and Sandler (2009) show that 
poorer and developing countries were less able to absorb the 
negative impact of terrorism than rich countries (see also 
Skaperdas, 2011).7 Literature argues that it is because rich and 
more developed countries have dominant location advantages 
and, thus, they are better able to diversity foreign investment and 
appeal to other foreign investors. In addition, Lee (2011) shows 
that the negative impact of terrorism is mitigated by a strong 
military and, thus, terrorism can deter Foreign Investments in a 
host country only when strong military is absent. 
 

VI. MANAGEMENT OF POLITICAL RISKS PRIOR TO 
INVESTMENT 

         The political risk management strategies depend upon the 
type of risk, the degree of risk the investment carries and the 
stage of the investment. For example, the strategy adopted prior 
to the investment will be different from that adopted during the 
life of the project. (Sharan, V.  (2008) International Financial 
Management) Investment will prove viable if political risk is 
managed from the very beginning, even before the investment is 
made in a foreign land.  
 
The Political Risk Assessment 
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         PricewaterhouseCoopers and Eurasia Group have joined 
together to offer a Political Risk Assessment (PRA) diagnostic 
and monitoring methodology, which helps executives monitor 
their international exposures. The PRA is a systematic approach 
to understanding and anticipating how current and future political 
events could materially affect a company’s organization, and 

thereby helps the company better manage its international 
exposures. The Political Risk Assessments has three phases as 
the diagram below indicates 
 
 

 
 

Figure 1: the three phases of Risk Assessment 
 
 
Identification of the Political Risk 
         Analysts look at the company’s current and future 
international investments, global supply chains, and key foreign 
commercial relationships. They map these against global trends, 
macro-level country risks, and industry specific risks to create a 
comprehensive picture of risk exposure. This phase also provides 
a check against the company’s internal assessment of risk. 
         In the Identify stage, the risk management team will 
develop an evidence-based set of risk scenarios, based on both 
well defined and highly specific data directly relevant to the 
company’s objectives. Data can be drawn from high quality 
political risk consultants, local subsidiaries and Partners, the 
public domain, other companies, industry associations, local 
organizations and other sources. Larger companies will often use 
specialized data-mining software configured for their specific 
business. Once the organization establishes a broad political risk 
scenario set, the risk management team can prioritize those risks 
that are most material to the company’s business. Although most 
often the criteria used for prioritizing will be a simple 
combination of probability and impact, other criteria may include 
recent losses, board level concerns, or high vulnerability to 
extreme events. 

 
Impact and measure Analysis  
         Analysts assess the company’s vulnerability to risks and the 
potential economic and strategic impacts of risks on costs and 
revenues. Advisors work with the organization to test qualitative 
and quantitative risk scenarios and strategic responses. Armed 
with a very specific set of political risk scenarios, risk managers 
assess and quantify the impact of each scenario on the business. 
Discounted cash flow (DCF) analysis can be used, for example, 
to estimate the financial impact of specific events. In this 
method, analysts estimate how political risks such as a change in 
tax rates, regulation-related spending, delayed timelines or costs 
of partnering with state-owned enterprises would increase or 
decrease cash flow. 
         In the Measurement stage, political risk management 
increases the accuracy of capital performance estimation and also 
reveals opportunities for investment of capital and management 
resources. One of the most important aspects of measurement is 
the translation of projected events into readily identifiable and 
comprehensible metrics, such as dollar figures, an impact index, 
or an ability-to-influence index. Using these metrics, risk 
managers can assess whether the risk level surpasses the 
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organization’s risk appetite, or tolerance. Based on this input, a 
decision is made on whether to accept, avoid, or manage the risk. 
 
Recommendation and Management of the political risks 
         Advisors work with the company to develop a plan for 
mitigating identified risks, pursuing potential opportunities, or 
seeking alternative strategies. Strategy shifts may include 
improving risk-management processes or decisions to enter or 
exit markets or to shift sourcing strategies. PwC and Eurasia 
Group complement this phase with ongoing monitoring of 
political risks and once risks have been identified and measured, 
an effective system for active political risk management can be 
put in place. The first element in managing political risks is to 
map potential risk management methods against the priority 
risks. Companies actually have a range of tools and processes at 
their disposal to help manage and mitigate political risk. For 
firms unable to identify which measures are reducing their 
exposures and where there are gaps, managers should choose or 
evaluate the most suitable management. 
 

VII. CONCLUSIONS  
         The purpose of this paper has been to review the effects of 
political risks in mining industry in Kenya.  
  

1. The mining industry can gain significant benefits from 
managing political risk and ignore this risk at their peril.  
Effective management of political risk enables 
companies to tap new revenue streams through access to 
markets and joint ventures that, without careful 
management, might seem too risky.   

2. Clear management of political risk facilitates the mining 
system strategies in developing countries which have a 
high level of potential growth.  What is clear is that 
taking political risk seriously involves companies 
adopting proactive steps to assess and mitigate their 
risks. It is therefore important to manage political risk in 
relation to the stage of the investment, that is, prior, 
during and in case of nationalization. 

3. The proper management of the political risks has ability 
to spot crises and respond more quickly and effectively 
is also likely to mitigate losses, providing improved 
confidence in management’s ability to deliver high 
performance as well as sustain their competitive 
advantages despite being in risky countries hence 
improve the mining industry. 

4. Mining projects in challenging locations often face risks 
stemming from political violence, including regional 
conflicts, civil wars and localized violence specifically 
directed toward the project. The impact of political 
violence on a mining project can range from damage 
and destruction of assets to the inability to continue 
operations and possibly the forced abandonment of the 
project in its entirety. In recent years, a number of 
mining projects have experienced violence-related 
issues in many countries, including Turkana and Kwale 
County. 

5. It is also important to consider that episodes of political 
violence can lead to expropriation or forced contract 

renegotiation, as it is not unusual for a new government 
in a politically unstable part of the world to reexamine 
the revenue-generating projects in the country, 
particularly when a new government is starved for cash 
after a long conflict. 

6. The dollar revenues from a mining project can be an 
alluring target for a government that is experiencing 
prolonged current account deficits and downward 
pressure on its currency. While the proceeds from a 
mining project are usually collected in dollar-
denominated off-shore accounts, there have been 
instances where a host government has abrogated the 
right to sell production and maintain project-related 
accounts off-shore. 

7. Kenya has not had a well defined land policy over the 
years. This, together with the existence of many land 
laws, some of which are incompatible with the various 
land uses in the country, has caused complexity in land 
management and administration. To address this 
problem, the Government has come up with a National 
Land Policy 2007 whose vision is to guide the country 
towards efficient, sustainable and equitable use of land 
for prosperity and posterity. This policy will ensure that 
all land is put into sustainable and productive use. The 
policy has so far received Cabinet’s approval and is 
currently waiting for enactment by the legislature. 

8. As the global demand for minerals continues to grow 
and industrialized country mineral reserves dwindle, 
many mining companies will be forced to seek revenues 
in countries that present difficult political and security 
operating environments. While prudent management 
practices can help mitigate some risks, the nature of 
extractive projects and the difficult countries in which 
many of them operate result in heightened exposure to 
political risk for the mining industry. Fortunately, there 
is a large and stable political risk insurance market 
where companies can protect their assets against risks 
related to expropriation, political violence and currency 
inconvertibility 

9. It is evident that Kenya is well endowed in mineral 
resources, which can be economically 

 
         Extracted to benefit the country and investors. However, 
there has to be good policies to govern the exploitation of the ore 
deposits. If the regulatory procedures are attractive enough, 
investors will flow into the country and offer employment to the 
citizenry, widenthe tax base, contribute to development of roads,  
schools, processing plants, hospitals etc that are required in rural 
areas 
 

VIII. RECOMMENDATIONS 
         This paper was able to conclusively show the effects of 
political risk in mining industry in respect to Kenya. Of notable 
concern was the impact of the host countries government in 
reference to political risk. 
 

1. Expropriation coverage offers protection in the event of 
confiscation, expropriation, nationalization and other 
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acts by a host government that deprive the company of 
its fundamental rights to its venture, mined material, 
equipment or other assets. Creeping expropriation a 
series of acts that ultimately have an expropriator effect 
can be included as well. Selective discrimination, forced 
divestiture, and losses arising from breach of contract 
by the host government or the non-honoring of a 
government payment obligation under an off-take 
agreement or other commercial arrangement can also be 
covered.  

 
2. Political violence coverage offers protection against the 

damage or destruction of assets resulting from events 
such as war, revolution, insurrection, civil unrest, 
terrorism and sabotage. Coverage for business 
interruption is also available, as well as the forced 
abandonment of a project due to political violence.  

 
3. Currency inconvertibility and non-transferability 

coverage protects against the inability to convert local 
proceeds to hard currency and repatriate the currency. 
An element of this coverage that is particularly relevant 
to the mining industry is the protection that it provides 
against government decrees that force the company to 
bring project-related revenues back onshore to local 
accounts.  

 
4. To also ensure a reduction in political risk, the 

government has adopted a new constitution which it 
should ensure it is fully operational in the limited time 
possible. Apart from the new constitution, it has the 
power to ensure that political risk is minimized by 
educating the citizen on the important of peace. This can 
be done through mass media. It should also ensure 
activities that facilitate increase in political risk like 
corruption are dealt with. Proper guideline and rules 
should be put in place. It should not turn a blind eye on 
problem relating to political risk. 

 
5. Management of Multinational Corporation companies 

can also help manage political risk by proper analysis of 
the macro and micro environment before venturing into 
an investment. Various techniques are available to 
access political risk. They include; checklist approach, 
Delphi approach, Quantitative analysis, Inspection visits 
or even a combination of these. The analysis would be 
based on subjectivity and objectivity of the management 
but should be based on facts rather than hearsay. With 
this analysis it would be possible to determine the level 
of political risk in various sectors of the industries hence 
manage it appropriate.  

 
6. Concession guarantees are negotiated contracts between 

a company and a government that gives the company 
the right to operate a specific business within the 
government's jurisdiction, subject to certain conditions. 
In case of concession agreements that are found mainly 
in mineral explorations, the government of the host 
country retains ownership of the property and 

guarantees lease to the producer. The government is 
interested in earning form the venture so it does not 
cancel the agreement. This can be related to the oil 
exploration and discovery in Turkana by Tullow Oil 
Company. However, this is not a permanent solution. 
When the technology becomes standardized, the host 
government often cancels the agreement. Again, if a 
new government is formed, there is a very possibility 
for the cancellation of the agreement concluded by the 
previous regime. Patents and copyright are most 
implemented to safe guard this. 

 
7. Structure Operating Environment in Political risks can 

be reduced through creating a linkage of dependency 
between the operation firm in a high-risk country and 
the operation of other units of the same firm in other 
countries. If the unit in a high-risk country is dependent 
on sister units in the countries for the supply of 
technology or raw material or for marketing of its 
products, or in other words, so long dependency is 
maintained, the former is normally not nationalized 
because the high-risk unit will not be in a position to 
operate without the imported technology or raw 
material. In Kenya, East Africa Portland Cement has not 
only focused in mining and cement production but has 
also embarked in recreation such as the Bamburi Nature 
Trail and Haller Park in Mombasa. 

 
 

8. The Political support by the host-home country such as 
Kenyan Government in support of mining industry 
especially the foreign companies whom investing in 
Kenya. However such a relationship may change and 
the political alliance may be disturbed when a new 
government is formed. So the maintenance of political 
support is the key to managing political risk. An 
example could be the relationship between the UK and 
Kenyan governments as helped British Multinational 
Corporation to thrive in Kenya. Barclays Bank Kenya is 
a good example of this due to the two government 
relationship. UK lends funds to Kenya for political 
purposes and in return open Multinational Corporation 
companies in Kenya can reasonable cost. 

 
9. In order to fully develop the mining industry, Kenya 

needs to encourage exploration and Development of 
new mining projects, as well as the expansion of current 
ones. Future investment and capital programs should be 
made more attractive while maintaining the few 
operational mines that currently exist to ensure that the 
human capital and mining culture that is so important to 
the creation of a mining industry, remains. The country 
has not offered sufficient incentives to attract 
meaningful investment into the mining sector. 

 
10. The mineral industry potential is currently locked by the 

regulation procedures and requires immediate attention. 
The proposed Mining and Minerals Bill should be 
amended 
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         To include stakeholders’ inputs and presented to Parliament 
soonest possible for enactment. The National Mineral Resources 
and Mining Policy should be converted into a Seasonal paper. 
The Government should ensure law enforcement, giving and 
meeting the timeframes for granting licenses and solving 
disputes. The small scale miners require support in leasing of 
capital mining equipment and linkage to international markets to 
promote selling of their products. 
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Abstract- Unani medicine is now becoming a strong part of 
medicinal system and it is now popularly practiced by a large 
segment of the population. This medicinal system originated in 
Greece and was brought to the subcontinent by Muslim scholars. 
However, the unani medicine currently practiced in India is 
vastly different from its Greek roots. Lallemantia royleana 
(Benth.) is an important folk medicine which is used in number 
of ailments. This study was conducted to assess the anti-oxidant 
activity and phyto-chemical analysis of methanolic extracts of L. 
royleana seeds. The antioxidant activity was determined by using 
different anti-oxidant methods via 1,1-diphenyl-2-picryl hydrazyl 
(DPPH) radical scavenging assay and hydrogen peroxide 
scavenging assay. The present study shows that L. royleana 
seeds possess significant anti-oxidative property therefore, it can 
be a good remedy for the diseases caused by oxidative stress. The 
seeds extract contains Alkaloids, Anthraquinones, Flavonoids, 
Glycosides, Pholobtannins, Tannins and Terpenoids. The 
antioxidant activity found in DPPH method is more effective 
than hydrogen peroxide scavenging method. The results of GC-
MS analysis showed that at least 21 compounds are present in 
methanolic extract of L. royleana. The compounds which were 
identified through mass spectrometry (MS) are attached with gas 
chromatogram (GC). Thus the in-vitro studies clearly indicate 
that the methanolic extract of L. royleana seeds show significant 
antioxidant activity and also a better source of natural 
antioxidant, which might be helpful in preventing the process of 
various oxidative stresses. 
 
Index Terms- Anti-oxidant activity, BHT, DPPH, H2O2, GC-
MS, lallementia royleana, phyto-chemical. 
 

I. INTRODUCTION 
allementia royleana is commonly known as Lady’s mantle 
in english and Tukhm-e-balanga in hindi (1) and in urdu 

language it is referred to as Balangu shirazi (2). It is an annual 
herb belonging to the family Labiatae (3). It is cultivated 
throughout Western Asia, India, Pakistan, and northern of Iraq, 
for its highly medicinal and mucilaginous seeds which are used 
widely as a remedial agent in various diseases. (4). The part 
taken for the study are seeds of the plant. Seeds are more 
common part of folk medicine and are ethno-botanically well-
established worldwide for the treatment of abscesses, 
inflammation and respiratory problems, and also used in drinks 
due to sedative effects (5,6,7). The studies had showed the 
presence of carbohydrates, fibre, oil, protein and tannins (2,8,9).  

Other studies toward natural remedies confirmed the fact that 
plant and food medicine are good source of natural and safe 
healing therapies (10,11). 
        The mucilaginous seeds are traditionally used as curative 
agents against various diseases. The poultices of moistened seeds 
are found to be useful in abscesses, boils and inflammations. The 
seeds are also known to cure fever, common cold, act as soothing 
agents for stomach warmness and intestinal troubles. The roots of 
the plant are known to cure coughing. The seeds are used as an 
added palatable ingredient in cooling drinks during summers 
mixed with brown sugar. The plant seeds are also used as 
sedative and considered to be cephalic astringent, cardiac tonic 
and carminative (2). 
        In Chinese medicine, L. royleana is one of the major 
ingredients of an ointment used in the treatment of skin tumours. 
In Ivory Coast, Burkina Faso, Gabon and Tanganyika, different 
parts of the plant are used for the treatment of intercostals pain, 
rheumatic pain and fever. The leaf and root decoctions are used 
to treat pneumonia. The plant is also used in preparation of 
herbal brain tonics in India (12). 
        It has been also reported that the plant extract along with the 
extract of Valeriana wallichii, exhibits anti-microbial activity 
(Chitralekha et. al., 1964). The physico-mechanic properties and 
chemical composition of L. royleana seed showed that the seeds 
contain average amounts of dry matter (92.75%), ash (3.63%), 
crude protein (25.60%), crude fat (18.27%), crude fiber (1.29%), 
NDF (30.67%) and ADF (47.80%) (13). 
        The seeds are a good source of fibre, protein and oil. The 
factor in its physiological fiber behaviour is usually because of 
its high viscosity and gel like character in water. The property in 
turn is related to the functions associated with its high molecular 
weight polysaccharides (14). The compounds such as Linoleic 
acid, oleic acid, palmitic acid, stearic acid and beta-sitosterol are 
present in the seeds. The gums of the seeds are composed of L-
arabinose, D-galactose, L-rhamnose, pentosans, proteins, uronic 
anhydride. It also contains all the amino acids which are present 
in plant (15). 
        Humans have an inbuilt anti-oxidant system, which reacts 
with reactive species and neutralizes them. Thus the natural anti-
oxidant system includes enzymes like catalase, superoxide 
dismutase and glutathione, which protect the body from free 
radical species and prevent oxidative stress (16). The synthetic 
anti-oxidant like butylated hydroxyl toluene and butylated 
hydroxyl anisole are carcinogenic in nature. So, there arises a 
need for natural anti-oxidant (17). With this background, the aim 
of the present study was to determine the possible phyto-

L 
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chemical and anti-oxidant activity of methanolic extract of L. 
royleana seeds. 
 

II. MATERIALS AND METHODS 
A. Plant Material 

        Seeds were purchased from Unani practitioners. The seeds 
were then taxonomically identified from the Herbarium 
Department at NBRI, Lucknow, India.  

B. Preparation of the Plant Extract 
        Plant extracts were prepared by the method of Alade and 
Irobi (1993) with minor modifications (18). Briefly, 30 g of 
powdered seeds were soaked in 100 ml of methanol for 72 h in 
dark. The mixture was stirred every 24 h using a sterile glass rod. 
At the end of extraction the extract was passed through Whatman 
filter paper No. 1 (Whatman, UK). The alcoholic filtrate obtained 
was concentrated in vacuo at 40°C and stored at 4°C until further 
use. 

C. Preliminary Phyto-chemical Screening 
        The preliminary phyto-chemical investigation was carried 
out for methanolic extracts of seeds of L. royleana for the 
detection of various phyto-constituents by using standard 
procedures to identify the constituents (19, 20,21,22,23). The 
results are shown in Table No. 1. 

i. Test for the presence of Alkaloids (Wagner’s test) 
        Wagner’s reagent was prepared by dissolving 2 g of iodine 
and 6 g of KI in 100 ml of water. The plant extract was prepared 
by taking 500 mg of plant material in 500 ml of methanol for 20 
minutes, on a water bath. The extract was then filtered off and 
allowed to cool. The 2 ml plant extract was taken and treated 
with few drops of Wagner’s reagent. A reddish brown coloured 
precipitate indicates the presence of alkaloids. 

ii. Test for the presence of Anthraquinone 
(Borntrager’s test) 

        About 0.5 g of the extracts was boiled with 10% HCl for 
few minutes in a water bath. It was filtered and allowed to cool. 
Equal volume of chloroform was added to the filtrate. Few drops 
of 10 percent ammonia were added to the mixture and heated. 
Formation of rose-pink colour indicates the presence of 
anthraquinones. 

iii. Test for the presence of Flavonoids 
        The crude powder of dried plant was heated with 10 ml of 
ethyl acetate over a steam bath for 3 min. The mixture was 
filtered and 4 ml of the filtrate was shaken with 1 ml of dilute 
ammonia solution and observed a yellow colouration of solution 
was observed.  

iv. Test for the presence of Phlobatannins 
        An aqueous extract of each plant sample was boiled with 
1% aqueous hydrochloric acid (HCl) to observe the deposition of 
red precipitate. 

v. Test for the presence of Glycosides (Fehling’s test) 
        The crude plant powder of 0.5 g was dissolved in 5 ml of 
methanol. The 2 ml of this solution was taken and to it 10 ml of 
50% HCl was added. The mixture was heated in a boiling water 
bath for 30 min. To the mixture 5 ml of Fehling’s solution was 
added and the mixture was boiled for another 5 min to observe a 
brick red precipitate as an indication for the presence of 
glycosides. 

vi. Test for the presence of Saponins (Frothing test) 

        About 0.2 g of the extract was shaken with 5ml of distilled 
water and then heated to boil. Frothing (appearance of creamy 
layer of small bubbles) showed the presence of saponins. 
 

vii. Test for the presence of Steroids (Salkowski test) 
        The 1 ml of plant extract was taken and to it few drops of 
concentrated sulphuric was added. The presence of red 
colouration indicates the presence of steroids. 

viii. Test for the presence of Tannins (Ferric chloride 
test) 

        The presence of tannins was tested in 0.5 g of the crude 
plant powder and was stirred with 10 ml of distilled water. The 
extract was filtered and ferric chloride reagent was added to the 
filtrate, a blue-black precipitate was taken as an evidence for the 
presence of tannin. 

ix. Test for the presence of Terpenoids (Salkowski test) 
        The presence of terpenoids was tested in 0.2 g of the extract 
of the plant sample and mixed with 2 ml of chloroform and 
concentrated sulphuric acid (3 ml H2SO4) was added carefully to 
form a layer. A reddish brown colouration of the interface was 
formed to indicate positive results for the presence of terpenoids. 

D. Anti-oxidant Activities 
        Anti-oxidant activity of methanolic seed extract of L. 
royleana was determined in vitro by super oxide scavenging 
activity by DPPH free radical scavenging activity and H2O2 
radical scavenging activity.  

i. Determination of Hydrogen Peroxide (H2O2) 
Scavenging Activity- 

        Chemicals and reagents which were required to perform 
H2O2 test hydrogen peroxide and di-sodium hypo phosphate 
were purchased from Merck Co. (Germany). 

a. Protocol for Estimation of H2O2 Scavenging 
Activity- 

        The protocol used for hydrogen peroxide assay was the 
procedure done by Ruch et. al., (1989) (24) method with minor 
modification. A solution of hydrogen peroxide (20 mmol/ L) was 
prepared in phosphate buffer (pH 7.4). The test samples and 
standard (BHT) were prepared at different concentrations 
ranging from 1.95 to 1000 μg/ml and was added to the hydrogen 
peroxide solution (20 mmol/ L, 2 ml). Absorbance of hydrogen 
peroxide at 230 nm was determined after 10 min against a blank 
solution containing phosphate buffer without hydrogen peroxide. 
The percentage scavenging of hydrogen peroxide of samples was 
calculated using the following formula: 
% scavenged [H2O2] = [(A0-AI)/AI] × 100 
Where A0 was the absorbance of the control,  
And AI was the absorbance of the sample. 

ii. DPPH free radical scavenging activity- 
        Chemicals which were required for DPPH test were DPPH 
and methanol purchased from Merck Co. (Germany). 

a. Protocol for estimation of DPPH scavenging activity- 
1. DPPH radical scavenging activities of all the fractions 

were determined by the method of Blois (1958) (25) 
with minor modifications. The crude plant extracts were 
prepared at different concentrations (1000 µg/ml to 1.95 
µg/ml) in methanol, initially 10 µl of plant extracts was 
mixed with 200 µl of 100 mM DPPH (dissolved in 
methanol). The reaction mixtures were incubated for 30 
min at 37° C under dark condition. Butylated hydroxy 
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toluene (BHT) was used as control, while methanol was 
used as blank. The DPPH radical scavenging activity 
was determined by measuring the absorbance at 490 nm 
spectrophotometrically (26). The percentage inhibitions 
were calculated by the formula given 

Scavenging activity (%) = [(A0-AI)/A0] × 100  
Where A0 was the absorbance of the control,  

2. And AI was the absorbance of the sample. 
E. Characterization of Crude Extract by Gas 

chromatogram and mass spectrometer (GC-MS) 
        The methanolic crude extracts were characterized by GC-
MS technique. The analysis was done at Advanced 
Instrumentation Research Facility, Jawaharlal Nehru University, 
New Delhi on payment basis. The instrument used for analysis 
was GCMS-QP2010 Plus. Analytical conditions for Gas 
chromatogram and mass spectrometer are given below.  
GCMS-QP2010 Plus (Shimadzu) 
Column   Rts- 5 MF (30 m x 0.25 mm internal diameter x 0.25 
µm film thickness 
Mode Electron ionization (EI)  
Source temperature                     230° C 
Scan time                                    0-60 min 
Transfer line temperature           280° C 
Injection mode                        Split mode 10:0 
Injection temperature                250° C 
Injection volume                       1 µl 
Carrier gas      Helium; Flow rate: 1.5 ml/min                                       
Oven temperature                   80° C- 310° C 

i. Identification of Components 
        Interpretation of mass spectrum GC-MS was conducted 
using the database of National Institute Standard and Technique 
(NIST05) and WILEY8 spectral database having more patterns. 
The spectrum of the unknown component was compared with the 
spectrum of the known components stored in the NIST05 and 
WILEY8 library. The Name, Molecular weight, Molecular 
formula were obtained. 
 

III. RESULTS AND DISCUSSION 
        The phyto-chemical analysis of methanolic seeds extract 
showed the presence of alkaloids, anthraquinones, flavonoids, 
glycosides, pholobtannin tannins and terpenoids while steroids 
and saponins were not present. The result of the phyto-chemical 
screening is given in Table 1. 
        The crude methanolic extract of L. royleana seeds showed 
prominent IC50 value of 140.53 ± 4.22 μg/ml by DPPH method 
and 576.5 ± 0.00 μg/ml by Hydrogen peroxide method and the 
standard BHT) showed an IC50 value of 43.40 ± 1.30 μg/ml by 
DPPH method and IC50 value of 26.16 ± 0.351μg/ml by 
hydrogen peroxide method. The DPPH assay observed high 
antioxidant activity as compared to hydrogen peroxide methods. 
The result of the anti-oxidant activity is given in Table 2. The 
results of GC-MS analysis showed that at least 21 compounds are 
present in methanolic extract of L. royleana. The compounds 
which were identified through mass spectrometry are attached 
with GC. The mass spectra of these compounds were matched 
with those found in the NIST05 and WILEY 8 spectral database. 
The fragmentation of major compound was found in 9, 12, 15-

Octadecatrienoic acid, (Z, Z, Z)-74.54% (retention time: 15.442 
min), n-Hexadecanoic acid 13.77% (retention time: 14.206 min) 
and 1, 2, 3-propanetriol (retention time: 4.943 min) 1.27%. The 
active principles along with their retention time, area, area 
percent and compound name in the methanolic extract of L. 
royleana are given in Table 3. The chromatogram of GC-MS is 
given in Figure 1. 
 

IV. CONCLUSION 
        The present study showed significant phyto-chemical 
compounds and anti-oxidant potential of Lallementia royleana 
methanolic seeds extract. Based on study, it can be concluded 
that the plant extract can be used for the treatment of several 
diseases caused by oxidative stress. Some texts are available on 
the genus Lallementia. The studies made on the plant opened 
new way to research about the special effects of Lallementia. The 
efficacy and activity of plants extract needs to be further studied 
and evaluated to understand the mechanism of action for the 
plant. 
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Table No. 1: Qualitative Phyto-chemical Tests 
 

S.No. TEST PERFORMED L. royleana IC50 BHT IC50 
1. DPPH Method 140.53 ± 4.22 43.40  ± 1.30 
2. H2O2 Method 576.5 ± 0.00 26.16 ± 0.351 

 
Table No.2- IC50 value of different anti-oxidant activity of seed extract of L. royalena 

S.No. Active principle Phyto-chemical Analysis Result 
1. Alkaloids Wagner’s Test + 
2. Anthraquinones Borntrager’s  Test + 
3. Flavonoids Sodium Hydroxide (NaOH)  Test + 
4. Phlobatanins Hydrocloric Acid (HCl)  Test + 
5. Glycosides Fehling’s  Test + 
6. Saponins Frothing  Test - 
7. Steroids Salkwoski  Test - 
8. Tannins Ferric chloride (FeCl3) Test + 
9. Terpenoids Salkwoski  Test + 
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Figure No. 1: Chromatogram of Lallemantia royleana methanolic seeds extract 

 
Peak R. Time Area Area% Name 

1 4.165 5843004 0.76 1-Butane, 4-Isothiocyanato- 
2 4.943 9758315 1.27 1,2,3-Propanetriol 
3 5.960 1649384 0.22 Undecane 
4 8.611 748205 0.10 Cyclohexasiloxane, dodecamethyl- 
5 10.592 571484 0.07 trans-Z-.alpha.-Bisabolene epoxide 
6 10.810 1418485 0.19 Phenol, 3,5-bis(1,1-dimethylethyl)- 
7 11.409 1615616 0.21 3',5'-Dimethoxyacetophenone 
8 12.804 1759571 0.23 Tetradecanoic acid 
9 13.140 541339 0.07 Isopropyl Myristate 

10 13.492 4015724 0.52 1,2-Benzenedicarboxylic acid, Bis(2-
Methylpropyl) Ester 

11 14.206 105549348 13.77 n-Hexadecanoic acid 
12 14.670 2020914 0.26 Eicosanoic acid 
13 14.961 29815108 3.89 9,12-Octadecadienoic acid, methyl ester 
14 15.442 571182242 74.54 9,12,15-Octadecatrienoic acid, (Z,Z,Z)- 
15 18.373 4291323 0.56 Tetratriacontane 

16 20.404 3003773 0.39 
Naphthalene, 1,2,3,5,6,7,8,8a-octahydro-
1,8a-dimethyl-7-(1-methylethenyl)-, [1R-

(21 

17 21.998 1373739 0.18 9,19-Cyclolanostan-3-ol, acetate, 
(3.beta.)- 

18 24.940 1565530 0.20 7-(Trimethylsilyloxy)-3-[4-
(Trimethylsilyloxy)Phenyl]-4H-1- 

19 26.679 1099323 0.14 7-(Trimethylsilyloxy)-3-[4-
(Trimethylsilyloxy)Phenyl]-4H-1- 

20 27.009 1546408 0.20 2-Butanone, 4-(2,2-Dimethyl-6-
Methylenecyclohexylidene)- 

21 27.698 6488647 0.85 Tetrahydroabietic acid 
 

Table No. 3: The table shows peak results of L. royleana methanolic seed extract  
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Abstract- Purpose ─The purpose of this research is to analyze 
the performance of selected MFIs and their impact on poverty 
reduction in Ethiopia. To achieve the objectives sought four 
MFIs were selected randomly and their outreach and financial 
performance, institutional sustainability and their program 
impact on poverty have been evaluated in-depth. 
        Methodology ─ A mixed methods approach has been 
adopted. Accordingly, both primary and secondary data were 
collected and have been processed and analyzed using 
quantitative and qualitative analysis techniques.  
        Findings ─ There is a weak governance and management 
capacity in all sample MFIs. Moreover, product diversification 
and the application of modern MIS are still not developed in 
most of the sample MFIs. However, some of them were 
performing well in terms of some of the outreach and financial 
indicators. Except OMO the remaining sample MFIs did not 
achieve level of OSS, and all of them were not attaining FSS yet. 
With negative AROA and AROE ratios, MFIs in Ethiopia are 
still not profitable. It is revealed that there is no trade-off 
between scaling up outreach as measured by NAB and financial 
self-sufficiency. However, when ALS (which measures client’s 
poverty level) was compared to profitability, there exist positive 
correlation, indicating that there is trade-off between depth of 
outreach and sustainability. Nonetheless, since the coefficient is 
weak, it doesn’t mean that MFIs should focus on large loans at 
the expense of their social mission. It is suggested that the twin 
goals of the MFIs can be attuned depending up on the adoption 
of appropriate strategies, which, judging by the findings of this 
study, including charging a relatively high real interest rate, 
making productive use of loan officers, keeping operating costs 
at minimum, diversification of income sources and 
encouragement of voluntary savings. 
        In terms of program impact, in addition to boosting 
household and enterprise income, microfinance loan help clients 
increase the habit of savings and acquire enterprise skills and 
assets. Loans also help current clients meet household 
expenditure and cushioned themselves from the difficulties of 
vulnerability. However, access to loan had done little to 
empower women. Therefore, it is clear that institutional capacity 
is the necessary pre-condition for the attainment of both financial 
viability and scaling-up outreach. And, only sustainable 
institutions have better impact and contribute towards economic 
development and poverty reduction. 
 
Index Terms- Empowerment, Financial viability, Poverty 
reduction, Outreach, Sustainabilit 
 

I. INTRODUCTION 
ccording to Asian Development Bank (ADB, 1999), 
poverty is a deprivation of essential assets and opportunities 

to which every human is entitled. Everyone should have access 
to basic education and primary health services. Poor households 
have the right to sustain themselves by their labor and be 
reasonably rewarded, as well as having some protections from 
external shocks. Beyond income and basic services, individuals 
and societies are also poor–and tend to remain so–if they are not 
empowered to participate and to make decisions that can shape 
their lives. Poverty is thus better measured in terms of basic 
education; health care; nutrition; water and sanitation as well as 
income, employment and wages. Such measures must also serve 
as a proxy for other important intangibles such as feelings of 
powerlessness and lack of freedom to participate.  
        Numerous studies suggested different causes for poverty in 
a country. Some contended that the cause of poverty in 
developing economies, among other things, is that the poor does 
not have access to credit from formal banks for the purpose of 
working capital as well as investment for their small businesses 
(Jean-Luc, 2006).  Hence, improving access to financial services 
is an important development tool, because it helps in creating 
employment opportunities for unemployed and increases their 
income and consumption, which would in the final analysis 
reduce poverty. Access to financial services to the poor also 
facilitates economic growth by easing liquidity constraints in 
production, by providing capital to start up new enterprises or 
adapt new technologies, and by helping producers to assume 
production risks. To this end, many developing economies have 
developed and have been providing credit to the poor through 
microfinance schemes. The experience of several Asian, African 
as well as Latin American countries could be a typical example 
for this (Mayer, 2002). 
        Microfinance has been renowned, globally, as a feasible and 
sustainable tool for poverty reduction and economic development 
through improving income generating activities and employment 
creations. Despite well documented evidence of the positive 
impact of promoting access to finance to under-served segments 
of the community, many poor people in Africa still remain 
excluded from the mainstreaming financial systems. 
        In Ethiopia, the potential demand for financial services, 
particularly micro-credits is huge. However, the existing supply 
of financial services to the poor is very limited. As a strategic 
tool in alleviating the problem, though provision of microfinance 
services by government and non-government organizations were 
started in the past years, much emphasis was not given until the 
recent years. However, recently, the paradigm shift in reaching 
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and mobilizing the poor is attaining greater attention both at the 
national and international levels. By virtue of these, besides 
strengthening the effort of both parties, the recent phenomenon is 
the establishment of formal micro-financing institutions which 
operate in the country. 
        Formal micro-financing in Ethiopia started in 1994/95, and 
following the enactment of Proclamation No. 40/1996, currently, 
there are about 35 licensed microfinance institutions operating 
throughout Ethiopia. According to the AEMFI Annual Report 
(2013), the Microfinance sector is serving over 2.5 million active 
clients with an outstanding loan portfolio of Br. 7.157 billion 
(USD 408.7 million).  
        Previous studies about MFIs examined the growth of 
microfinance by developing proxy measures of outreach and 
repayment of loans. Such an approach is based on the assumption 
that if outreach in terms of number of borrower was increasing 
and repayment of loans were made by the clients then the sector 
was performing successfully (Khandkar, 1998). Limitations of 
such an approach are that it assesses breadth of outreach as the 
only dimension of performance and ignore other aspects of 
outreach that indicate the depth, scope, worth and financial 
health of the sector (Schreiner, 2002 cited in Mubarek, 
2006).Though some studies were made on the financial 
soundness of MFIs in Ethiopia, their conclusions were largely 
based on a financial performance indicator that did not take into 
account adjustments for subsidies, inflation, loan loss provision 
and write-offs (See Wolday, 2000; Hailesillassie, 2005).  
        Although many studies have been made on the impact of 
microfinance program on poverty, the majority of them suffer 
from some procedural limitations like inappropriate sample 
selection, insufficient sample size, selection and placement bias 
and lack of appropriate comparison group (See MkNelly et al., 
1996; Khandker, 1998; Morduch, 1998; Banegas et al., 2002; 
Gertler et al., 2003; Dercon, 1999; Meehan, 2001; Borchgrevink 
et al., 2005). 
        In general, the available literature on the outreach and 
performance of Ethiopian MFIs does not give a precise and 
uniform picture. This is partly because they rarely apply 
appropriate performance indicators. Moreover, the issue of the 
relationship between outreach to the poor and financial 
sustainability were not specifically addressed in these studies. 
Therefore, the current state of knowledge about the sustainability 
and performance of the institutions and their impact on clients’ 
poverty clearly warrants further investigations, and it was against 
this background that the present study was undertaken. 
In this study the investigator explores the performance of 
Ethiopian MFIs with respect to client outreach, institutional and 
financial sustainability and their role in poverty alleviation. 
Accordingly, propositions have been addressed through the 
following basic research questions: 

(1) Do the microfinance institutions have the necessary 
institutional capacity that enable them reach large 
number of active poor clients? 

(2) Are the microfinance institutions in Ethiopia 
operationally and financially self-sufficient? What 
factors influence the financial soundness of MFIs in 
Ethiopia? 

(3) Are the twin goals of poverty outreach and financial 
self-sufficiency attuned? Or is there a trade-off between 
them? 

(4) How well the institutions are functioning towards 
poverty alleviation in the country? 

 
        Furthermore, the study also proposes to test the following 
three hypotheses: 
        Ho1: There is no trade-off between scaling-up outreach and 
profitability of Microfinance Institutions in Ethiopia.  
        Ho2: There is no significant difference in the clients’ mean 
annual income, mean annual expenditure on food, education and 
health before and after joining the Microfinance Credit 
Program. 
        Ho3: Participation in the microfinance program over a 
period of years increases enterprise assets. 
        The current study is important because it provides relevant 
information to decision makers (investors, donors, creditors, 
clients, or governments) about how well the MFIs are 
performing. In addition, it enlightens the management of the 
institutions about the strengths and weaknesses of the current 
operating systems, and detects the impediments in the current 
functioning of the microfinance sector.  
        This study has been confined to the investigation of 
institutional and financial sustainability, outreach, and poverty 
impact of selected microfinance institutions in Ethiopia. The 
study has been undertaken based on a three year (2011 – 2013) 
audited financial reports, operating and portfolio reports obtained 
from sample MFIs and Annual Reports of the AEMFI, NBE and 
Micro Banking Bulletin (MBB). 
        The remainder of the paper has the following structure. 
Section II reviews relevant literature involving outreach, 
financial performance and institutional capacity, and impact on 
poverty. Section III explains the methodology employed and its 
limitations. Section IV presents the results& discussions. Finally, 
Section V provides the conclusions. 
 

II. LITERATURE REVIEW 
1.1 Microfinance Outreach 

        Outreach is “a hybrid measure that assesses the extent to 
which a Rural Financial Institution (RFI) has succeeded in 
reaching its target clients and the degree to which the RFI has 
met the clients demand for financial services” (Yaron et al., 
1997, p. 91). There are several methods of measuring outreach 
that have been proposed. Yaron (1992a) suggests measuring 
outreach by loan portfolio value, average loan size, amount of 
savings in an institution, variety of financial services offered, 
number of branches, percentage of target population served, 
growth rate, and number of women served are possible.  
        Building on these measures of outreach, Christen, Rhyne, 
Vogel, and Mckean (1995) categorize measures of outreach in 
their study of effects of sustainability on outreach by defining 
outreach along three dimensions: quality of service, scale of 
outreach, and depth of outreach to the poor. Quality of service is 
measured qualitatively by the number of services offered, the 
quality of the available savings options, and the type of lending. 
In addition, the authors measure quality through evidence of 
client acceptance such as low delinquency and willingness to pay 
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high interest rates. Scale of outreach is measured by number of 
borrowers and branches, and percentage of the target population 
serviced. Depth of outreach can be measured through the type of 
clients reached and level of poverty. Average loan size, they 
argue, while only a proxy for client poverty provides a good 
quantitative measure because, by and large, poorer borrowers can 
get service of smaller debts, and hence tend to take out smaller 
loans. 
        Most efficient microfinance institutions are successful in 
reaching large number of poor clients. Grameen Bank (GB), for 
instance, covers 56 out of 64 districts making it the largest credit 
program in Bangladesh with annual growth rate of 34 per cent 
(Sarah, 1997). It gives service to more than 7 million people, of 
which 98 per cent are women. However, it is indicated that the 
poorest of these women have been excluded from getting the 
services through the process of group formation. This is because 
group members select each other on the basis of the potential of 
each member for making timely repayment and savings (Rogaly, 
1996). If a woman is very poor and has no asset that indicates her 
potential to pay the loan, she is likely to be excluded (Johnson, 
1997). 
        The greater emphasis on financial sustainability and the 
trend toward commercialization of microfinance has raised 
concerns about the effects of this shift on outreach, or more 
specifically on the number (breadth) and socioeconomic level 
(depth) of the clients that are served by MFIs. There are some 
discussions in the literature on the outreach of microfinance 
programs. This literature provides mixed evidence, especially 
regarding depth of outreach. Some studies indicate that it is the–
better off–poor rather than the starkly–poor who stand to benefit 
most. Evidence for this is given in e.g. Hulme and Mosley (1996) 
and Copestake et al. (2005). Other studies, e.g. Khandker (2005) 
and EDA Rural Systems (2004), find that the extremely poor 
benefit more from microfinance than the moderately poor.  
 

1.2 Financial Sustainability 
        Providing microfinance is a costly business due to high 
transaction and information costs. At present, a large number of 
microfinance programs in Ethiopia and elsewhere in the world 
heavily depend on donor aids to meet the high transaction and 
administrative costs, i.e. they are not financially sound. In the 
1990s, the importance of financial sustainability of microfinance 
institutions gave rise to an important discussion between the 
financial systems approach and the poverty lending approach 
(Robinson, 2001). If both approaches agree on the ultimate goal, 
which is to serve as many poor people as possible in a 
sustainable way, the means by which these goals should be 
reached differ fundamentally.  
        The financial systems approach focuses on the importance 
of financially sound microcredit program. Conversely, the 
poverty lending approach emphasizes on reducing poverty 
through subsidized credits often offered together with 
complementary services like skill training and teaching of 
literacy and numeracy, health, nutrition, family planning 
programs and the like (Zigiju, 2008, p. 17). The promoters of this 
approach affirm that the aim of microfinance is improving the 
living standards and empowerment of poor women. Because of 
this, subsidies for institutional innovation and expansion are 
reasonable. The activists of the financial systems; however, assert 

that empirical evidence neither show that the poor cannot afford 
higher interest rates nor that there is a negative correlation 
between the financial sustainability of the institution and the 
poverty level of the clients.  
        Though most notable MFIs are hugely dependent on 
external funds during the initial years of their operations, in 
recent years, however, this dependency has shown a decreasing 
pattern. This has been buoyed by Johnson and Rogaly (1997) that 
most of the renowned programs have been operating in subsidies 
especially at the beginning of their operation but their reliance on 
subsidies decreases significantly. But, as Yaron states, financial 
soundness in microfinance is possible through many factors viz., 
high repayment rate combined with increased loan size and, the 
encouragement of voluntary savings (saving mobilization), and 
the decrease in administrative costs (Yaron, 1994; p. 59). 
 
2.3Financial Sustainability versus Outreach 
        Regarding the trade-offs between financial sustainability 
and depth of outreach, Craig Churchill (2000) analyses the 
characteristics of financially sound MFIs. Accordingly, he finds 
that there is no strong relationship between loan balances 
(average loan size) and self-sufficiency, and that some of the 
most profitable MFIs serve the poorest clients. In his study 
Churchill analyzed 114 MFIs to find evidence whether there is a 
trade-off between financial self-sufficiency (FSS) and depth of 
outreach (average outstanding loan/GNP per capita) and 
average outstanding loan balance or not. The data suggest that it 
is possible to provide very small loans and be financially self-
sufficient. While it might be assumed that a decline in average 
loan size will negatively affect self-sufficiency, this is not 
necessarily the case. Because out of the 13 programs that fall 
within this category, 6 increased their FSS ratio from 1998 to 
1999. Even though further investigations are required on the 
issue, yet it supports the idea that there is not necessarily a trade-
off between depth of outreach and profitability.  
        Inversely, studies by Gibbon & Meehan (2000) that 
included 12 MFIs in Asia, Africa, and Latin America argued that 
MFIs working with the poorest would experience a trade-off with 
institutional financial sustainability (IFS). Specifically, they 
concluded that, “at a given point in time [MFIs] can either go for 
growth and put their resources into underpinning the success of 
established and rapidly growing institutions, or go for poverty 
impact and put their resources into poverty-focused operations 
with a higher risk of failure and a lower expected return” (Hulme 
and Mosley, 1996, p. 206). However, the report did not reveal the 
variables that were used and the sample size was also inadequate 
to make a generalization.  
        A study by Cull et al. (2007) investigated the financial 
performance and outreach methodically for the first time in a 
large comparative study based on a new extensive data set of 124 
microfinance institutions in 49 countries. They used three types 
of MFIs, i.e. group lending systems, village banking, and 
individual-based lending. The authors unambiguously examine 
whether there is empirical evidence for a trade-off between the 
depth of outreach and profitability. They scrutinize this issue by 
examining whether more profitability is associated with a lower 
depth of outreach to the poor, and whether there is a deliberate 
move away from serving poor clients to wealthier clients in order 
to attain higher financial sustainability (mission drift).  
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        Accordingly, the results discovered that individual-based 
MFIs seem to perform better in terms of profitability, but the 
proportion of poor borrowers and female borrowers in the loan 
portfolio was lower than for group-based institutions. The 
findings also indicated that individual-based microfinance 
institutions, especially if they grow larger, focus increasingly on 
wealthier clients (mission drift), whereas this is less so for the 
group-based microfinance institutions. Moreover, the study 
strongly emphasizes the significance of institutional design in 
considering trade-offs in microfinance. 
        Nevertheless, except Cull et al. (2007), most of the evidence 
on the depth of outreach of microfinance institutions empirical 
evidence discussed above suffers from being anecdotal and the 
majority of them are case study driven. Most of the previous 
studies do not scientifically expound differences in depth of 
outreach of microfinance institutions, nor do they objectively 
search whether there is a trade-off between depth of outreach 
versus the strife for financial sustainability. 
 
2.4Microfinance and Its Impact on Poverty  
        Generally microfinance institutions are judged by the 
positive impact that they have to bring in terms of improving the 
income as well as living condition of its target beneficiaries and 
ultimately in terms of their role towards reducing poverty. It is 
generally believed that microfinance programs will raise incomes 
and broaden financial markets by mainly providing credit, among 
other services to small scale entrepreneurs (Aghion & Morduch, 
2000, p. 402). The significant process by which financial services 
are conceived as reducing poverty is by the provision of income 
generating loans. According to Muhammad Yunus, the founder 
of Grameen Bank of Bangladesh, a successful circle can be set 
up: “low income, low credit, low investment, more income, more 
credit, more investment, and more income” (IDSS 1994 cited in 
Hulme, 1997, p. 101). The logic is that by providing small loans 
MFIs help the poor to better cope with risk, to take advantage of 
income generating opportunities and to reduce vulnerability 
(Paxton & Cuevas, 2001). 
        Studies also indicate that the advancement of financial 
sector expansion, particularly microfinance, makes a significant 
influence to the realizations of the UN Millennium Development 
Goalsiin helping to reduce poverty. Children of poorer families 
tend to attend school when their parents have access to savings 
and loans which contributes to an improved economic situation 
of their households. Similarly favorable effects can be seen 
through the offer of health and nutritional advice in combination 
with access to savings and loans by many MFIs. Such services 
have reduced mother and child mortality rates among MFI 
clients. While this impact may be less remarkable than many had 
hoped for, on the whole, millions of the poor would be worse off 
without microfinance. 
        More optimistic deductions in terms of the ability of 
microfinance to reduce vulnerability are found in Indonesia by 
Gertler et al. (2003), who revealed that access to finance enables 
families’ smooth consumption in the face of declines in the 
health of adult family members. By establishing an empirical 
relationship between health condition and consumption the autho
rs test for a relation between access to a financial institution and 
consumption shortfalls associated with ill-health. Using 
geographic distance as a measure of access, they find that for 

households in an area with a BRI branch, health shocks have no 
effect on consumption. However, this study does not 
differentiate within the group of the poor. 
        About 86 - 95 percent of women clients reported that 
microcredit loans had a favorable impact on their enterprise 
operations (Sanders & Deugd, 2002). With the credit they 
obtained from microfinance, many women reported that they 
were able to diversify their products and their inventories, 
increase the supply and quality of the products they offered, and 
expand sales figures.  
        Borchgrevink et al. (2005) studied marginalized groups, 
credit and empowerment for the case of Dedebit Credit and 
Savings Institution (DECSI) of Tigray region, Ethiopia. The 
study found that female household heads were extremely 
marginalized groups; and also, young households, rural landless 
households and urban house-renting households were the other 
marginalized groups. 
        Through the two-phase assessment, the study found that the 
DECSI’s program has had a positive impact on the livelihood of 
and as well enhanced the social and political position of many 
clients. Concerning the challenges for economic development, 
the study identified poor rainfall, small farm size, and shortage of 
labor during peak agricultural seasons as the main challenges. 
Whereas, low return and lack of demand were the major 
constraints in the non-farm business. However, the study 
indicated that credit was not the main constraining factor for 
expanding economic activity, except that in urban areas.  
 

III. METHODOLOGY  
3.1 Research Approach 
        To meet the objectives of this research, a mixed methods 
approach has been executed. The purpose of using such a mixed 
methods approach was to gather data that could not be obtained 
by adopting a single method and for triangulation so that the 
findings with a single approach could be validated with others 
whatever possible. To accomplish the task, the investigator 
conducted personal in-depth interview with General Managers, 
Deputy General Managers, Operations Managers and Loan 
Officers of sample MFIs; and with officials in NBE and AEMFI. 
Moreover, to capture information about microfinance program 
impact, interview schedule has been designed and an interview 
was held with current clients and incoming clients in selected 
urban and rural areas.  
        The questions in the interview schedule were adapted from 
the Manual entitled “Learning from Clients: Assessment Tools 
for Microfinance Practitioners;” developed by the SEEP 
Networkii, AIMS (Assessing the Impact of Microenterprise 
Services), and a group from USAID.  
        This schedule consists of three major sections namely, the 
Impact survey; Individuals Use of Loans, Profits and Savings 
over Time; and Client Empowerment Interviews. The impact 
survey was categorized as quantitative tools because the 
enumerators collected standardized information by asking 
exactly the same questions to clients and non-client comparison 
groups and organized their answers into quantifiable response 
categories. Moreover, to evaluate the institutional and financial 
sustainability as well as outreach performance, audited financial 
reports and portfolio and operations reports of the respective 
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sample MFIs for three consecutive years (2011 – 2013) were 
used. While measuring the financial and outreach performance of 
sample MFIs, a standard performance assessment tools 
developed by the Consultative Group to Assist the Poorest 
(CGAP)iii has been used. 
3.2 Sample Design 
        To meet the objectives sought four (4) MFIs were selected 
randomly. The total population considered for the study was 31 
microfinance institutions currently operating in the country 
(Source: Association of Ethiopian Microfinance Institutions, 
October2013) and out of these MFIs those established before or 
as of 2010 were considered fit for the study purpose to assess the 
performance, sustainability and impact of MFIs’ in the country. 
        Today, one can find at least a microfinance institution 
engaged in the provision of financial intermediation services in 
every region of the country. However, mainly due to time and 
cost considerations MFIs in Amhara, Benshangul Gumz, 
Gambella, Tigrai and Somali regions were deliberately excluded 
from the list. Therefore, only MFIs found in Oromia, Southern 
Nations &Nationalities Peoples’ Regional State (SNNPRS), 
Harrari, Dire-Dawa and Addis Ababa were considered in the 
study. It is, thus, from the MFIs that are currently operating in 
these regions that the four (4) sample MFIs selected based on 
multi-stage sampling technique. In the first stage, three regions 
(Addis Ababa, Oromia and SNNPRS) were selected based on 
random sampling technique. Then the four (4) MFIs were 
selected randomly from these three regions based on probability 
proportion to size; size being number of MFIs in the regions. 
Accordingly, two (2) MFIs from Addis Ababa, one (1) from 
Oromia, and another one (1) MFI from SNNPRS were selected 
randomly. 
        After selecting sample MFIs from the aforesaid regions, two 
service centers (one from urban and another from rural areas) 
from each MFI were selected randomly. Then clients belonging 
to these service centers were stratified based on their attachment 
with the Microfinance credit program as one-year clients and 
two-year and above (established) clients. Finally, after having 
randomly selected the sample MFIs, the officials in each of these 
institutions, NBE and AEMFI have been chosen. 
        The cross-sectional sample design employed in the impact 
assessment survey was random sampling technique. In this study 
three categories of clients were proposed: (1) established clients 
(i. e., two years and above in the program), (2) short-term clients 
(those having only one-year experience in the credit program); 
and (3) incoming clients (those recruited to be the next 
microfinance clients who serve as a comparison group and are a 
proxy for non-clients). Accordingly, a total of 1200 respondents 
consisting of 800 current clients (established and short-term) and 
400 non-client comparison groups have been selected based on 
systematic random sampling technique. 
 
3.3 Data Analysis Techniques 
        After data have been collected, the financial reports of 
sample MFIs were adjusted to ensure comparability against the 
effect of subsidy, inflation and difference in loan loss 
provisioning. Subsidies were adjusted to the cost of fund. 
Additional costs were added for any liabilities bearing interest 
rates, which were substantially lower than the market price. In-
kind subsidies such as donated vehicles or computers, free rent, 

or direct payment of staff member’s salaries by a third party were 
adjusted to the expense account and the net income was adjusted 
accordingly. 
        Based on the nature of the data collected through interview 
schedule, semi-structured interview, and document analysis, the 
following procedures and statistical tools were employed. First, 
data were checked for consistency and completeness and then 
labeled and entered into a computer, and then it has been 
processed and analyzed quantitatively and qualitatively using 
SPSS Version 19.0 for Windows Software.  
        The output from SPSS Software were analyzed using 
descriptive statistics such as mean, standard deviations, 
frequency tables for the responses obtained from the current and 
incoming clients through the interview schedule. In addition, the 
investigator analyzed the data using various statistical tools such 
as: Chi-square test, ANNOVA, and Paired t-test. Pearson 
Correlation Analysis was also used to determine the relationship 
between outreach to the poor (measured by NAB and ALS) and 
profitability (measured by AROA and AROE). 
        Finally, under qualitative analysis assessment of the 
institutions’ operation was made based on the officials’ responses 
and the secondary data collected from different sources. 
3.4 Limitations 
        As with any other survey, this study has some potential 
limitations. One of the limitations of the impact survey is that the 
results of the study pertain only to those who have stayed in the 
microfinance program and did not include dropouts. However, 
the researcher believes that covering dropouts would make 
sampling too difficult and would be too time consuming. Also, 
while conducting this study some pieces of information was 
difficult to obtain; especially data related to African MFIs. Other 
than these, sample imperfections, methodological flaws, 
measurement errors can also be cited as limitations. 
 

IV. FINDINGS 
1.3 Institutional Capacity of MFIs 

        In Ethiopia, MFIs were established as share companies in 
line with Proclamation 40/1996 and the Commercial Code of 
Ethiopia issued in 1960. In terms of governance, in all sample 
MFIs, the highest governing body was the General Assembly of 
shareholders. Ordinarily, the General Assembly elects the board 
of directors and the chairperson of the board would be elected 
from the representatives of the highest shareholding organization 
in all sample MFIs. Despite having limited experience in 
managing microfinance, all board members in sample MFIs were 
qualified people, and about 59percent and 35 percent of them 
were having first and second degrees, respectively. 
        The ownership structure of sample MFIs had been a blend 
of regional governments, NGOs, associations, private 
organizations and individual shareholders. All sample MFIs have 
more or less similar organizational structures which were both 
extensive and decentralized. With this form of structure, the 
institutions were able to deliver financial services in locations 
close to their clients. The structure implemented by the sample 
MFIs has the advantage of reducing transaction costs for both the 
firm and their clients. The majority of MFIs mainly offered two 
types of financial products namely, savings and loans. The loan 
products were mainly MSE installment loans and agricultural 
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term loans; and the solidarity group lending being the 
methodology used by all MFIs. However, each of the MFIs calls 
for different group and center size. 
        Almost all sample MFIs provide short-term training in 
different areas and their employees were participated in various 
experience sharing visits within the country to well experienced 
MFIs and abroad, particularly in Kenya, Ghana, India and 
Bangladesh. Often, the AEMFI also offered technical assistance 
to its member MFIs in the area of capacity building and has the 
objective of promoting and supporting networking activities 
among MFIs like initiate and support policy dialogue, providing 
up-to-date information on the status of MFIs in the country. 
However, despite the effort by Association, most employees at 
branch and sub-branch offices of the sample MFIs did not have 
the basic qualification and knowledge regarding microfinance 
operations, particularly in the areas of record keeping, interest 
calculation, and loan delinquency and financial management. 
Furthermore, very little consideration was given for staff 
development and capacity building works almost in all sample 
MFIs. Finally, as it was confirmed by participant MFIs and 
officials in AEMFI and NBE, there was encouraging 
environment for the growth of viable MFIs in the country. 
 

1.4 Outreach Performance of MFIs 
        The number of active borrowers in the sample institutions as 
well as at the industry level has been swelling. OMO lead the 
sample MFIs with regard to growth in number of active 

borrowers (NAB) with a28.0percent growth rate registered 
between 2011–2013. During the same period the industry’s 
overall active borrowers have increased by 13.7percent. 
Compared to the national average growth rate, all sample MFIs 
except WISDOM posted a remarkable performance. Growth in 
the number of active borrowers for WISDOM has shown a 
declining trend. 
        Regarding growth in portfolios (GLP), all sample MFIs 
have reported increment over the study periods with different 
rates of growth leading the overall industry’s average portfolio to 
surge during the study periods on average by a remarkable 44.36 
percent. WISDOM leads the pack with an impressive average 
growth rate of 88.97 percent between 2011–2013 fiscal years. 
METEMAMEN in its part has reported growth in GLP of 16.84 
percent. Likewise, OMO and AVFS reported average growth in 
GLP of 40.74percent and 18.0percent between the periods 2011–
2013, respectively. Industry-wise, GLP has shown increment 
over the study periods by a significant rate of 44.36 percent. 
        In three of the four sample MFIs women participation in the 
microfinance program has been encouraging. However, women’s 
involvement in OMO microfinance was very insignificant (which 
constituted 31.0 percent of all borrowers). Industry-wise women 
represented 51.0 percent of the microfinance clients during 2012. 
This figure was below the average for African countries, which 
was 65 percent during the same period (AEMFI, 2013). 
 

 
Table 4.1Some of the Financial Performance Measures of Sample MFIs 

 
Performanc
e 
Indicators 

AVFS METEMAMEN OMO WISDOM Eth. 
Av. 

2011 2012 2013 2011 2012 2013 2011 2012 2013 2011 2012 2013  
Growth in 
GLP 

33.7
% 

11.5
% 

5.8
% 

11.6
% 

5.5% 10.8
% 

16.2
% 

25.7
% 

11.9
% 

-
6.3
% 

-5% 20.4
% 

44.4
% 

Women 
Borrowers 

74% 76% 75% 77% 76% 76% 32% 30% 31% 62% 64% 64% 51% 

Voluntary 
Savings/GL
P 

8.8
% 

5.02
% 

6.7
% 

0.04
% 

0.55
% 

1.0
% 

23.3
% 

28.6
% 

31.2
% 

8.8
% 

8.6
% 

3.1
% 

37% 

ALS in Birr 864 992 1055 1135 1201 1315 1780 2070 2135 3550 3995 3995 2670 
 
Source: Computed from Operating Manuals & Audited Financial Reports of Sample MFIs (2010 –2013).  
 
        Despite the increasing trend it showed, voluntary saving as a 
percentage of GLP for sample MFIs and at the industry level was 
very low. Industry-wise, it accounts only 37.0 percent of GLP 
and 26.5% of total assets in 2012 (AEMFI, 2013).Voluntary 
savings enable microfinance clients to build for the future and 
better prepare for unexpected contingencies. Voluntary savings 
are by far the most common source of funding for 
microenterprise startup and expansion. Similarly, voluntary 
savings provide a relatively stable source of funds that could 
enable an MFI to achieve financial self-sufficiency (AEMFI, 
2012). The average loan size for an individual borrower reported 
by sample MFIs range from Birr 864 to Birr 3,995. The average 
loan size for the Ethiopian Microfinance sector was also Birr 
2,670 (around 127USD) in 2012, suggesting MFIs in Ethiopia 

are poverty oriented which was on the assumption that small loan 
does not appeal the wealthy clients. However, the average loan 
size reported by all sample MFIs and the industry average has 
shown increasing trend. 

1.5 Financial Performance of MFIs 
        From efficiency and productivity perspective, OMO has 
reported operating expense ratios of 2percent, 4.2 percent and 
5.12 percent in 2011, 2012 and 2013 fiscal periods respectively 
(most efficient). Inversely, AVFS, METEMAMEN, and 
WISDOM have posted the highest operating expense ratio (less 
efficient) as measured by operating expense over average loan 
portfolio. AVFS registered operating expense ratio of 12 percent, 
20.3 percent and 26.78 percent during 2011, 2012 and 2013 
budget years respectively. Whereas, METEMAMEN reported the 
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next higher operating expense ratio of 17 percent, 18.21 percent 
and 18.93 percent in 2011, 2012, and 2013, respectively. 
WISDOM on its part has posted operating expense ratio of 18 
percent, 14.4 percent and 16.75 percent in 2011, 2012, and 2013 
fiscal periods respectively. The average for Ethiopian 
microfinance sector reported operating expense ratio of 12.9 
percent during 2012. For AVFS and METEMAMEN, operating 
expense ratio shows increasing trend, hence, requires the 
attention of management. Because as operating expense ratio 
increases ROA and FSS will decline. However, compared to the 
African average, which was 24.27 percent in 2012, Ethiopian 
Microfinance institutions were more efficient.  
        In terms of productivity of loan officers OMO microfinance 
is leading the pack by reporting the highest ratio of 488, 743 and 
1380 borrowers per loan officers during 2011, 2012 and 2013 
fiscal periods respectively. METEMAMEN on its part registered 
the second productive use of its loan officers by reporting 544, 
587 and 591 borrowers per loan officer ratio in 2011, 2012 and 
2013 fiscal years respectively. Whereas AVFS has registered 
borrowers per loan officer ratio of 323, 478 and 511 in 2011, 
2012 and 2013 fiscal periods respectively. The industry average 
for Ethiopian Microfinance, in this regard was 547 during 2012. 
Hence, in terms of productive use of loan officers, Ethiopian 
microfinance institutions in general, and sample institutions in 
particular, were doing well specially compared to their African 
counterparts, which registered a ratio of only 255 borrowers per 
loan officer in the same year (AEMFI, 2013). 
        Another important factor that has impact on the financial 
soundness of MFIs is the status of portfolio quality. And the most 
widely used measure of portfolio quality in the microfinance 
sector is portfolio at risk (PAR), which measures the portion of 
the loan portfolio at risk. Any PAR > 30 days exceeding 10 
percent is not considered good. In line with this, WISDOM and 
AVFS reported lower rates. Thus, using this parameter the study 
found that the low PAR > 30 days rate disclosed by WISDOM 
(2.11%) could contribute positively to achieve financial self-
sufficiency. Nevertheless, the 15.16 percent and 12.83 percent 
PAR > 30 days ratios posted by OMO and METEMAMEN 
respectively were above the standard and will endanger the 
future revenues of the institutions since unlike commercial bank 
loans, loans of MFIs are not supported by collateral. 
Microfinance institutions in Ethiopia reported average PAR > 30 
days ratio of 7.59 percent during 2012. Compared to the African 

average, which posted PAR > 30 days ratio of 6.63 percent 
during the same period, Ethiopian MFIs performed a little lower. 
In general, the higher PAR > 30 days ratio posted by OMO and 
METEMAMEN and the growth trend of the ratio in all sample 
MFIs may imperil their level of financial soundness. 
        It is revealed that equity capital remains the major funding 
source almost for 3 of the 4 sample MFIs as evidenced by the 
higher capital asset ratio. In this regard, METEMAMEN has 
reported capital asset ratio of 80 percent and 78.65 percent in 
2012 and 2013 budget years respectively. Similarly, AVFS had 
registered a capital asset ratio of 56.55 percent and 56.1 percent 
during 2012 and 2013, respectively. On the other hand, 
WISDOM has posted capital asset ratio of 44 percent, 47 percent, 
and 48 percent, respectively during the study periods. Inversely, 
OMO held the lowest capital asset ratios of 10 percent, 27 
percent and 24 percent, respectively during 2011, 2012 and 2013 
fiscal periods. With regard to this, the CGAP stated that MFIs 
should be subject to even higher capital to asset ratio than 
conventional banks as a means to safeguard their portfolios and 
advises institutions to maintain ratios approaching 20 percent 
with the potential to lowering it to 12 – 15 percent, based on 
performance over time (CGAP, n/d cited in AEMFI, 2013). The 
limited access to commercial source of funds, and largely due to 
the heavy reliance on donors’ funds, the sector has exhibited an 
average capital to asset ratio of 43 percent (AEMFI, 2013).  
        Except OMO, which registered an OSS of 103 percent, 116 
percent and 119 percent in 2011, 2012 and 2013 respectively, the 
rest of the MFIs included in this study didn’t achieve operational 
self-sufficiency (OSS). For example, WISDOM, with an OSS 
ratio of only 71 percent, 86 percent and 87 percent during 2011, 
2012 and 2013 respectively has not passed the break-even point. 
Though it has shown tremendous improvement, METEMAMEN 
registered an OSS ratio of only 62 percent, 85 percent and 89 
percent in 2011, 2012 and 2013 respectively. Similarly, AVFS 
reported an OSS ratio of 78 percent, 59 percent and 63 percent 
during 2011, 2012 and 2013respectively. The average OSS 
registered by Ethiopian MFIs was 119 percent in 2012, which 
was a bit higher than the average attained by African MFIs which 
exhibit OSS ratio of 108 percent during the same year. This 
shows that Ethiopian microfinance sector performed a little better 
than their African counterparts. 
 

Table 4.2Some of the Financial Performance Measures of Sample MFIs 
Performanc
e 
Indicators 

AVFS METEMAMEN OMO WISDOM Eth. 
Av. 

2011 2012 2013 2011 2012 2013 2011 2012 2013 2011 2012 2013  
AROA -2.0% -1.8% -1.6% -2% 0.5% 1% 0.1% 1.4% 2.2% -1% -

2.6
% 

-1.9% 2.7% 

AROE -3% -3.2% -3.0% -2% 0.7% 2.6% 1% 5.9% 5.2% -3% -
5.3
% 

-4.5% 6.3% 

OSS 81% 82% 87% 62% 85% 89% 103% 116% 119% 71% 86% 87% 119% 
FSS 78% 59% 63% 43% 45% 51% 95% 78% 95% 66% 67% 71% 86.3

% 
PAR>30 4% 7.4% 6.5% 12% 12.8

% 
10.9
% 

7% 15.1
% 

10.7
% 

9% 2.1
% 

4.4% 7.59
% 

Source: Computed from Audited Financial Reports of Sample Institutions (2010 –2013).  
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        On the other hand, the analysis for Financial Self- 
sufficiency, taking into account adjustments for subsidies and 
inflation, revealed that the entire sample MFIs did not achieve 
financial self-sufficiency yet. From among sample MFIs, 
METEMAMEN registered the lowest FSS ratio of 43 percent, 45 
percent and 51 percent during 2011, 2012 and 2013 respectively. 
Average FSS attained by Ethiopian MFIs was 94.6percent, 83.0 
percent and 86.3 percent during 2011, 2012 and 2013 
respectively. It means that on average, Ethiopian MFIs could 
cover only 86.3 percent of their obligations in 2013. Compared to 
the FSS achieved by African microfinance sector, which was 96 
percent in 2012, the performance of Ethiopian MFIs was very 
low. Not only is the low level of FSS ratio posted by the 
Ethiopian microfinance sector, but also the decreasing trend it 
has displayed over time cause for concern. Similarly, the 
profitability ratios for two of the sample firms measured by 
AROA and AROE shows negative results. Accordingly, AVFS 
has posted an AROA of -2percent, -1.8 percent and -1.65 percent 
in 2011, 2012 and 2013 fiscal periods respectively. During the 
same periods, it has reported AROE of -3 percent,-3.2 percent 
and -3.0 percent respectively. Similarly, WISDOM displayed 
AROA of -1 percent, -2.6 percent and -1.9 percent during 2011, 
2012 and 2013 respectively. METEMAMEN has registered -2 

percent, 0.5 percent and 1.0 percent AROA; and -2 percent, 0.7 
percent and2.61 percent AROE during 2011, 2012 and 2013 
respectively. Inversely, OMO posted an AROA of 0.1 percent, 
1.4 percent and 2.2 percent; and AROE of 1.0 percent, 5.9 
percent and 5.2 percent during 2011, 2012 and 2013 respectively. 
The average AROA posted by Ethiopian microfinance sector 
were 0.2 percent, 1.4 percent and 2.7 percent during 2011, 2012 
and 2013 respectively. Whereas, the average AROE posted by 
Ethiopian microfinance sector during the same period were 3.4 
percent, 5.1 percent and 6.3 percent respectively. Compared to 
the average AROA registered by African microfinance sector, 
which posted AROA of -1.53 percent and AROE of -1.13 percent 
in 2012, Ethiopian MFIs achieved better performance. 
        Finally, Pearson Correlation test result indicated that there is 
no trade-off between breadth of outreach (as measured by NAB) 
and profitability (AROA) (See Correlation results on table 4.1 
below). Nevertheless, when we look at the correlation between 
depth of outreach (as measured by ALS) and profit performance 
(AROA), it was found that there is positive correlation between 
them; which implies that microfinance institutions with small 
loan size(which is taken as a proxy for clients’ poverty level) 
tend to have low profit figure (or otherwise incur a loss) and vice 
versa. 

 
Table 4.3 Correlation Result among Number of Active Borrowers (NAB), Profit Performance (PP) and 
Average Loan Size (ALS) 
 Average loan 

size 
Number of 
Active 
borrowers 

Profit 
Performance 

Average loan size Pearson Correlation 1 .961** .607 
Sig. (2-tailed)  .000 .063 
N 10 10 10 

Number of Active borrowers Pearson Correlation .961** 1 .747* 
Sig. (2-tailed) .000  .013 
N 10 10 10 

Profit Performance Pearson Correlation .607 .747* 1 
Sig. (2-tailed) .063 .013  
N 10 10 10 

**. Correlation is significant at the 0.01 level (2-tailed). 
*. Correlation is significant at the 0.05 level (2-tailed). 
 

*Correlation is significant at the 0.05 level (2-tailed) (p<0.05). 
 

1.6 Role of Microfinance in Alleviating Clients’ Poverty 
4.4.1  Survey Samples Demographic Characteristics 
        Regarding the demographic profile of respondents, the 
numbers across the three survey sample groups (established 
clients, one year clients, and incoming clients) seemed to be 
similar. Statistical tests were performed to determine whether the 
responses were significantly different or not. Hence, for those 
questions reporting percentages, a Chi-square statistical test was 
used to determine whether significant differences were evident 
between the sample groups. For questions reporting numerical or 
counting variables (such as age or income amount) the Means 
test was used to perform Analysis of Variance (ANOVA) 
statistical test. 
        Accordingly, clients across the three survey groups were 
quite similar. Women represent 63.25 percent, 58.75 percent, and 

61.5 percent of the respondents of two-year and above, one-year, 
and incoming clients respectively. Similarly, the majority of the 
respondents were married; and their mean age was 39.55 years 
with no significant difference among the three sample groups. On 
average, the respondents included in this survey had completed 8 
years of school and only 11.67 per cent of them never attended 
school at all. Hence, no significant differences among the three 
client groups were observed in any of the individual level 
demographic indicators. 
        Likewise, the respondents’ household information was 
summarized with Mean numbers. Once again, statistical tests 
determined that no significant differences were found among the 
three client groups in any of the household-levels information. 
Since no significant differences were observed in the key 
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demographic characteristics, the three sample groups have been 
assumed to be comparable. 
 

Table 4.4 Clients Individual & Household Level 
Demographic Information 

 
Key Demographic 
Information 

Two-
year & 
Above 
(N=400) 

One-year 
Clients 
(N=400) 

Incoming 
Clients 
(N=400) 

Percent of Women 
Clients 

63.25 58.75 61.5 

Percent Married 59.5 63.5 64.0 
Percent Never 
Attended School 

13.25 11.0 9.75    

Mean Age of Clients 
(in years) 

41.5 38.25 38.9 

Mean years in School 7.3 8.4 8.65 
Mean number of 
members in the 
household 

4.42 4.11 3.91 

Mean number of 
household members 
with regular income 

1.89 2.21 1.91 

Source: SPSS Output from Survey Data, 2014 
 
4.4.2 Impact on Savings and Enterprise Profits 
        In terms of savings, the three client groups were compared. 
Consequently, 361 (90.25 percent) of established clients, 318 
(79.5 percent) of one-year clients, and 287 (71.75 percent) of 
incoming clients reported that they have savings with the 
respective MFls. Statistical Chi-square test was done and shown 
that established clients were significantly more likely to have 
savings than were both one-year & incoming clients (p<0.05). 
About how they used the savings, the majority of clients in the 
three sampling groups confirmed that they used their savings in 
the MFls primarily for business purposes (such as for 
undertaking new enterprises, for expansion of existing business, 
for acquisition of inputs, etc.). Also, 69(19.1 percent) of 
established, 31(9.75 percent) of one-year, and 26(9.25 percent) of 
incoming clients indicated that they used the savings for house 

improvement. Chi square test result revealed that established 
clients were more likely to have spent their savings for 
improvement of housing (p<0.05). On the other hand, 21 (5.82 
percent) of established, 37 (11.64 percent) of one-year, and 34 
(12.1 percent) of incoming clients confirmed that they used the 
savings to cover school fees for their children & themselves. 
Whereas, 18 (5.0 percent) of established, 28 (8.8 percent) of one-
year, and 15 (5.33percent) of incoming clients indicated that they 
used the savings to settle debts (repay loan). 9 (2.49 percent) of 
established, 13 (4.1 percent) of one-year, and 35 (12.46 percent) 
of incoming clients didn’t use their savings. 
        With respect to enterprise profit, 78.5 percent of established, 
69.3 percent of one-year and 42.0 percent of incoming clients 
posted enterprise profit in the last twelve months. Chi-square test 
comparing the percentage of current (both one-year, and 
established) clients and incoming clients were performed and 
found to be significant at 5 percent (p<0.05). 
 
4.4.3 Impact on Enterprise Assets 
        It is clear that an increase in assets may be considered as 
proxy indicator for previous business profits that were invested 
in these items. As can be seen in table 4.2below, the results 
revealed that two-year and above(established)clients were 
significantly more likely to have acquired small tools and 
accessories than were both one-year &incoming clients in the last 
twelve months (p<0.05).Chi-square statistical tests was 
undertaken and confirmed that established clients were 
significantly more likely to have acquired major tools, such as 
machineries, equipment and furniture; and made minor 
investments in their production and/or market sites than were 
both one-year and incoming clients in the last twelve months.  
However, when the responses of one-year clients were pooled 
with the two-year and above clients, no significant difference 
was found in minor investments in marketing and/or production 
sites, and major tools like machineries, equipment and furniture 
between current and incoming clients. Therefore, the hypothesis 
that participation in the Microfinance program over a period of 
years increases enterprise assets is accepted (see table below). 
 

 
Table 4.2 Impact on Enterprise Assets 

 
During the last 12 months, did 
you purchase or invest in any of 
the following assets for your 
enterprise? 

Percent 
Two-Year 
and Above 
Client (N = 
400) 

Percent 
One-Year 
Client        
(N = 400) 

Percent 
Incoming 
Clients  
(N = 400) 

P – Value Percent 
Urban 
Clients 
(N=600) 

Percent 
Rural 
Clients 
(N=600) 

Purchased small tools or 
accessories (such as cooking 
utensils, hoes, plows, baskets, 
buckets, barrels, etc.).  

65.5 52.25 47.0 0.014* 45.5 39.83 

Purchased major tools, such as 
machineries, equipment 

31.3 24.5 18.5 0.031* 13.5 11.0 

Made a minor investment in their 
marketing or production site (by 
purchasing a chair, table, shed, 

51.5 42.25 39.0 0.027* 33.5 35.67 
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etc.).  
*Significant difference between established clients versus both one-year &incoming clients (p<0.05). 
Source: SPSS Output from Survey Data, 2014 
 
4.4.4Impact on Economic Security 
        To study the impact of Microfinance on income and 
expenditure, before and after the program, a paired t-test for 
difference of mean has been used to test the significance. The test 
statistic is given by: 
 

 
Where;  ∑d = sum of the differences 
   (∑d2) = the sum of the squared 
difference 
(∑d)2= the sum of the differences squared 
 

        The income & expenditure values before joining the 
program have been converted to current prices using CPI based 
on the CSA’s report taking Year 2000 as the base year (2000 = 
100).  
As shown in table 4.3 below, a paired t-test result revealed that 
Microfinance clients had significantly higher mean annual 
income, mean annual expenditure on food, health and education 
after joining the microfinance program than were before joining 
the program as evidenced by a paired t-test statistics (p<0.05). 
Thus, the hypothesis that there is no significant difference in the 
clients’ mean annual income, mean annual expenditure on food, 
education and health before and after joining the Microfinance 
credit program was rejected. 
 

Table 4.3Mean Difference in Clients Annual Income, Annual Expenditure on Food, Education, and Health Before and After Joining 
the Microfinance Program 

 
Attribute 
 
N = 800 
DF = 799 

Mean 
Value (in 
Birr) 

Mean 
Difference 

Paired t 
Statistics 
for 
equality of 
means 

P – 
Value 

Decision 
(result) 

Mean Annual income after joining the 
microfinance credit program 

21728.35  
6424.41 
(41.9%) 

 
18.193 

 
0.000* 

 
Reject null 
hypothesis 
 

Mean Annual income before joining the 
microfinance credit program 

15303.94 

Mean Annual expenditure on food after 
joining the credit program 

12736.50  
2895.4 
(29.4%) 

 
13.221 

 
0.000* 

 
Reject null 
hypothesis Mean Annual expenditure on food before 

joining the credit program 
9841.10 

Mean Annual expenditure on education after 
joining the credit program 

2935.41  
948.925 
(50.3%) 

 
19.403 

 
0.000* 

 
Reject null 
hypothesis Mean Annual expenditure on education 

before joining the credit program 
1886.34 

Mean Annual expenditure on health after 
joining the credit program 

1729.29  
495.56 
(40.2%) 

 
14.101 

 
0.000* 

 
Reject null 
hypothesis Mean Annual expenditure on health before 

joining the credit program 
1233.73 

*Significant at 1% level.    Source: SPSS Output from Survey Data, 2014 
 

V. CONCLUSIONS  
        The objective of this study was all about the two sides of 
Microfinance. The first aspect treats about sustainability of the 
MFIs and their outreach performance whereas the second aspect 
deals about the other side of the microfinance program, i.e., the 
impact that the program has on the socioeconomic activities of 
the beneficiaries. It is stated earlier in this study that MFIs are 
expected to achieve the twin goals of reaching the vast majority 
of the economically active poor (outreach) and becoming 
financially sustainable (profitable). As a precondition for 

achieving these goals, MFIs have to build institutional capacity. 
Institutional capacity requires that adequate governance, 
management, staff and organizational structures are in place to 
reach large number of clients sustainably. 
        In all MFIs the highest governing body is the General 
Assembly of shareholders and the General Assembly would elect 
the board of directors (BoD) and the chairperson of the board 
would be elected from the representatives of the highest 
shareholding organization. Although the board of directors 
fulfills the requirements of NBE, they have little or no 
experience about microfinance. This has limited the board 
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members’ ability to analyze critically management’s plan as well 
as their capacity to provide proper guidance.   
        The MFIs included in this study used more or less similar 
organizational structure, which are both extensive and 
decentralized. With this form of structure the firms were able to 
deliver financial services in locations close to their clients. This 
form of structure has the merit of reducing transaction costs for 
both the firms as well as the clients; and enables the firms to 
establish permanent relationship and mutual trust with their 
respective clients. However, the majority of sample MFIs have 
entirely used manual information processing in their operations. 
The system did not produce the portfolio quality, which is an 
important aspect for the analysis of the portfolio. Therefore, 
manual information system coupled with poor accounting and 
record keeping knowledge of branch and sub-branch staffs makes 
difficult to process and provide accurate and timely information 
to decision makers.  
        With outreach dimension, all MFIs included in this study 
were doing well in terms of growth in number of active clients 
served and growth in GLP throughout the study periods. The 
growth in GLP and NAB served was ascribed to the ability of 
MFIs to obtain funds for on-lending purpose. Despite the 
remarkable achievement in terms of growth in number of active 
borrowers, the total number of clients served by the sector in 
Ethiopia is still very small. As per the report of AEMFI (2008), 
only 20 per cent of the country’s eligible microfinance clients 
have access to financial intermediation. The average loan size is 
considered as a proxy measure of depth of outreach. Compared 
to the African region average, which was Birr 5028 during 2010, 
the ALS in Ethiopia is very low. The low ALS suggests that 
MFIs in Ethiopia is poverty focused which is on the assumption 
that small loan does not attract better-off clients.  
        The volume of savings mobilized by sample MFIs and the 
sector, in general, was very low. Despite the increasing trend it 
showed recently, it still represented 37 percent of the sector’s 
GLP (AEMFI, 2013). The major reason for the low level of 
savings may be attributed to the very little incentive attached to 
the mobilization of savings. Many MFIs consider mobilization of 
savings as costly and re-lending the deposits even would lead to 
greater losses. Moreover, many MFIs in Ethiopia have access to 
donated equity from development partners and highly 
concessional borrowings that they obtained from development 
finance institutions. Thus, this led them to give little attention to 
mobilization of client savings. In addition, since the interest rates 
on deposits is very low (which in Ethiopian case is 5 per cent) 
against the sky-high inflation in the country which results in real 
rates on deposits fell to zero or even below, savers had little 
incentive to build up accounts and ultimately, little savings was 
generated, and money stayed under mattresses or was moved into 
nonfinancial assets. Except OMO the three sample MFIs didn’t 
achieved level of OSS, and all of them were not attaining FSS 
yet. With negative AROA and AROE ratios, MFIs in Ethiopia 
are still not profitable. 
        A simple correlation test result between outreach (as 
measured by NAB) and financial performance (as measured by 
AROA) revealed that there is no trade-off between the twin goals 
of an MFI. However, when comparison is made between ALS (a 
measure of client’s poverty level) as a proxy for outreach and 
AROA, the correlation is weak. Meaning that small loan size will 

result in lower profit or loss and vice versa; and it follows that in 
order to be profitable MFIs should increase the loan size. 
Increasing the loan size will attract the better-off clients and, 
therefore, ultimately results in a mission drift. However, MFIs in 
Ethiopia should not have to concentrate on large loan size at the 
expense of their social mission. Instead, institutions are advised 
to adapt other strategies like charging relatively high interest rate, 
making productive use of loan officers, keeping operating costs 
to minimum level, encouraging voluntary savings and 
diversification of income sources. 
        Regarding impact on poverty, in addition to boosting 
household income and enterprise profit, microfinance loans help 
current urban and rural clients in financing household welfare 
(like food, health and education, clothing, and the likes). Loans 
also help poor families smooth out income fluctuations and 
maintain consumption levels even during the hungry seasons. 
Moreover, as a result of participation in the microfinance 
program clients have made numerous changes and acquired 
enterprise assets. Therefore, one can conclude that with the help 
of the financial services they obtained from the MFIs, a 
significant number of clients have been able to increase their 
income and buffered themselves from the difficulties of 
vulnerability. 
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living on less than $1/day). (2) Enroll all children in primary school by 2015. (3) Make progress towards gender equality and empowering women 
by eliminating gender disparities in primary and secondary education by 2005. (4) Reduce infant and child mortality rates by two-thirds 
between 1990 and 2015. (5) Reduce maternal mortality ratios by three-quarters between 1990 and 2015. (6) Provide access for all who 
need reproductive health services by 2015. (7) Implement national strategies for sustainable development by 2005 so as to reverse the loss 
of environmental resources by 2015. 
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iiiThe Consultative Group to Assist the Poor (CGAP) is a consortium of 33 public and private development agencies working together to expand 
access to financial services for the poor in developing countries. CGAP was created in 1995 by these aid agencies and industry leaders to help 
create permanent financial services for the poor on a large scale (often referred to as microfinance). 
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Abstract- The main purpose of the study was to assess the sexual 

and reproductive health needs of young people in Jimma College 

of Teachers’ Education. The study employed qualitative case 

study method.  Young people, teachers, health and counseling 

professionals in the college were the main sources of data. 

Stratified and purposive samplings were used. Focus group 

discussion and in depth interview were the main tools of data 

collection. The data were analyzed thematically using verbatim 

quotes. The study indicated that many participants had lack of 

awareness about health needs during different developmental 

stages. Besides, they had inadequate information about sexuality 

and relationships behaviors before they taste it practically in their 

life. There had been also a lack of openness in communication 

among sexual partners about the knowledge of and attitudes to 

contraceptives and sexually transmitted infection. Further, the 

sexual and reproductive health services in the college were 

inadequate. Thus, pregnancy among unmarried females, 

increasing incidence of abortion and sexually transmitted disease 

s were common among young people in the college.  In 

conclusion, many young people in the college had been 

vulnerable because of the lack of knowledge, skills and 

attitudinal challenges to avoid SRH risky behaviors, mainly 

females. The prevalence of sexual activity at an early age, 

coupled with multi sexual partners and attitudinal challenges 

towards the use of contraceptives and condom had exposed many 

females to the risks of sexually transmitted infections and 

HIV/AIDS, unwanted pregnancy, unsafe and repeated abortion. 

Attempts made to minimize the risks of sexual and reproductive 

health in the college hardly exist.  Therefore, urgent measures are 

required to save the lives of most precious but vulnerable young 

people life in the college. Among the major implications of the 

study; inclusion of SRH education in to school curriculum, 

awareness rising through sexual and reproductive health clubs, 

peer-education, drama, competitions, etc., along with young 

people focused workshops, discussions, meetings, and seminars 

with all concerned stake-holders, strengthening the partnership 

among educational institutions, governmental and non-

governmental youth-serving organizations and further detailed 

researches in the area of SRH needs of young people were 

suggested as helpful. 

 

Index Terms- HIV/AIDS, reproductive health, sexuality, 

sexually transmitted disease/infection, unwanted pregnancy, 

unsafe abortion, young people 

 

I. INTRODUCTION 

ealth is one of universal human rights. This right includes 

sexual and reproductive health. To guarantees sexual and 

reproductive health right, people must be treated according to 

their needs. The sexual and reproductive health services enhance 

public health and improve quality of life. They can reduce the 

risk of disability, disease or death from sexually transmitted 

infections (STIs), harmful traditional practices and HIV/AIDS. 

As a result, sexual and reproductive health among young people 

have become increasingly important and aroused international 

concerns (WHO, 2010). 

        In recent years, numerous surveys have shown that young 

people in developing countries, especially in Sub-Saharan Africa 

have low levels of sexual knowledge affecting their attitudes 

towards sex and sexual behaviors.  Ethiopia is a country in Sub-

Saharan Africa that comprises many young people whose 

reproductive health needs is poorly understood and ill served 

(Sridevi, 2011). In addition, the available researches in the areas 

have shown that an increase in premarital sex, unwanted 

pregnancy and unsafe abortion among college students (Hong, 

2011).  

        Likewise in Oromia, many young people from different 

zones of the region join Jimma College of Teachers Education.   

The sexual and reproductive health needs of these young people 

have not been yet assessed. Therefore, the assessment of the 

sexual and reproductive health needs of these young people is 

very vital for many reasons. It provides information on young 

people sexual and reproductive health knowledge, attitudes and 

behaviors and the services available to them. Besides, such needs 

assessment provides a baseline from which to start interventions, 

and helps to determine where to focus advocacy efforts of people 

in the target area. This study was thus; designed to assess the 

sexual and reproductive health needs of young people in Jimma 

College of Teacher Education. To this end, the study would 

answer the following basic research questions. 

1. How far young people in the college have adequate 

awareness about health needs during different 

developmental stages? 

2. What experiences do young people in the college have 

about sexuality and relationships   

behaviors? 

3. What knowledge of and attitudes to sexually transmitted 

infections do young people in the college have? 

4. Who are the major social influences on sexual and 

reproductive health behavior of young people in the 

college? 

5. What views do young people have about the sexual and 

reproductive health services in the college?  

 

H 
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II. OBJECTIVE OF THE STUDY 

        The general objective the study was to assess the SRH needs 

of young people in Jimma College of Teacher Education so as 

the results would help to address the SRH challenges of young 

people. The specific objectives of the study include the 

following. 

 To assess the awareness of young people about health 

needs during various developmental stages. 

 To examine the experience of sexuality and 

relationships behaviors of young people in the college. 

 To describe the knowledge of and attitudes to sexually 

transmitted infections that young people have in the 

college. 

 To identify the major social influences on sexual and 

reproductive health behavior of young people in the 

college. 

 To indicate the views that young people have about the 

sexual and reproductive health services in the college. 

 To suggest ways or means by which the challenges of 

young people SRH needs would be addressed in a 

comfortable and effective manner. 

 

III. SIGNIFICANCES OF THE STUDY 

        The findings of the study would be significant in the 

following ways.  

 It would assist to provide correct information about 

existing SRH knowledge, attitudes and behaviors of 

young people. 

 It would help to identify key issues that urgently need to 

be addressed in SRH of young people.  

 It would assist to design effective strategies to increase 

access and use of SRH services. 

 It would help to indicate better ways of disseminating 

SRH information to young people. 

 It would assist to create supportive environment for 

dealing with SRH needs of young people. 

 It would help to design better ways and means of 

addressing the SRH problems of young people. 

 

Research Methods and Materials 

        In order to obtain a clear picture of sexual and reproductive 

health needs of young people in Jimma College of Teachers’ 

Education qualitative case study method was used.  

 

Data Sources 

        The main data sources for the study consisted of young 

people, teachers, and counseling and health service providers of 

the college. Accordingly, the data were collected from forty-eight 

young people, counseling and  health service professionals of the 

college. 

 

Sampling Techniques 
        In order to obtain sample respondents stratified and 

purposive samplings were used. Multistage stratified sampling 

was used to select samples from the college trainees. The strata 

include trainees’ sex, age, field of specialization (stream) and 

year of attendance. Accordingly, based on their age three strata 

were formed. These were from age group 14-17, 18-20 and 21-

24. Besides, trainees were categorized in to their streams such as 

languages, social and natural sciences. Further, trainees’ year of 

attendance was taken into consideration (first, second and third 

year students). Purposive sampling was also used to select 

teachers, one guidance and one health services professionals. 

Teachers were selected from the view points of courses they 

offer in the college. Accordingly, two female teachers from 

natural science and four from education streams were involved in 

the discussions. Guidance and health services professionals were 

selected from the position they hold in the area so that they could 

provide valid and pertinent data to the study. 

 

Table: Characteristics of sample students 

 

 Strata by Age Strata by Year Strata by Stream Strata by Sex 

Classification No. Classification No. Classification No. Male Female 

14_17 16 1
st
 16 Language  7 24 24 

18_20 16 2
nd

 16 Social sciences 7 - - 

21_24 16 3
rd

 16 Natural Sciences 34 - - 

Total 48 Total 48 Total 48 Total=48 

 

IV. DATA COLLECTION INSTRUMENTS 

        Interview and focus group discussions were the main tools 

of data collection. The instruments were originally prepared in 

English and translated into regional languages known as Afan 

Oromo. This had been done in order to obtain adequate 

information from all participants that would help to achieve the 

objectives of the study. An in-depth interview was conducted 

using interview guides. The interviews were conducted with one 

counseling and one health professionals. Focus group discussions 

were conducted among students and teachers using FGDs guides 

separately. In order to conduct the discussions among students’ 

three main strata were formed (male, female and male and 

female mixed groups). Then six groups, two for each stratum 

were formed. F were conducted in six different groups each 

consisted of eight members. Besides, FGD was made among 

teachers.  

 

Data Analysis Techniques 

        In this study, qualitative data analysis technique was used. 

The data collected through focus group discussions and in-depth 

interviews were coded and divided into categories, analyzed 

thematically using verbatim quotes.  Based on analyzed data, 

summary of major findings and implications for future actions 

were made. 
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V. RESULTS AND DISCUSSION 

        1. Young People Awareness about Health Needs during 

Different Developmental Stages 

        In order to assess the participants’ awareness about SRH 

needs during different developmental stages they were made to 

discuss on the most important health changes that take place 

during different developmental stages mainly during puberty. In 

so doing, the participants were asked about wet dream, 

masturbation, and menarche so as to share their experience. 

        First and foremost, participants were made to comment on 

the importance of health in human life. Accordingly, many 

participants raised their hands to explain the importance of health 

in every group. One of the participants from male groups FGDs 

said “Health is the basic necessity of human life and very 

essential to human existence.” Other participant boy from mixed 

sex group said “Health is primary and the rest what we aspire in 

our life are all secondary.” 

        Another participant from female group FGDs said “Health 

is the most precious wealth of human beings. A person who has 

health is rich, happy and successful in his or her life.” 

        In this connection, participants were also asked about the 

need of sexual and reproductive health. 

        All the participants in every group accepted sexual and 

reproductive health as one of the necessities of human life. These 

indicated that participants seem to be well aware of the 

importance of health, including SRHs. On the basis of the above 

argument participants were made to discuss on young people 

awareness about health needs during different developmental 

stages as follows. When asked about changes do they observe on 

both male and female in puberty, boys have mentioned the 

development of growth of hair on face, chest and armpit.  They 

didn’t mention any changes related to sex organs such as the 

growth and erection of penis, wet dreams and masturbation. 

Then, they were asked about wet dream and masturbation.  

        In male groups FGDs participants reacted immediately. 

Then, one of the participants from male group FGDs expressed 

his experiences of masturbation as follows. 

       

When I feel sex, I used to masturbate. I use a soap to 

rub on my penis several times until the sperm 

released. Then, I would feel sexual satisfaction. After 

a moment,   I comment myself for I did wrong. I had 

such practice from the age of fourteen. 

        In female and mixed sex groups FGDs the room gets little 

silence. However, one participant boy from mixed sex group 

FGDs shared us his experience of wet dreams. He said: 

      

In my neighbor there was one beautiful girl with very 

long hair. We were age mate and had been studying 

together.  I loved her. But I had no words to tell her 

about. She didn’t say any word about love. When I met 

her during the day I experience night emission. Finally, 

up on completion of grade 10 I came here this year. 

Whenever she comes to my mind, I still feel sexual 

intercourse in dream and experience wet dream. I 

personally feel shame to share this problem to my 

friend with whom I am living. 

 

        The rest male participants accepted as true experience 

except three boys. Then, these three boys were asked to justify 

their reason(s). They gave similar answer. One from male and 

one from mixed sex groups FGDs said “According to our 

religion it is forbidden to perform both masturbation and wet 

dream in pre-marital stage.” 

 

        When girls had heard about boys’ masturbation and wet 

dreams in mixed sex groups FGDs they were surprised and 

laughed. In this regard, one female participant said “I feel 

pleasure for hearing that boys experience wet dream and 

masturbation. This is because some boys consider menstruation 

as what females’ do experience being inferior to boys.” 

        Regarding the changes that take place in females, girls had 

mentioned enlarged breasts, growth of pubic hair and hip 

enlargement. They didn’t mention menarche. When asked, 

information they had about menarche prior to their first 

experiences, many participant girls responded that they had no. 

Very few girls had heard about menstruation earlier. To these 

girls, senior girl friends were the main informers. Only three girls 

had information about menstruation from their mothers. When 

asked, what they felt during the onset of menarche, one of the 

participants from female group FGDs said: 

When I experienced menarche for the first time I thought 

that one of my internal  

 organs was damaged.   I told to my mother as something 

was wrong to me. She told me the truth. What to do and 

what not to do. Thus, I felt negative to being female. For 

the first two years, I never feel well during my monthly 

cycle (menstruation). 

 

     Another participant girl from female group FGDs again said: 

I cried when I experienced the first menstruation. My 

elder sister had heard it and asked me what happened. I 

had shown her and she asked me not to cry. She 

explained it to me for this was not a problem. Rather, it 

is natural and a part of female’s regular health. 

        Further, another participant from mixed sex group FGDs 

said “When I experienced the first menstruation, I used to wash 

several times within a day going toilet room. I had the perception 

that menstruation occurs after marriage and it belongs to women 

only. ” 

        Moreover, another participant from mixed sex group FGDs 

said “To speak the truth most girls have been disturbed with 

their monthly period (menstruation). I usually experience such 

feeling.” 

        Those who had prior information were asked to explain 

what they felt during menarche. One of the participants’ from 

female group FGDs expressed her idea as “I felt nothing. I 

accepted as an indicator of the maturity of my reproductive 

organ.” 

        Interestingly, many participants from male group knew 

about menstruation. One of the participants said “In every month 

female faces this physical affair. If the egg of a female fails to 

mix with a sperm, then it dies and comes out as menstruation.” 

        In sum, many participants had insignificant prior knowledge 

about what would happen at different stages of developments, 

mainly during puberty. As a result, they lack readiness and self 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      428 

ISSN 2250-3153   

www.ijsrp.org 

confidence to welcome it. Prior knowledge about what would 

happen to them at different stages of developments could 

enhance their readiness and self confidence to welcome any 

developmental changes. 

 

2. Young People Experiences of Sexuality and Relationships 

Behaviors 

        Another vital issue addressed in the young people SRH 

needs assessment was knowledge of, attitudes to and their 

experience of sexuality and relationship behaviors. In this 

respect, questions related to things to look for and difficulties in 

relationships, friendships, factors in making decision about sex, 

facts of sexuality and infections were raised during focus group 

discussions. 

        Primarily, participants were asked to comment on the 

necessity of relationships in human life. Accordingly, all 

participants viewed relationship is an essential part of life. Then, 

they were asked things they look for in relationships. The 

participants reacted to this question in different ways. For 

instance one of the girls from female FGDs group said: 

    

To me the situation in which I live in is basic in 

relationships. For example, in this college I seek for 

relationship with my classmate either boy or girl 

from academic view   point. I prefer a person with 

whom I study and could help me in group work, 

doing   assignment and even during exam. If I get a 

girl of this kind is so good. If the chance is with a 

boy, I must get ready for every question he may raise 

a positive response including sex. 

 

 Another girl from mixed sex group FGDs said: 

   

To me, economy factor is basic in relationship. Many 

girls including me are highly attracted by what we 

call it fashion. Hence, I look for economic support 

that I get from this boy. Nothing can be obtained from 

poor but handsome boy. It means loading additional 

burden. Making sure of my merit, I will look for 

relationship followed by sex. Sex is a promise to a 

true relationship. 

 

        Here, poverty and the need for money could be a factor in 

relationship. Immediately, another girl raised her hand and said 

“Here the problem is not income rather ignorance. Many girls 

are not well aware of boys make them ready for abuse.” 

 

        Further, one participant from male FGDs said: 

Young people do not live in isolation. Much of what 

we do is determined by what others do. In the college 

we are meeting new friends, whom we do not know 

one another’s personal history. On the basis of shared 

experience in the college we form   relationships to 

work with others. Individuals are soon attracted by 

other individuals mainly with opposite sex. Then, 

friendships begin quickly. For our residence is outside 

campus, we prefer to rent accommodation together to 

share the cost of living. This had been the formula of 

our seniors. The new comers would do what they see 

from their seniors. To me, peer pressure plays greater 

role in relationships for both boys and girls are 

attracted to do what their peers are doing. 

Accordingly, many trainees had been married. There 

were also who departed. 

 

        Teachers were also made to discuss on main health 

problems of young people in the college. Thus one of the 

participant teachers said: 

Young people in the college lack clear awareness 

about SRHs and had misconceptions surrounding the 

use of contraceptives and condoms to prevent 

pregnancy and STIs including HIV/AIDS. Thus, many 

females were absent from classes. When they were 

asked the reason, they tell you health problem and 

bring sick leaf evidence from private health clinics 

with unmentioned health matter. This had also 

contributed to their low academic achievement. 

 

 Another teacher also said: 

 

When trainees had dormitories in the college, health 

problems associated to SRH were minimum. In recent 

years, trainees live outside the campus. This had 

created ideal condition for males and females to rent 

houses together or pass most of their time together. 

This had contributed to many females’ pregnancy and 

abortion. 

 

        Moreover, the participants expressed their view as multi- 

sexual partners had been more common than abstinent in both 

sexes. Many of the participants argued that abstinences were 

unimaginable in the college life. Many females had a minimum 

of one from the nearby University and another one from the 

college boyfriends. Sharing of experiences about sexual past had 

not been common among participants.  

        In general, participants had viewed relationship as an 

essential part of life. There were different factors they look for 

relationships. Some of them look for economy, others academic 

challenges, and still some others peer pressure. Multi- sexual 

partners had been more common than abstinent in both sexes. 

This   increased the risks of SRHs challenges. 

 

3. Knowledge of and attitudes to Sexually Transmitted 

Infections 
        At this stage participants’ were asked about their knowledge 

of and attitudes to sexually transmitted infections. Accordingly, 

participants were asked to name those sexually transmitted 

infections that they know. Besides, they were required to explain 

the symptoms, problems and how common these sexually 

transmitted infections are. Further, participants were asked how 

they know if someone has infection, whether they bother the risk 

of catching an infection or not, what they feel if they have an 

infection like gonorrhea ( not HIV) and how they can protect 

themselves from STIs, HIV/AIDS, and pregnancy. 

        Many of the participants have heard of diseases that can be 

transmitted through sexual intercourse, mainly HIV. The main 

symptom of HIV case they mentioned was getting thin and 

tuberculoses. When asked to mention some of the symptom of 
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STIs female group FGDs were unable to mention. Only, one 

participant boy from mixed group FGDs had mentioned little 

known symptoms of STIs as “a genital itching, blood in urine, 

smelling discharges and burning pain during urination.” 

        When asked about the prevalence of STIs and treatment 

they had the room kept silence in many cases. One of the 

participants from male group FGDs said: 

 STIs were common challenges of many young people 

in the college. However, even if I sought treatment I 

had ashamed of telling the problem to my friends. 

Thus, many patients of STIs keep the secret alone. 

That is why the silence now. 

        The response obtained from the interviewed college nurse 

would go along the above ideas. He said “Of the total young 

people that visited us for treatment about 55% of the come up 

with gonorrhea. But, according to the rules and regulation of the 

college, our clinic could not provide treatment in this regard.” 

 

        One of the participant female from mixed sex group FGDs 

said: 

To tell you frankly, many girls lack specific 

information about STIs. How to make  

 use of existing sexual and reproductive health 

services. Most of us never worried  

 about STDs rather about pregnancy. Thus, two of my 

peers had asked me what my brother mentioned 

before as genital itching, blood in urine, smelling 

discharges and burning pain during urination. I am 

not sure that these were the symptoms of STDs. 

     

        As a whole, most participants had many sexual partners but 

lack real information on the symptoms, problems and treatment 

STIs. This had exposed trainees to the risks of STIs. Besides, 

most females had the fear of being pregnant than STIs. Hence, 

STIs were the most health challenges of young people. 

 

4. Social influences on Sexual Behavior  

        At this point participants were asked about social influences 

on young people sexual behavior. Accordingly, they were asked 

how they use their free time, how they learned about sex, the 

sources of information, discussions about sex or relationships 

and the kind of sexual act they perform.  

        When asked how they use their free time, females had 

mentioned “Beautification (making themselves more attractive), 

preparing coffee ceremony in group, plying with friends, 

sleeping, preparing food, fetching water, watching TV or films, 

in the church/mosques.). 

        Boys have also shared many of the girls’ view. But one of 

the participant boys from mixed sex group FGDs said: “It is in 

this free time that we meet to know one another, discuss about 

friendship and practice different forms of sexual activities. I can 

say this is an ideal time for enjoying the taste of young people 

life.” 

        When participants were asked how they learned about sex 

mainly SRHR and family planning, many participants had 

learned in the primary school by talking to their peers. 

Participants with this view had been ever discussing in the 

primary school manly from grade (5_8) with the same sex about 

sexuality issues- how pregnancy occurs, contraception, and sex. 

        Only one participant from female group FGDs reported that 

having ever talked with her mother about sex. The rest 

participants had never talked with parents about sex or how 

pregnancy occurs and about contraceptives. When asked the 

reason, one of the participants from female group FGDs said” 

We feel shame, fear and guilt to talk to our parents. The parents 

often feel uncomfortable discussing sexual topics with us. This is 

because they consider it as taboos.” 

        Thus, many of the participants had acquired information 

about sex predominantly from their peers, class mates, films and 

sexual partners. Information about SRH among female and male 

or free discussion and communication in personal relationships 

had been rare. 

         One of the participant female from mixed sex group FGDs 

expressed her view as follows. “Girls are generally felt free 

discussing the details of SRH with girls only. Boys, might have 

discussed also some of their personal concerns about SRH with 

males only but not with girls.” 

In this regard, one of the participants from female group FGDs 

said: 

In most cases information about sex and family 

planning had been shared among  girls in the schools 

at different levels (I mean at primary, secondary and 

college).     

Particularly, when there were lesson topics on 

reproduction, it had been a hot  

issue of discussion among peers. It is not just like 

silence kept here now. Thus, to me lesson contents and 

peer groups in the educational institutions were the 

main  

sources of information. 

 

    

Further, another participant female from mixed sex group FGDs 

said: 

    

 Boys have many sources of information. They can go 

out and mix with many people. They can even get 

information about girls. Unlike them, we have only 

friends as a source; sometimes what we get from them 

is distorted or incomplete. It is not often that we can 

talk with mothers and elders about these issues. 

 

        Another participant girl immediately raised her hand to 

elaborate or justify what the former girl called it distorted or 

incomplete information and she said “My boyfriend told me that 

withdrawal of ejaculation during sex was one of the safe methods 

of preventing pregnancy. We tried. But, I found that it never 

works. I knew what had happened to me.” 

        Further, participants were asked if they faced pressure from 

others to act in particular way. Many said never. However, one of 

the participant female from mixed sex group FGDs said: 

When I was in secondary school, girls look down on 

boys who do not have   multiple sex partners. 

Besides, many boys are likely to be motivated by peer 

 pressure to have sex, while girls are fear of losing 

their boyfriends. In many  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      430 

ISSN 2250-3153   

www.ijsrp.org 

cases, it is immoral to suggest using a condom. Many 

boys assume that it is the  responsibility of girls to 

use contraception. Hence, only girls worry about 

pregnancy.  

 

         Again another participant female from mixed group FGDs 

said “In this college married females carryout more frequent 

sexual activity and less able to refuse. Thus, they invite and 

encourage others to do so.”   

        Above all, the changes in the traditional systems of social 

control contribute to an increase in young people practices of 

sex. This can be supported by view of one of the participants 

from female group FGDs. 

As many girls move away from home for 

educational reason, they escape from the 

controlling eye of their parents and the local 

community. This often leads to violating local 

taboos and provide wide opportunity to engage in 

sex as required.  As a result, many girls   had many 

boyfriends as compensation.  

 

        As to the type of sexual act they performed participants had 

mentioned some of the sexual behavior in which they have ever 

engaged. These include kissing, touching breast, sexual 

intercourse, masturbation, wet dream, etc. In this regard, one of 

the participant boys from mixed sex group FGDs suggested the 

following. However; females remained without reaction either as 

false or wrong to his ideas. He said: 

 In recent years, it is being fullness to engage in 

other forms of sex rather than 

sexual intercourse. It could be rare to get a female 

who didn’t engage in sexual intercourse. Hence, 

female themselves expect intercourse with whom 

they preferred to form friendship either for 

temporary or for marriage. 

        Further, participants were asked to explain the presence of 

factors that forced them to have sex by anyone. Most participants 

reported that they hadn’t been worried of the risk of being forced 

to have sex by anyone.  But one participant from female group 

FGDs said “There are situations that enforce girls to have sex. 

These include fear of failure in examination, the need to be 

supported in doing assignments and peer pressure to do what 

others do, etc.” 

        Finally, participants were asked about how they would have 

liked to learn about SRH as young people. Then, the majority 

had preferred to learn SRH in formal learning institutions 

(schools, colleges and universities) integrated into school 

curriculum. This preference toward formal learning 

environments was due to the fact that this is the traditional way 

of learning. Thus, they suggested that SRH need to be taught as 

one of school subjects at different levels. 

        Besides, some girls preferred girls themselves, mothers and 

elder sisters as a source of sexual and reproductive health 

information. Accordingly, one of the participant females   from 

mixed sex group FGDs said:  

 

Girls would like to have girls as their informants. If 

some of the girls can be trained on SRH, then it will 

be easier for us to get correct information from them. 

We won’t have any hesitation to ask them and they are 

easily accessible. 

 

        Again, another participant from female group FGDs said: 

 

I think mothers and elder sisters are the most reliable 

source of information.  They won’t deceive us or give 

us false information. We can easily get the required 

answers to our concern from them. I believe mothers 

and elder sisters can be of great support in this area 

as they have passed through this stage of life 

themselves. 

 

        To the opposite of the above idea, another participant from 

female group FGDs expressed her ideas, by stating as “Parents 

do not talk to their children about these issues because of 

traditional belief and it is shame to discuss about SRH with them 

even for youngsters.” 

 

        Teachers were also made to suggest about sexuality 

education for young people. Thus, one of the participants said: 

Early SRH educations are important for teenagers 

because young people become sexually  active while 

they reach around grade five or six. Providing 

information and services to young people that help 

them understand their sexuality and protect them from 

the risks of SRHs. Hence, SRH education needs to be 

given from primary schools. 

 

        Another participant teacher also said “The exceedingly high 

level of abortion among the college young people threatens the 

academic life of many females. Thus, SRH related course need to 

be designed and offered as a common course for all trainees.” 

 

        In general, many participants had learned about sex in the 

primary school by talking to their peers manly from grade (5_8) 

with the same sex. Participants had rarely talked with their 

parents about sex or how pregnancy occurs, STIs and 

contraceptives. An exchange of information about SRH between 

female and male or free discussion and communication in 

personal relationships had been rare. Most participants reported 

that they hadn’t been worried of the risk of being forced to have 

sex by anyone. The lack of entertainment and the changes in the 

traditional systems of social control had also contribution to 

females’ engagement in sex affairs. 

 

5. Views about SRH Services  

        At this point participants were made to express their views 

about SRH services. Accordingly, issues related to infections, the 

main sources and reasons for help, the availability, affordability 

and accessibility of contraceptives were raised. 

        When participants were asked what contraceptive methods 

they had used, their knowledge and awareness levels were not 

similar. When asked how often they had used condom, one male 

participant from mixed sex group FGDs   said “I know that 

condom can prevent STIs but it is unimaginable to get the real 

sexual satisfaction using condom.”  

        In similar manner another participant from male group 

FGDs said “Using condom is the same as having sex with 
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yourself or plastic. Thus, if my friend love or trust me we could 

do it without condom. The use of contraceptive is up to her.” 

        In addition, another boy from mixed sex group FGDs said 

“To be honest males have more sexual partners than females do 

in this college. But, males rarely use condoms. This is because 

females say condom has a tendency to be released in their 

organ.” 

        Further, female participants had viewed the use of condom 

as follows. One participant from female group FGDs said “Once 

we tried condom with my boyfriend and then after we both hate 

it. It has bad smile.” 

        Another female participant from mixed sex group FGDs 

said “For I trust my boyfriend very much, we do sex without a 

condom. I took always oral pills to prevent pregnancy. I never 

faced any problem till today.” In addition, another female 

participant from mixed sex group FGDs said “To tell you the 

truth, boys use condom at least once. Then after they refuse. I 

had seen many of them.” 

        As to the availability of information on SRH the participants 

argued that it was inadequate with the exception of a lot of 

information provided on HIV/AIDS and the use of male 

condoms by Anti HIV/AIDS Club. One of the participants from 

male group FGDs said “Information provided on family planning 

methods such as the use of female condoms, inject able and 

Norplant and STDs both in the high schools and in this college 

was inadequate.” 

 

        When asked about the availability, affordability and 

accessibility of SRH services in the college one participant from 

female group FGDs said: 

 In this college there is a shortage of SRH services. 

The college health clinic lack  

 service provision to the students. There is a critical 

shortage of staff at health clinic. The college has only 

two health professionals who lack patience and 

tolerance to attend students’ problems, particularly 

females. 

 

        This fact was supported by another participant from male 

group FGDs idea as follows. 

   

When students go to the health clinic in the college for 

help mainly for sexually 

 related health problem, they are often scolded and 

refused information. In addition, many students refuse 

to go to clinic for fear of lack of guarantee in 

confidentiality of information. Some others didn’t go 

to clinic because they fear that clinic personnel will 

report them to the college. As a result, students rarely 

seek any form of sexual and reproductive health 

related advice from them. Advice or services from the 

clinic mainly about pregnancy or sexually transmitted 

infections were regarded as immoral. 

 

        Further, another participant female from mixed sex group 

FGDs expressed her ideas as follows.     

     

Information about appropriate methods of 

contraception and for the  prevention of sexually 

transmitted diseases was very scarce both in the  

secondary schools and in this college.  Particularly, in 

this college I had the expectation of adequate 

guidance and counseling services including SRHs.  I 

am third year now. But I couldn’t find any guidance 

and counseling services  provided to the young people 

in the college. 

 

        Regarding guidance and counseling services to the young 

people in the college, the assigned person was interviewed. Then 

he said: 

I am assigned to provide this service last year and 

many teachers from psychology department were 

assigned to offer such services before me. But, I am 

sure that students had no the relevant services in this 

regard. This is because the college itself hadn’t given 

due attention to this service. There is no even office 

where to provide such services. 

 

        The college nurse was also interviewed regarding the SRH 

challenges of young people, STIs unplanned pregnancy, unsafe 

abortion and HIV/AIDS in the college. Then, he said:  

In this college, unplanned pregnancy, unsafe abortion 

and STIs were the most common problems of students. 

Particularly, female newcomers were more subjected 

to the problems. I think many of the students would 

only worry about pregnancy rather than STIs. Hence, 

they come up with question  of STIs for help. But, the 

college health clinic never renders service in this 

affair. Besides, if you go to this nearby hospital you 

would find very high records of abortion among 

young people of this college. Further, private clinics 

could have  engaged in abortion than the hospital. 

Private clinics were preferred for confidentiality of   

 information. In general, repeated abortions were 

common. 

 

        Teachers have also emphasized the lack of SRH services in 

the college. Accordingly one of the participants said:  

   

Young people in the college have no professional 

counselor. There is also the lack of  health services to 

provide adequate services and disseminate current 

information on SRHs. As a result, many of the trainees 

were subjected to different   forms of SRHs problems 

mainly unwanted pregnancy, and abortions. 

 

        In sum, the majority of participants had heard of the oral 

contraceptive pill, male condoms, monthly calendars and inject 

able. The oral contraceptive pill and monthly calendars had been 

found to be the most ever used contraceptive method. Besides, 

many girls were still ignorant about prevention of pregnancy and 

STIs .They thought that oral pills could also prevent STIs. Thus, 

they had strong emphasis on the use of oral pills to prevent both 

unwanted pregnancies and STIs etc. They had negative attitudes 

towards the use of condom. Further, information on SRH was 

scarce with the exception of a lot of information provided on 

HIV/AIDS. STIs were not so much addressed. The sexual and 
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reproductive health services in the college were perceived as 

inadequate by the participants. 

 

Major Findings, Conclusions and Implications of the Study 

Major Findings 

        Based on the data analysis and discussion made so far, the 

following were the major findings of the study. 

 

1. Many participants had lack of awareness about health 

needs during different developmental stages. 

Particularly, many females had negative attitudes 

towards the normal developmental changes they 

experience. These had been observed during FGDs from 

the participants as follows. 

 

 Participants were well aware of the importance of health 

in human existence, including SRHs. But, they lack 

knowledge and skills to take care of their SRHs. 

 Many participants had insignificant prior knowledge 

about what would happen at different stages of 

developments, mainly at puberty. As a result, they lack 

readiness and self confidence to welcome any 

developmental changes. 

 Some participants knew what had happened to them but 

they didn’t know why it had happened. Besides, they 

feel what they experienced as wrong deeds. E.g. 

Masturbation, wet dreams and menarche. 

 Females had limited experience about what would 

happen to males during different developmental stages 

and males had better knowledge about what happened to 

females. 

 There had been a lack of openness in communication 

about what, why and how different developmental 

changes occur between parents and young people.   

 Due to the lack of information to what happens during 

different developmental stages many participant females 

had negative attitudes to changes that they experience as 

a result of developmental stages and to being female. 

E.g.  Menarche. 

 Religious belief seems to have certain impact on some 

sexual behavior not to be practiced before certain 

maturity levels reached. 

2.  Many participants had inadequate information about 

sexuality and relationships behaviors before they taste it 

practically in their life. These were observed during 

FGDs from the participants in such  a way that: 

 Many of the participants had little communication with 

their parents about sexually related information before 

they experience sexual behavior. 

 In order to form relationships, participants had rarely 

assessed their friends’ background in both sexes. 

 Some of the push factors that had contributed to 

participants’ relationships were fear of academic 

challenges, risks of living alone (out of campus 

residence), economic or cost of living such as 

accommodation as well as peer pressures. In most cases, 

relationships with opposite sex had been followed by 

friendship and consequently invite females to hand over 

their sexual rights. 

 Many participants didn’t mark boundary between 

relationship and friendship. Thus, sexual intercourse had 

been considered as promise to handle boys on the part 

of females. 

 Many of the participants did not want to be abstinent.  

Being abstinent was considered as   being inferior and 

sexless. Thus, having multiple sexual partners was more 

advocated as famous than abstinence in both sexes. 

Consequently, many females were victims of STIs, 

unwanted pregnancy and repeated abortions.  

 

3. There had been a lack of openness in communication 

among sexual partners about the knowledge of and 

attitudes to contraceptives and STI.  This  was observed 

during FGDs as follows: 

 Most females were not well aware of the symptoms, 

problems and prevention methods of sexually 

transmitted infections/ STDs/.  

 The participants had better awareness about HIV/ AIDS 

than STDs.  

 There were a lack of confidence and openness to 

communicate about STIs among the sexual partners.  

 Many participants lack knowledge of and skills to avoid 

STIs risky behavior.  As a result, many of them had 

been vulnerable to the sexual transmitted diseases like 

gonorrhea. 

 Many participants particularly females had emphasized 

on the prevention of unwanted pregnancy than STIs. 

Some others had thought oral pills would prevent both 

pregnancy and STIs. 

 Many participants had negative attitudes towards the 

use of condom. They believed that the use of condoms 

could reduce sexual satisfaction, it had bad smile and 

might be released in the female organ. Thus, they had 

engaged in sexual intercourse most often without 

condom, which had increased their vulnerability to 

STIs, unwanted pregnancy and consequently repeated 

abortions. 

 

4. Peers, class mates and sexual partners had been the 

major social influences on sexual and reproductive 

health behavior of the participants either with 

inadequate or misinformation. This had been revealed 

during FGDs as follows. 

 Limited entertainment in the local area had 

provided better opportunities for the participants 

to engage in different forms of sexual activities 

with their peers. 

 Many participants had acquired information about 

sexual and reproductive health behavior in the 

primary school (grade 5_8) from their peers, class 

mates, and predominantly from sexual partners 

who had either lack of information or 

misinformed. 

 Parents and guardians rarely talk to the young 

people about sexuality. Many parents often feel 
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uncomfortable discussing sexual topics with their 

young people for they feel shame or consider it as 

taboo. Hence, meaningful discussions between 

parents and young people about relationships, 

sexual information, facts, and risks of sexual 

activity had been rare. 

 Many of the participants had begun sex at the age 

of 13 or 14 while they were in the second cycle of 

primary school (grade 5_8) at an early age, yet 

they lack fundamentally important knowledge and 

skills about SRHs. Particularly female participants 

had engaged in sexual acts with inadequate 

information. 

 The majority of participants supported school-

based sexual and reproductive health education. 

They had preferred to learn about SRH in formal 

learning institutions (schools, colleges and 

universities) integrated into school curriculum as 

one subject. 

5.  The sexual and reproductive health services in the 

college were perceived as inadequate by the 

participants. This was  because participants had 

indicated during FGDs that: 

 Young people in the college were scolded, refused 

information and had fear of confidentiality of personal 

information particularly about STDs and pregnancy to 

be benefited from the college health clinic. 

 In the college counseling services had been hardly 

offered mainly due to the absence of trained/ 

professional counselors responsible to provide the 

service required. 

 The lack of SRH services in the college reflected in 

prevalence of pregnancy among unmarried females, 

increasing incidence of abortion and STDs among 

young people in the college. 

 

VI. CONCLUSIONS 

        Young people in the college had been vulnerable because of 

the lack of knowledge, skills and attitudinal challenges to avoid 

SRH risky behavior, mainly females. Besides, most of the 

participants mainly males lack awareness how  to express love in 

appropriate ways, and promote the rights of their friends in 

accessing accurate information on sexuality . Thus, sexual 

intercourse had been seen as guarantee for relationship. This had 

exposed mainly many females to the risks of STIs and 

HIV/AIDS, unwanted pregnancy, unsafe and repeated abortion. 

Further, the prevalence of sexual activity at an early age, coupled 

with multi sexual partners and attitudinal challenges towards the 

use of contraceptives and condom need more attention. Above 

all, attempts made to minimize the risks of SRH in the college 

hardly exist. Therefore, urgent measures are required to save the 

lives of the most precious but vulnerable young people life from 

the risks of SRHs in the college. 

 

Implications of the Study for Future Actions 

        The study would have the following implications for future 

actions. 

1. Education is decisive to increase the knowledge of and 

change attitude of young people about reproductive 

health, improve communication among family 

members, enhancing sexual decision-

making/negotiation skills. Hence, incorporation of SRH 

education in to school curriculum at all levels of 

educational structure would have benefits. 

2. Continuous awareness rising on SRHs is vital not only 

to the young people but also to parents and families, 

service providers, schools, religious institutions, peer 

groups, etc.  

3. In order to lead a healthy, responsible and fulfilling life 

and protect themselves from SRH problems young 

people need to take their own responsibilities. Thus, the 

use of SRH clubs, peer-education, drama, competitions, 

etc. in educational organizations would make 

information more meaningful and attractive. Along 

these young people suggested workshops, discussions, 

meetings, and seminars with all concerned stake-holders 

seem essential. 

4. To improve young people SRH knowledge and 

attitudes; newsletters, pamphlets, reference materials, 

etc need to be prepared and made widely available to 

young people in educational institutions, public 

libraries, notice boards, etc. 

5.  Strengthening the partnership among educational 

institutions, governmental and non-governmental youth-

serving organizations to provide the widest base to 

extend the SHR services to young people would have 

merits. 

6. Finally, further detailed researches need to be conducted 

by interested professionals, educators, researchers, 

governmental and non-governmental organizations to 

obtain complete picture of young people needs in the 

area of SRHs. 
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Abstract- Supervisor support (SVS) has greater influence on employees’ affective commitment. The purpose of the present study is to 
address the impacts of SVS on affective commitment of the employees of Malaysian private Telecommunication companies. 
Variables such as SVS and job satisfaction were proposed to enhance employees’ affective commitment of their organizations. SVS, 
Job satisfaction and affective commitment were proposed as the independent, intervening and outcome variables respectively. The 
data of this study have been collected from a group of employees in the telecommunication Malaysian industry through questionnaire 
survey. The data were analyzed using SPSS. The findings revealed that SVS has significant relationship with job satisfaction and 
affective commitment. Likewise; this study suggested that SVS can improve the employees’ affective commitment by presenting a 
significant relationship between SVS and affective commitment through mediation of job satisfaction.  
 
Index Terms- Supervisor support, affective commitment and job satisfaction. 
 
 

I. INTRODUCTION 
he notion of commitment has been defined as a “force that binds an individual to a course of action of relevance to one or more 
targets” (Meyer and Herscovitch, 2001). There are three-component model of organizational commitment such as affective, 

normative and continuous commitment as proposed by Meyer and Allen (1991). This study however, exclusively focuses on affective 
commitment because “it is the most widely studied, the most generalizable across targets, and the most predictive of employee 
behaviour” (Morin et al., 2011, p. 718). Affective commitment to a given target can be broadly defined as an attachment to, 
identification with and involvement in that particular target (Meyer and Allen, 1997; Meyer and Herscovitch, 2001). 

It is now well recognized that commitment is a multifaceted construct, which can be directed towards different constituencies 
located within and outside the organisation (Reichers, 1985; Becker et al., 1996). For instance, research has demonstrated that besides 
the global organisation (Meyer et al., 2002), employees can also develop affective commitment to the top management (Becker, 
1992), supervisor (Becker et al., 1996; Clugston et al., 2000), work group (Vandenberghe et al., 2004; Snape et al., 2006) and 
customers (Siders et al., 2001). Among the various foci of commitment, the supervisor support is particularly important because 
supervisors are formally responsible for monitoring the performance of employees, are involved in decisions regarding pay and 
promotions that affect their employees and are increasingly made accountable for reducing turnover in their teams (Panaccio and 
Vandenberghe, 2011). Thus, affective commitment to the supervisor, which depicts a high quality relationship between employees and 
their supervisors (Cheng et al., 2003), is likely to have a significant bearing on employees’ work related attitudes and behaviours. For 
example, research has shown that supervisory commitment is positively associated with job satisfaction (Chen, 2001), task 
performance (Siders et al., 2001; Becker and Kernan, 2003; Cheng et al., 2003) and organisational citizenship behaviours (Wasti and 
Can, 2008) and is negatively related to turnover (Vandenberghe and Bentein, 2009). However, despite the growing importance of 
supervisory commitment, relatively few studies have empirically investigated the consequences of this construct.  

The present study seeks to address this gap by exploring the link between supervisor support and affective commitment 
through job satisfaction. 

 
 
 
 

II. LITERATURE REVIEW 
This part describes the theoretical background of the variables of the study such as supervisor support, job satisfaction and affective 
commitment.  
 
 
 

T 
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A. Supervisor Support 
According to organizational support theory (Eisenberger et al., 1986), supervisor support (SVS) facilitates changes in employees’ 

levels of affective commitment (Sadiya, 2015). Supervisor support is defined as employees’ views concerning the degree to which 
their supervisors value their contributions and care about their well-being (Eisenberger et al., 1986; Kottke & Sharafinski, 1988). As 
agents of the organization, supervisors are responsible for directing and evaluating employees’ job performance. Thus, employees 
often view their supervisor’s feedback as indicative of the organization’s orientation toward them (Eisenberger et al., 1986; Levinson, 
1965). Moreover, because employees are aware that their supervisor’s evaluations of their job performance are often communicated to 
executives, who are seen as the representatives of the organization, the association between affective commitment and supervisor 
support is further strengthened (Eisenberger et al., 2002). 

Supervisor support leads for employees to high commitment through job satisfaction and motivation. Shriesheim, and Stodgigill 
(1975) came up with their tenet in the book of Personnel Psychology and they opined that Supervisor consideration refers to a leader 
behaviors concerned with promoting the comfort and wellbeing of subordinates. It is hypothesized that employees who believe their 
superiors are considerate leaders will perform high commitment than those who do not perceive that their managers as such (Johnston, 
M.W., Parasuraman, A., Futrell, C.M. and Black, B.C, 1990). De Cotiis and Summers (1977), Morris and Sherman (1981) and 
Zaccaro and Dobbins (1989) all found empirical evidence supporting the view of supervisory consideration. Supervisor consideration 
again refers to the degree to which supervisors are supportive, friendly and considerate, consult subordinates and recognize their 
contribution. 

B. Job Satisfaction 
Job satisfaction refers to an employee’s overall affect laden attitude toward their job (Witt, 1991). It is an internal state based on 

assessing the job and job-related experiences with some degree of favor or disfavor (Locke, 1976). SVS should contribute to overall 
job satisfaction by meeting socioemotional needs, increasing performance-reward expectancies and signalling the availability of aid 
when needed. High level of job satisfaction reveals real enthusiasm, good feeling and truly value the job, which leads then to high 
affective commitment. Findings suggest that employees with high level of job satisfaction physically and mentally are in a proper 
state. Job satisfaction is resulted from employees’ perception that provided them with valuable content and context. The first step to 
get a valuable, satisfactory and also successful job is to find job environment matching the individuals’ main interest. Job satisfaction 
is divided into two categories; internal and external satisfaction. External satisfaction is related to the factors such as payment, 
promotion, admiration and interaction with colleagues while employees’ satisfaction with values, social status, position and 
professional responsibility indicate internal satisfaction. Individuals’ assessment of their job and expression of satisfaction or 
dissatisfaction can be regarded as the general outcome of their job constituents (Robbins 1995). 

C. Affective Commitment 
The current employee work environment is one in which at least two specific organizational commitment issues come to the 

forefront. One of those issues is that employees, including Telecom companies, work in a multiple-commitment world. The job itself, 
the company, and the profession compete for employees’ loyalty. Employees may develop commitment to a boss or to professional 
company membership (Morrow & McElroy, 1993; Randall & Cote, 1991; Tyree, 1996). Employees may also experience different 
degrees of commitment to various companies’ aspects such as organizational philosophy (Meyer & Allen, 1997). The second issue is 
that organizational commitment itself is viewed as a multidimensional construct and this researcher’s focus is to explain the 
dimensions of organizational commitment. 

John Meyer and Natalie Allen developed their Three Component Model of Commitment and published it in the 1991 "Human 
Resource Management Review." The model explains that commitment to an organization is a psychological state, and that it has three 
distinct components that affect how employees feel about the organization that they work for. The three components are; affective 
commitment (Affection for your job), continuance commitment (Fear of loss) and normative commitment (Sense of obligation to 
stay). However, due to brevity, only affective commitment is used at the present study rather than the other two components of 
organizational commitment.  

Affection for employees’ job occurs when they feel a strong emotional attachment to their organization, and to the work that they 
do (Meyer, Allen, &Smith, 1993). They will most likely identify with the organization's goals and values, and they genuinely want to 
be there. If employees are enjoying their work, they are likely to feel good, and be satisfied with their job. In turn, this increased job 
satisfaction is likely to add to their feeling of affective commitment. 

 
D. Research theoretical framework 
A theoretical framework refers to the theory that a researchers choose to guide them in their research. Thus, a theoretical 

framework is the application of a theory, or a set of concepts drawn from one and the same theory, to offer an explanation of an event, 
or shed some light on a particular phenomenon or research problem. Figure 1 presents a research theoretical framework, which 
explains the relationship between supervisor support, job satisfaction and affective commitment. 
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E. Hypothesis 
The hypothetical model of the study is elaborated in the theoretical framework diagram which is shown in Figure 1 and these are 

proposed hypotheses of the study:   
H1: Supervisor support has a significant relationship with job satisfaction. 
H2: Job satisfaction has a significant relationship with affective commitment.  
H3: Supervisor support has a significant relationship with affective commitment. 
  

III. METHODOLOGY 
Data were collected through a questionnaire survey in Malaysian private telecommunications. Among the 274 employees who 
received the questionnaire, 109 responded to the items capturing our variables of interest as part of a larger survey. The response rate 
was 37 percent and is one of the average response rate for studies that utilized data collected from individuals. Average age was 40 
years and 46.8 percent were male.  

A. Measures 
The questionnaire for supervisor support concerns about three main things in supervision of the employees such as respecting the 

views and ideas of the employees, collaborative approach in supervision and safe feedbacks. This study uses the scale developed by 
Palomo (2010) and the two items are ‘My supervisor is respectful of my views and ideas’, ‘My supervisor has a collaborative 
approach in supervision’ and ‘My supervisor gives feedback in a way that feels safe’. Job satisfaction is divided into two categories; 
internal and external satisfaction. The job satisfaction scale aims to assess whether an individual is satisfied with his or her job. This 
scale, developed by Wright and Cropanzano (1991), it is a two-item scale and it is targeting overall job satisfaction including internal 
and external satisfaction. Sample items include ‘All in all, I am satisfied with the work of my job’ (Internal JS; Position) and ‘All in 
all, I am satisfied with my pay (total wages and tips)’ (External JS; Payment). Affective commitment to the organization is measured 
using an organizational scale developed by Meyer and Allen (1991). Two items are selected from the scale in order to assess the 
affective commitment dimension, including ‘I would be happy to work at my company until I retire’ and ‘I feel like part of a family at 
my company’.  

IV. FINDINGS 
The descriptive and inferential statistical methods were used to conduct the analysis. For hypotheses testing, the Pearson correlation 
coefficients were used. The first part of the analysis focused on the descriptive analysis of the respondents. At the end of gathering 
data, the reliability of the scales was analyzed. An analysis was performed in the study to ascertain the reliability of the measures by 
using Cronbach alpha reliability coefficient; 0.60 being the acceptable reliability coefficient level in terms of research standards as 
shown in Table I.   
 

Table I: Reliability Statistics 
Variable Cronbach’s Alpha 
supervisor support  .857 

job satisfaction  .823 
Affective commitment  .956 

 

 
 
 
 
 
 

 
Job Satisfaction 

 
Affective 

Commitment 
 

H1 
H2 

H3 

Figure 1: Research frame work 
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As it can be seen in Table I, the measures of the study are reliable because all the variables have an acceptable reliability 
coefficient which ranged from .823 to .956.  

A. Descriptive analysis of the respondents:  
Descriptive analysis of the respondents: The descriptive analysis focused on the variables such as gender, age, marital status and 

job status. Male responders represented 46.8% while female responders were 53.2%. Most of the respondents (33%) were aged 
between 25 and 29 years old, 18.3% of the respondents were between 21 and 24 years. Same percentages goes to those between 35 
and 39 years old. 23.9% of the respondents were between 30 and 34 years old, 4.6% of the respondents were above 40 and 49 years 
old and 1.8% of the respondents were above 50 years old. Majority of the respondents were having job permanent and were married in 
a percentage of 86% and 83% respectively. While employees; who have contract jobs represented 16% and single staff were 17% of 
the total respondents. 

 
Table II: Demographic Information 

Variables Percentage (%) 
Gender 

Male 46.8 
Female 53.2 

Age (in years)  
           21-24                18.3 

25-29 33 
30-34 23.9 
35-39 18.3 
40-49 4.6 

Above 50 1.8 
Marital status  

Married 49.6 
Single 47 

Job Status 
Permanent 67 
Contract 33 

 
B. Inferential analysis of the respondents:  
The correlation data shows the relationship between the independent, intervening and dependent variables of study as shown in 

Table III.  The table displays correlation coefficients between these variables. The correlation coefficients are a measure of the 
strength of the association between any two metric variables (Hair et al., 2003). The results of the Pearson correlation show that the 
dimensions of the independent variable and dependent variables were positively correlated to each other.  

 
Table III: Pearson correlations between Variables 

Relationship Correlation Coefficient (r) Hypothesis Support 
SVS                 JS .480* Yes 
JS                    AF .624* Yes 
SVS                 AF .345* Yes 

                                          *. Correlation is significant at the 0.05 level (2-tailed). 
                                       
The results of Table III demonstrated that there is significant positive relationship between supervisor support and job satisfaction 

at (r=.480; p=0.01) and the correlation is significant if the p=.01. The correlation shows that there is significant relationship between 
supervisor support and job satisfaction. Hence the alternative hypothesis is supported. Similarly, the results have shown that there is a 
significant high correlation between supervisor support and affective commitment (r=.345; p=.01), so the proposed alternative 
hypothesis is accepted. In addition, Table III shows that there is significant correlations between job satisfaction and affective 
commitment (r=.624; p=.01), so the alternative hypothesis is accepted.  
 

V. DISCUSSION  
The aim of this study is to analyse the relationship between SVS and job satisfaction also affective commitment. The study also 
analysed the relationship between job satisfaction and affective commitment. Therefore, three hypotheses were proposed in order to 
achieve the aim of the study. The first hypothesis proposed that there was a positive relationship between SVS and JS. Hence, this 
meant that an employee who is given good level of supervisor support in their jobs, the support will translate that high level of good 
perception towards their organization into getting involved in activities that are outside their job requirements. This means that due to 
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that high level of perception, they will reciprocate from the supervisor support to good job satisfaction (Isaks, 2002). Likewise, the 
proposed second hypothesis predicted that there was a positive relationship between job satisfaction and affective commitment. The 
outcome results has supported the prediction of the hypothesis and there was a significant relationship between job satisfaction and 
affective commitment. This shows that when the employees get high level of good job satisfaction, their perceptions towards their 
company increase and this also increases their affective commitment. Likewise, the third hypothesis examined the relationship 
between SVS and affective commitment. It followed that the employees having good support from their supervisors, view their 
employers as being generally caring about their well-being, that type of attitude will influence their affective commitment in a positive 
way. Therefore, there was a positive strong relationship between these two variables in that the independent variable SVS had a 
positive influence on the dependent variable of affective commitment. 

. 

VI. CONCLUSION 
The aim of the study was to analyse the relationship between supervisor support, job satisfaction and affective commitment. The 
adopted measures of this study have shown remarkable level of reliability as shown in Table I. Three hypotheses were developed; all 
of them were supported. Based on the findings of the study, the affective commitment and job satisfaction have a significant 
relationship with supervisor support. But the proposed hypothesis of organizational rewards and POS was rejected, which means there 
was no a significant relationship between organizational rewards and POS. Finally, job satisfaction ad affective commitment have 
shown strong association between them. 
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Abstract- The latest financial crisis had strong impact on global 

economy. In European market exists specific situation 

conditioned with special institutional agreements that deteriorate 

consequences of financial crisis, and created a doubt about future 

of European Union. The crisis has deepened the problem of 

indebtedness within the European Monetary Union, increased 

unemployment. In these circumstances European Central Bank 

(ECB) banking had to implement measures to mitigate financial 

shocks in European countries, and made itself work between its 

monetary policy and liquidity policy. It is clear that there must be 

changes implemented to ECB liquidity operations. In this work 

we will show joint activities of International Monetary Fund 

(IMF) and European Central Bank in Euro zone crisis made to 

repair the damage that crisis made and to save the most affected 

countries from bankruptcy and social unrests. Governments that 

are most affected by the crisis have coordinated their responses 

with a committee formed by  the European Commission, the 

European Central Bank and the International Monetary Fund 

named "the Troika", formed  for enhance cooperation between 

them for overcoming impact of crisis.  

 

Index Terms- The Troika, Great Financial Crises, European 

Union, IMF, European Central Bank, depth crises, monetary 

policy, liquidity. 

 

I. INTRODUCTION 

he world economy is still under the burden of Great 

Financial Crisis. Crisis began on July 2007 with the liquidity 

crisis due to the loss of confidence in the mortgage credit 

markets in the United States. The financial crisis brought about 

changes in the operation of central banks, it became necessary to 

think over of central banking in terms of both functions and 

instruments. The crisis has even raised the question of how 

central bank independence, can be reconciled with the new 

position of heightened influence.
1
  

        The European debt crisis culminated 2009, and it’s 

characteristics was high government with structural deficits and 

accelerating debt levels. Vulnerable banking sector suffered large 

capital losses, most states in Europe had to bail out several of 

their most affected banks with some supporting recapitalization 

loans, because of the strong linkage between their survival and 

the financial stability of the economy.  

                                                 
1 Liikanen Erkki: The economic crisis and the evolving role of 

central banks, Speech by Mr. Erkki Liikanen, Governor of the 

Bank of Finland and Chairman of the High level Expert Group 

on the structure of the EU banking sector, to the Paasikivi 

Society, Helsinki, 25 November 2013.  

        Responding to the global financial crisis, in which then had 

brought upon the sovereign debt crisis in Eurozone; EU has been 

taking concrete steps through fiscal consolidation and a much 

stronger integration within the EMU. Hence most of the policies 

produced and introduced by EC and ECB are initially compose 

from the EMU. This means that the policies itself has the 

common initial purpose to not only curbing and preventing the 

crisis to get worse, but also to maintain economic stability in the 

unique system of EMU for longer term. The policies in this term 

are referred to kind of rules, agreements, or programs.
2
 

        Since the start of the global financial crisis, a number of 

emerging European countries have requested financial support 

from the IMF to help them overcome their fiscal and external 

imbalances. Four members of the euro area―Greece, Portugal, 

Ireland, and Cyprus―also accessed IMF resources. Access to 

IMF resources for Europe is being provided through Stand-By 

Arrangements (SBA), the Flexible Credit Line (FCL), the 

Precautionary and Liquidity Line (PLL), and the Extended Fund 

Facility (EFF). Ireland’s and Portugal’s EFFs concluded in 

December 2013 and June 2014, respectively, and they then 

entered into Post-Program Monitoring (PPM).
3
  

        Most of the first wave of IMF-supported programs in 2008-

09 was for countries in emerging Europe. The IMF provided 

front-loaded, flexible, and high levels of financing for many 

emerging European countries. In most EU countries—including 

in Hungary, Latvia, and Romania—this financing was provided 

in conjunction with the EU, while Poland has a Flexible Credit 

Line arrangement with the Fund. The IMF also provided 

financing to Iceland when its banking system collapsed in late 

2008
4
 

 

II. THE “TROIKA”  

        In purpose to fight the great financial crisis International 

Monetary Fund (IMF) was included in the rescue actions of the 

European Union (EU). The IMF provided in the financial 

assistance and economic adjustment programs for Greece, 

Ireland and Portugal by contributing around one third to the 

emergency funds.
5
 Together with the EC and the ECB, IMF 

formed the IMF/ECB/EC-Troika responsible for negotiating and 

monitoring the economic adjustment programs for Greece, 

Ireland and Portugal. EU could not solve the problem by itself 

                                                 
2
 http://www.imf.org/external/np/exr/facts/europe.htm 

3
 http://www.imf.org/external/np/exr/facts/europe.htm 

4
 Ibid 

5
 Jost T. and Seitz F., The Role of the IMF in the European Debt 

Crisis, Weidener Diskussionspapier,  nr.32,2012 

T 
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that is why it was necessary to create competent institutional 

body to deal with it.  

        International Monetary Fund (IMF) was involved in the 

rescue actions of the European Union (EU) to fight the sovereign 

debt crisis that emerged end of 2009 in several European 

Monetary Union (EMU) countries. The IMF participated in the 

financial assistance and economic adjustment programs for 

Greece, Ireland and Portugal by contributing around one third to 

the emergency funds. In a “Troika”, the IMF elaborated the 

economic adjustment programs for these economies and closely 

monitored their progress through quarterly reviews based on 

economic missions. The Troika can be seen as a new institutional 

body hat was formed on an ad hoc basis as the EU was not able 

to manage its problems alone and as politicians of the donor 

countries did not trust the European institutions and tried to 

reduce the moral hazard problem that was connected with the 

bail-outs. 

        Cooperation through the Troika is aimed at ensuring 

maximum coherence and efficiency in staff-level program 

discussions with governments on the policies that are needed to 

put their economies back on the path of sustainable economic 

growth. 
6
 

Decision to lend to above mentioned countries without having 

agreed on a convincing path back to a manageable level of debt 

was a exception from agreed principles for the IMF. It turns out 

it was very expensive decision for Europe and, now as a 

precedent for the future, it will be costly for crises to come in 

other parts of the world.
7
 

        Efficient financial planning assures protection for business 

investment. Measures for overcoming the financial crisis in EU 

must be joint activities in financial planning of IMF and ECB. Its 

main objective  repair the damage that crisis made and that it will 

safe the most affected countries from bankruptcy and social 

unrests. 

        Troika determine six main policies in effort on helping 

troubled countries in Eurozone crisis.  

 European Financial Stabilization Mechanism 

(EFSM) and European Financial Stability Facility 

(EFSF)/European Stability Mechanism (ESM) 

 Stability and Growth Pact (SGP) and the “Six 

Pack” 

 Macroeconomic Imbalance Procedure (MIP) 

 European Semester 

 New Supervisory Authorities 

 Article IV Consultation
8
 

 

Cooperation through the Troika is aimed at ensuring maximum 

coherence and efficiency in staff-level program discussions with 

                                                 
6
 http://www.imf.org/external/np/exr/facts/europe.htm 

7
 Schadler, S., “Unsustainable Debt and the Political Economy of 

Lending: Constraining the IMF’s role in Sovereign Debt Crises”, 

CIGI Papers, No 19, 2013 
8
 European Commission Directorate-General for Economic and 

Financial Affairs, The two-pack on economic governance: 

Establishing an EU framework for dealing with threats to 

financial stability in euro area member states, 2013, available at 

http://ec.europa.eu 

governments on the policies that are needed to put their 

economies back on the path of sustainable economic growth. 
9
 

While the IMF coordinates closely with the other members of the 

Troika, Fund decisions on financing and policy advice are 

ultimately taken independently of the Troika process by the 

IMF’s 24-member Executive Board.  

 

                                                 
9
 http://www.imf.org/external/np/exr/facts/pdf/europe.pdf 
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Table 1: IMF-Supported Programs in Europe

10
 

                                                 
10

 http://www.imf.org/external/np/exr/facts/pdf/europe.pdf 
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        Cooperation through the Troika is aimed at ensuring 

maximum coherence and efficiency in staff-level program 

discussions with governments on the policies that are needed to 

put their economies back on the path of sustainable economic 

growth and job creation. 
11

 

        While the IMF coordinates closely with the other members 

of the Troika, Fund decisions on financing and policy advice are 

ultimately taken independently of the Troika process by the 

IMF’s 24-member Executive Board.  

        The European Bank Coordination Initiative The Vienna 

Initiative was launched at the height of the financial crisis in 

2008/09 to help avoid a rush-to-the-exit of Western European 

cross-border banking groups whose subsidiaries dominate the 

banking systems of CESEE. Banks entered into explicit exposure 

maintenance agreements in the case of five program countries. 

This Initiative brings together key International Financial 

Institutions (EBRD, WB, and IMF), the European Commission 

and relevant EU institutions, the main cross-border banking 

groups, and home and host country authorities. 
12

 

 

III. TROIKA’S FINANCIAL PLAN FOR OVERCOMING CRISIS  

        As a response to the global financial crisis which affected 

Eurozone, European Union taken steps through fiscal 

consolidation and a much stronger integration within the EMU, 

with purpose  preventing the crisis to make unreperable damage, 

and to keep economic stability in the unique system of EMU for 

longer term.
13

 

        The cooperation with the other Troika-members has been 

essential as the IMF alone would not have been able to raise the 

emergency funds due to the sheer size of the rescue packages. By 

contributing around 33% to the rescue funds the IMF got a 

maximum 100% influence in the program design and 

surveillance procedure as the programs are IMF-style and the 

disbursement of each tranche of the funds ultimately depends on 

the decisions of the IMF executive board – indeed a good 

leverage.
14

 

        The plan for rescuing Eurozone from greater damage 

included financial assistance for Greece, Ireland, Portugal and 

Cyprus. Program considered very large funding because of 

macroeconomic imbalances and the because of loss of price 

competition. Programs were very optimistic about adjustment 

and recovery in Greece and Portugal. In all four countries, 

unemployment increased much more significantly than expected.  

The GDP deterioration happened because, large fiscal 

multipliers, poor external environment, including an open 

discussion about euro area break-up, an underestimation of the 

initial challenge and the weakness of administrative systems and 

of political ownership. 

                                                 
11

 Ibid 
12

 http://www.imf.org/external/np/exr/facts/pdf/europe.pdf 
13

 Ibid 
14

 Jost T. and Seitz F., The Role of the IMF in the European Debt 

Crisis, Weidener Diskussionspapier,  nr.32,2012 

 

        In Greece, a first program was initiated in May 2010, and 

superseded in March 2012 by a  

second program that was planned to runs till the end of 2014. In 

Ireland, the program was started in December 2010 and ended in 

December 2013. Ireland was the first country to exit a Troika 

program. The exit was ‘clean’ or ‘full’ in the sense that Ireland 

did not request any further financial assistance from its official 

creditors in the form of a precautionary credit line. 

        In Portugal, the program started in May 2011 and is due to 

end in May 2014. With less than four months before the end of 

the program, the big question at this stage is whether Portugal  

will be able to emulate Ireland and make a clean exit from its 

program, or if it will need a precautionary credit line or even a 

second program. 

        In Cyprus, the program only started in May 2013 and runs 

until May 2016. It is too early, therefore, at this stage to assess 

the implementation of this program, let alone to evaluate the 

prospect of Cyprus exiting the program when it ends. What can 

be done now, however, is an assessment of the circumstances 

that led to the program and the quality of its design.  

        The documents show that the IMF’s baseline estimate – the 

most likely outcome – is that Greece’s debt would still be 118% 

of GDP in 2030, even if it signs up to the package of tax and 

spending reforms demanded. That is well above the 110% the 

IMF regards as sustainable given Greece’s debt profile, a level 

set in 2012. The country’s debt level is currently 175% and likely 

to go higher because of its recent slide back into recession. 

        The documents admit that under the baseline scenario 

“significant concessions” are necessary to improve Greece’s 

chances of ridding itself permanently of its debt financing 

woes.
15

 

        Even under the best case scenario, which includes growth of 

4% a year for the next five years, Greece’s debt levels will drop 

to only 124%, by 2022. The best case also anticipates €15bn 

(£10bn) in proceeds from privatizations, five times the estimate 

in the most likely scenario. 

        In the Annual Growth Survey 2011, the Commission 

highlighted three main areas of actions.
16

 

 First is action in fundamental prerequisite for growth 

which requires on implementing a rigorous fiscal 

consolidation, correcting macroeconomic imbalances, 

and ensuring stability of the financial sector.  

 Second is mobilizing labor markets and thus creating 

job opportunities by making work more attractive, 

reforming pension systems, getting the unemployed 

back to work, and balancing security and flexibility.  

 Third action is frontloading growth which is done by 

tapping the potential of the Single Market, attracting 

private capital to finance growth, and creating cost-

effective access to energy. The following 2012 Annual 

                                                 
15

 Nardelli A., IMF: austerity measures would still leave Greece 

with unsustainable debt, 2015, available at, 

http://www.theguardian.com/business/2015/jun/30/greek-debt-

troika-analysis-says-significant-concessions-still-needed 
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Growth Survey was presented on 23 November 2011 by 

the Commission, embodied with focus on five 

priorities.
17

 The survey calls for the EU and member 

states to focus on pursuing differentiated, growth-

friendly fiscal consolidation, restoring normal lending to 

the economy, promoting growth and competitiveness, 

tackling unemployment and the social consequences of 

the crisis, and modernizing public administration.  

 In terms of pensions, which have been the stickiest point in the 

negotiations, the plan demands reforms to: 

 Create strong disincentives to early retirement, 

including changes to early retirement penalties.  

 Adopt legislation so that withdrawals from the social 

insurance fund will incur an annual penalty, for those 

affected by the extension of the retirement age period, 

equivalent to 10% on top of the current penalty of 6%. 

 Ensure that all supplementary pension funds are only 

financed by own contributions. 

 Gradually phase out the solidarity grant (EKAS) for all 

pensioners by end-December 2019. This shall start 

immediately for the top 20% of beneficiaries with the 

details of the phase-out to be agreed with the 

institutions.
18

 

 Freeze monthly guaranteed contributory pension limits 

in nominal terms until 2021. 

 Provide to people retiring after 30 June 2015 the basic, 

guaranteed contributory, and means-tested pensions 

only at statutory normal retirement age, currently 67 

years. 

 Increase the relatively low health contributions for 

pensioners from 4% to 6% on average and extend it to 

supplementary pensions.
19

 

 

IV. SUCCESS OF IMPLEMENTED MEASURES 

        If we consider the conditions for regaining market access 

we can make conclusion that the Irish program can surely be 

labeled as fully successful since the country was able to make a 

full exit from the program at the scheduled time, in December 

2013, and issue debt at favorable rates. The Portuguese program 

forecasts the shortfall will drop below the EU’s 3 percent limit in 

2015, when he aims for a 2.5 percent gap. Portugal will follow 

Ireland in leaving its rescue program without seeking a 

precautionary credit line, the third nation to exit its bailout as the 

euro region rebounds from a four-year crisis. The Greek program 

cannot be judged as successful at this stage. The first program 
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 Nardelli A., IMF: austerity measures would still leave Greece 

with unsustainable debt, 2015, available at, 

http://www.theguardian.com/business/2015/jun/30/greek-debt-

troika-analysis-says-significant-concessions-still-needed 
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was discontinued and replaced by a second program after a 

haircut on privately-held government debt, but there is 

widespread doubt that the country will be able to regain market 

access without some form of write-down of its publicly-held 

debt. Greek prime minister, Alexis Tsipras, rejected the plans and 

called a referendum on whether to accept the creditors’ demands. 

Result of referendum were dismission of creditors plans and 

procedures. After a turbulent month in Greece the agreement 

about debt repayment with creditors. For Cyprus is too early to 

judge if and how it will be able to regain market access at the end 

of the program, in May 2016. 

        If we consider success of programs if countries have 

adhered to their conditionality, all four countries have adopted 

the fiscal consolidation measures prescribed by the Troika. They 

had no alternative because official lenders were loath to offer 

more financing or to accept debt relief. It is a matter of complex 

judgment as to whether earlier and bigger debt restructuring for 

Greece, the bail-in of senior unsecured bondholders of Irish 

banks and further debt relief in Greece, Ireland, Portugal and 

Cyprus would have been (and perhaps still are) desirable. The 

judgment depends on considerations of moral hazard, signaling 

effects to other indebted countries and financial stability 

considerations. The four programmed countries have also 

implemented the measures that aimed to restore the health of 

their financial sectors, but the process is not over yet, including 

in Ireland. 
20

 

        Greece and Portugal, accumulated further problems 

thereafter as the euro and access to cheap credit allowed them to 

retain antiquated models rather than forcing them to make the 

required structural changes that a modern economy, in particular 

one belonging to a monetary union, needs. 

        In Greece, Ireland and Portugal (we leave Cyprus aside 

since it is too early to look at outcomes), the fall in domestic 

demand was bigger than anticipated and, as result, 

unemployment increased by much more than anticipated. Imports 

also fell by more than expected in Greece and Portugal, though 

they actually increased in Ireland. At the same time, the current 

account deficit improved more than originally forecast. By 

contrast, export performance was better than anticipated. 

Altogether, therefore, the trade balance and the current account 

improved more and faster than expected. 
21

 

        In these countries unemployment rates and debt levels are 

still very high. Growth prospects are still unsatisfactory and far 

too weak to address the unemployment challenge. Greece is in 

the worst situation with unemployment at more than 25 percent 

and public debt at 175 percent of GDP, but the other three 

countries, with unemployment at about 15 percent and public 

debt at about 120 percent of GDP, are also not faring well. High 

debt levels and generally weak growth determinants in program 

countries, a fragile global economy, disinflationary tendencies in 

the EU and the remaining banking problems, suggest that caution 

should be exercised when considering future exits.  

In the case of Greece, it is hard to see how the country could exit 

from its program at the end of this year without some form of 
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further debt relief and an accompanying framework to improve 

the structural drivers of growth. 
22

 

V. CONCLUSION 

        As the European Union and EU politicians lacked the 

necessary credibility, the involvement of the IMF in the EMU 

debt crisis makes sense as it can mitigate the moral hazard 

problems that are connected with the bailouts - at least as long as 

the IMF is able to closely monitor the economic adjustment 

programs and enforce reform progress. Strict conditionality is 

crucial for the success of the programs and the credibility of the 

whole process.  

        We must believe that joint activities in financial planning of 

IMF and ECB in Euro zone crisis can repair the damage that 

crisis made and that it will safe the most affected countries from 

bankruptcy and social unrests. There are different ways to assess 

programs. With the improvement of the economic climate in the 

euro area and Ireland's successful program exit, both market and 

political sentiment has become more optimistic about the 

possibility that the other program countries, and certainly 

Portugal and Cyprus, will be able to exit assistance when their 

turn comes. The current mood, which tends to focus on exit as a 

measure of success, is understandable, but should be partly 

resisted. In the case of Greece, it is hard to see how the country 

could exit from its program at the end of this year without some 

form of further debt relief and an accompanying framework to 

improve the structural drivers of growth.  
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 Abstract- Pectin can be used as food and pharmatecitical 

additives. This study investigated the effect of temperature, time 

and pH on the yield and physicochemical characteristics of 

pectin extracted from banana and mango peels. Pectin was 

extracted using acid extraction method. The experimental design 

was performed using Central Composite Design of Response 

Surface Methodology for parametric optimization. The optimum 

temperature, time and pH for the extraction of pectin for both 

peels were determined to be 82oC, 105min and 2 respectively. 
The yields of pectin under these optimum conditions were found 

to be 11.31% and 18.5% for banana and mango peel 

respectively. Temperature, extraction time and pH showed a 

significant (p < 0.05) effect on the pectin yield. The equivalent 

weight, methoxyl content, anhydrouronic acid content, degree of 

esterification, moisture content and ash content of the banana 

and mango peel pectin obtained under the optimum conditions 

were found to be 925.01g/mol, 6.09%, 53.6%, 64.5%, 8.94%, 

0.47% and 895 g/mol, 8.89%, 70.65%, 72.17%, 8.82%, 0.915% 

respectively. In general, the finding of the study shows that 

pectin, being used as food and pharmaceutical additives, can be 
obtained from banana and mango peel. 

 

Keywords: Banana, Central Composite Design (CCD), 

characterization, mango, pectin, peel  

 

     

1. INTRODUCTION 
The term pectin was first described and isolated by French 

scientist named Henry Braconnot in 1825. Pectin is primarily 

made up of D-galacturonic acid joined by α - (1- 4) glycosidic 

linkages [1]. As a part of the plant structure, pectin is a complex 

mixture of block of homogalacturonic acid called ‘smooth 

regions’ mixed with blocks of homogalacturonic acid containing 

many neutral sugars including rhamnose, galactose, arabinose 

and glucose called ‘hairy regions’ [2]. Neutral sugars are also 

present as side chains in different amounts depending on the 

pectin source and on the extraction method used. A percent of 

the galacturonic acid residues are generally esterified with 

methanol. The pectins of a plant can be water-soluble or 
protopectins [1].  The methods of extraction will vary based on 

the actual makeup for each particular plant type. For example, 

protopectins are brought into solution by hot dilute acids. The 

general makeup of the pectin content varies with ripening of the 

plant and it is fairly easily brought into solution depending on 

the plant type [1]. Commercial pectin extraction is mainly from 

citrus peel and apple pomace, but several other sources exist 

such as sugar beets, banana peel, mango peel, papaya peel and 

sunflower heads. Extracted pectin can be categorized into two 

major categories depending on the percentage of galacturonic 

acid residues that are esterified with methanol. A degree of 

methoxylation (DM) greater than 50% is considered high 

methoxyl pectin and a DM below 50% is considered low 

methoxyl pectin [3].  

Pectin has also been investigated for its usefulness in the 

pharmaceutical industry. Among other uses it has been 
considered in the class of dietary fibers known to have a positive 

effect on digestive processes and to help lower cholesterol [3]. 

Pectin extracted from various materials can be different in 

molecular structure (i.e., molecular weight, degree of 

esterification and acetyl content) and therefore, possesses 

different functional properties. A valuable by product that can be 

obtained from fruit peel wastes is pectin. Pectin designates those 

water soluble pectinic acid of varying methyl ester content and 

degree of neutralization which is capable of forming gels with 

sugar and acids under suitable conditions [4].  

The suitability of pectin’s for different purposes is determined 
by their character namely, anhydrouronic acid content, methoxyl 

content and degree of esterification. The fruit peel wastes 

resulting from the fruit juice processing industry are normally 

discarded, which are highly perishable and seasonal; it is a 

problem to the processing industries and pollution monitoring 

agencies. Thus, these waste materials may create environmental 

problems, particularly water pollution, since the presence of 

biomaterials in fruit waste peel such as peel oil, pectin, as well 

as sugar can stimulate aerobic bacteria to decompose the 

biodegradable organic matters into products such as carbon 

dioxide, nitrates, sulfates and phosphates in water. Suitable 

methods have to be adopted to utilize them for the conversion of 
the problem into an asset. The main objective of this thesis was 

(a) to extract and characterize the pectin from banana and mango 

fruit peel waste and to explore its potential use, (b) to investigate 

various factors that affect the yield of pectin such as pH, 

temperature, extraction time and to determine the optimal 

process conditions for pectin extraction, (c) to characterize the 

physicochemical properties of pectin isolated from banana and 

mango peel, (d) to compare the characteristics of two different 

pectin and to see which one is more suitable for industrial 

applications. 

2. MATERIALS AND METHODS 
2.1 Materials 
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All chemicals used for extraction process were of analytical 

grade. Fresh banana and mango peels were collected from some 

selected hotels, juice processing houses and restaurants in Addis 

Ababa, Ethiopia.  

2.2 Methods   

2.2.1 Raw Material Preparation 
The fresh fruit peels were segregated according to their type, cut 

into pieces for easy drying and washed with water three times. 

Sample drying was carried out in oven at 60°C for 48 hours to 

obtain easily crushable material. The dried peel was milled in 

sieve size of 80 meshes and packed in airtight, moisture-proof 

bag at room temperature and ready to the extraction process. 

2.2.2 Experimental Design 
Central Composite Design of Response Surface Methodology 

was used to investigate the effects of three independent process 

variables namely, temperature (A), extraction time (B) and pH 

(C) on the response, pectin yields (Y). The variable ranges were 

selected based on the literature (Table 1) [5]. The star arm (α), 

known as the arm length of the axial experiments from the 

center point, was 1.68179. The experiment at the center point of 

the design was repeated to get a good estimate of experimental 

error. All the experiments were carried out at random in order to 
minimize the effect of unexplained variability in the observed 

responses due to systematic errors.  

Significance of the result was set from analysis of variance 

(ANOVA). The 20 experiments were carried out and data was 

statistically analyzed by the Design-Expert program to find the 

suitable model for the pectin yield as a function of the above 

three variables. 

Table 1 Experimental and coded levels of three variables 

employed for pectin extraction 

 

Variables 

 

Factor 

coding 

Unit                  Levels 

-α -1 0 +1 +α 

Extraction 
Temperature  

        A  oC 52.50 60 71 82 89.5 

Extraction 

Time 

          

B 

  

min 

44.66 60 82.5 105 120.0 

pH           

C 

   - 1.66 2 2.5 3 3.34 

The polynomial equation generated by the software is as 

follows: 

Y = b0 + b1X1 + b2X2 + b3X3 + b12X1X2 + b13X2X3 + b11X11 + 

b22X22 + b33X33                                                                            

(1) 

where, Y is the dependent variable, bo is the intercept, b1 to b33 

are the regression coefficients and X1 to X33 are the independent 

variables. The experimental design setup is summarized in Table 

2. 

2.3 Extraction of Pectin   
In this research, method developed by Emaga et al., [6] was used 

for pectin extraction. Fruit waste peel dried and powder was 

weighed in conical flask and distilled water was added (solid- 

liquid ratio of 1:29 (w/v). The pectin extraction from mango peel 

was carried out following procedure adopted by Kertesz [7]. 

Ground powder mango peels were mixed thoroughly with 

distilled water in the ratio of 1:40 (w/v) at different pH. The 

mixture was dissolved by stirring the peel powder in water. Acid 

(1M H2SO4) was added for maintaining different pH medium as 

reagents. The mixture was then heated for each different pH 

medium (1.66 to 3.34) of extraction while stirred at different 

temperature (52.5 to 89.5oC) and time (44.66 to 120 min) 

separately in shaking water bath. The hot acid extract was 

filtered through nylon/muslin cloth. The filtrate was coagulated 
by adding an equal volume of 96% ethanol and left for 3hourse 

to allow the pectin to float on the surface. The gelatinous pectin 

flocculants were then skimmed off. The coagulated pectin was 

separated by filtration and washed with 70% ethanol to further 

remove any remaining impurity. The washed pectin was then 

dried at 35oC in hot air oven overnight to remove the moisture. 

The ground powder was kept in airtight container. 

The pectin yield was calculated using the following equation. 

                                    ( )

 
 

  
                                                                                                    ( ) 

where, Ypec (%) is the extracted pectin yield in percent (%), P is 

the amount of extracted pectin in g and Bi is the initial amount 

of powder fruit peel (5g). 

2.4 Physicochemical Characterization of Pectin 

The dried pectin samples obtained from the two fruit peels were 

subjected to quantitative test in order determine the following 

characteristics.  

Equivalent weight is used for calculating the Anhydrouronic 

Acid content and the degree of esterification. It is determined by 

titration with sodium hydroxide (NaOH) to pH 7.5 using phenol 
red. Pectin sample (0.5 g) is weighed in a 250 mL conical flask 

and moistened with 5mL ethanol. Then 1.0g sodium chloride is 

added to the mixture followed by 100mL distilled water and 

three drops of phenol red indicator. Finally six drop of phenol 

red is added and titrated against 0.1N NaOH until the color of 

the solution is changed to a pink at the end point. The color 

change was persisting for 30 seconds [8]. Equivalent weight is 

calculated using the following equation:  

                                       

  
                 

                                     
                                ( ) 

 Methoxyl content is an important factor in controlling 

the setting time of pectin’s, the sensitivity to polyvalent cations 

and their usefulness in the preparation of low solid gels and 
fibers. Methoxyl content is determined using the neutralized 

solution obtained during the equivalent weight determination, 

containing 0.5 g of pectic substance, 25 mL of 0.25N NaOH is 

added to the neutralized solution used in the equivalent weight 

determination. The mixture is stirred thoroughly and allowed to 

stand for 30 min at ambient temperature. Then 25 mL of 

0.25NHCl (or an amount equivalent to base added) was added 

and titrated against 0.1N NaOH to the same end point as before 

[8]. The percentage content is calculated using the equation 

below: 

                                             ( )

 
                                         

               (  )     
          ( ) 

where 31 is the molecular weight of methoxyl (CH3O) 
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Total anhydrouronic acid content (TAUA) is essential to 

determine the purity and degree of esterification, and to evaluate 

the physical properties. By using the values of the equivalent 

weight and the methoxyl content, the Anhydrouronic acid 

content is calculated by the expression given below [8]. Total 

AUA of pectin is obtained by the following formula (Mohamed 
& Hasan, 1995). 

                              ( )

  
              

      

 
              

      
                                                       ( ) 

where molecular unit of AUA (1 unit) = 176g, z = ml (titre) of 

NaOH from equivalent weight determination, y = ml (titre) of 

NaOH from methoxyl content determination, W = weight of 

sample 

Degree of Esterification (DE): The degree of esterification of 

extracted pectin was calculated from methoxyl and 

anhydrouronic acid content using the following expression [8]. 

 

                                                   

 
                      ( )    

        ( )
                           ( ) 

Moisture Content and Ash Content: the moisture and ash 

content were determined by adopting AOAC [9] method.  

Viscosity: Viscosity of pectin solution is measured by SV-10 

Model Vibro Viscometer, with viscosity range 0.3-10 Nsm-2. 

The pectin solutions were prepared from banana and mango 

peels pectin with the maximum yield.  

 

3. RESULTS AND DISCUSSION 
3.1 PECTIN YIELD 
The percentage yields of pectin extracted using 1M H2SO4, from 

banana and mango peel powder range from 5.82 to 11.33% and 

12.10 to 18.57% respectively.  

3.2 Effect of Extraction Process Variables  

3.2.1 Effects of Temperature on Pectin Extraction  
As shown in Figure 1 the pectin yield is influenced by 

temperature. The yield increases with the increasing temperature 

for the mango peel until 82oC. Because increasing the extraction 

temperature would increase the solubility of the extracted pectin, 

giving a higher rate of extraction. However, further increase in 

temperature from 82 to 89.5oC shows a decreasing tendency of 

pectin yield, since too high temperature would lead to break 

down of pectin molecules as pectin is composed of α-(1-4) 
linked units of galacturonic acid or methyl ester resulting in 

pectin of lower molecular size which is not perceptible with 

alcohol. However, high temperature encourages energy loss 

through vaporization and increases the cost of extraction process 

from the industrial point of view. At lower temperature, the 

lower viscosity of pectin might cause poor diffusion between the 

phases that will lead to slower rate of extraction. 

 
  

Figure 1 Effect of extraction temperature on the pectin yield 

3.2.2 Effect of Extraction Time on the Pectin Yield  

The pectin yield increased significantly with the increasing in 

the extraction time Figure 2 shows that the yield of pectin 

increases up to 105 minute. A relatively long period of 

extraction would cause a thermal degradation effect on the 

extracted pectin, thus causing a decrease in the amount 

perceptible by alcohol. Besides, the color of the pectin extract 

became dark brown for longer periods of extraction which in 

turn required a higher number of alcoholic washing of the 
precipitate. Also as the extraction proceeds, the concentration of 

the pectin in the solution will increase and the rate of extraction 

will progressively decrease; first, because the concentration 

gradient will be reduced and, secondly, because of the solution 

becomes more viscous. Generally the result shows that the yield 

increases with increase in extraction time as the protopectin 

naturally present in cells takes time to solubilize and go into the 

solution.  
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Figure 2 Effect of extraction time on the pectin yield  

 

3.2.3 Effect of pH on Pectin Yield 
As shown in Figure 3 the pectin yield decreases with increasing 

pH.  It is evident that pectin yield decrease with increased of pH. 

Lower pectin yield at higher pH might be due to some pectin 

that might still be attached to the cell wall components, although 
pectin molecules can be partially solubilized from plant tissues 

without degradation in a weak acid solution.  

 
 

Figure 3 Effect of pH on pectin yield  

The model equation that correlates the response (Y) to the 

extraction process variables in terms of coded factors after 

excluding the insignificant terms is given by equation (7 and 8). 

Mango Peel Pectin:  

 Y = 17.19 + 0.86*A + 0.72*B - 1.63*C - 0.33*AB - 0.28*AC - 

0.028*BC-0.62*A2–0.40*B2–0.80*C2                                      (7)                                                    

Banana Peel Pectin: 
Y = 9.50 + 1.15 * A + 0.48 * B -1.09 * C + 0.017*AB + 0.14 

*AC – 0.18* BC – 0.070 *A2 – 0.31 *B2 – 0.52 *C2             (8)                     

 

where, Y - pectin yield, A - temperature, B - extraction time and 

C - pH. Equations (7 and 8) explain the effect of individual 

variables (linear and squared) and interactive effects on 

temperature, extraction time and pH. The results indicated that 

the yield of pectin is dependent on the linear terms, the quadratic 

terms and also the interactions of both variables.  

The analysis of variance (ANOVA), result of the quadratic 

regression model, for the mango and banana peels pectin 

demonstrates that the model are significant with its F-value of 
333.66 and 114.05 respectively. There is only a 0.01% chance 

that a “model F-value” could occur due to noise. The "Lack of 

Fit F-value" of 2.88 and 2.42 implies the Lack of Fit is 

insignificant relative to the pure error. Insignificant lack of fit 

indicates a good fit of the model with experimental data. 

Multiple regression coefficients R2 for mango and banana peels 

pectin calculated from the second degree polynomial equation 

are R2= 0.9967 and 0.9904 respectively, indicating that the 

predicted values are closer to experimental data. This value 

provides a measure of how much variability in the observed 

response can be explained by the experimental factors and their 
interactions. The adjusted R

2
 values of mango and banana peels 

pectin 0.9937 and 0.9817 respectively which ensures a 



International Journal of Scientific and Research Publications, Volume 6, Issue 2, February 2016      451 

ISSN 2250-3153   

www.ijsrp.org 

satisfactory agreement of the polynomial model with the 

experimental data. 

Three-dimensional response surface curves were plotted in order 

to understand the interactions between the variables and the 

optimum levels of each variable for maximum yield of pectin. 

Each contour curve presents the effect of two variables on the 
pectin yield holding the third variable at constant level. The 

interaction between two variables namely, temperature and time, 

pH and temperature, time and pH are shown in Figures 4 to 6. 

Significance of interaction between the corresponding variable is 

indicated by saddle nature of the contour plots. 

The interaction effects of temperature and time on the yield of 

pectin from mango and banana peels are show, in the 3D plots 

and surface contour. The yield observed to be minimal at both 

lower and higher levels, whereas at intermediate levels, 

maximum yield is observed in case of mango peel pectin (Figure 

4). However, at moderate extraction time and high temperature 

the pectin yield are increased while at high extraction time the 
yield is reduced in case of banana peel pectin. 

The interaction effects of temperature and pH on pectin yield is 

shown in Figure 5. At lower and higher levels of both pH and 

temperature lower yield of pectin is observed. At intermediate 

values higher pectin yield obtained. Figure 6 represents the 

interaction between extraction time and pH and its effect on the 

yield of pectin. At the lower pH and higher time, the pectin yield 

increases. At higher pH and lower extraction time, the 

production of pectin yield decreases due to lower acid 

concentrations to sufficiently hydrolyzed the insoluble pectic 

constituents. 
The experimental response and the model predict responses for 

mango and banana peels pectin are given in Table 2. 

Table 2 Experimental design set up of RSM and responses 

obtained 

 
 

a) Mango peel pectin                

 
 b) Banana peel pectin 

Figure 4 3D Effect of temperature and time interaction at fixed 

pH 

 

Run 

No.  

Independent variables                    Response 

Temp

eratur

e (oC) 

Time 

(mint) 

pH Experimenta

l banana 

peel Pectin 

yield (%) 

Experimenta

l mango peel 

pectin yield 

(%)   

  1 0 0     0        9.60      16.98 

  2 -1 1  -1        9.02      16.72 

  3 -α 0     0        7.51      14.14 

  4  0 -α     0        7.83      14.81 

  5 1 1  -1        11.33      18.51 

  6 1 -1     1        8.62      14.09 

  7 α 0     0        11.30      16.90 

  8 -1 -1     1        5.82      12.10 

  9 0 0     α        6.14      12.13 

 10 1 -1  -1        9.84      17.65 

 11 0 0     0        9.62      17.13 

 12  0 0     0        9.37      17.23 

 13 0 0     0        9.49      17.32 

 14 -1 -1  -1        8.02      14.76 

 15 0 0  -α        10.10      17.86 

 16 -1 1     1        6.53       14.16 

 17 0 0     0        9.25      17.26 

 18 0 0     0        9.63      17.19 

 19 1 1     1        8.99      14.64 

 20 0 α     0        9.62      17.42 
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a) Mango peel pectin                                                            

 

 
b) Banana peel pectin 

Figure 5 3D Effect of temperature and pH interaction at fixed 

time  

 
a) Mango peel pectin                        

 

 
b) Banana peel pectin 

Figure 6 3D Effects of time and interaction at fixed temperature  

 

3.3 Optimization of Process Variables  
The three process variables namely, temperature, extraction 

time, pH and the interaction among the variables affect the yield 

of pectin. Therefore, it is necessary to optimize the process 

variables in order to obtain the highest yield using the model 

regression developed. In the process of optimization criteria 

were set for the extraction process variables. Using Design 

Expert 7.0.0, predicted values of desired conditions 82oC 
extraction temperature, 105 min extraction time and 2pH 

resulted an optimum value of 18.59% and 11.37% mango and 

banana peel pectin respectively. In order to verify this 

prediction, experiments were conducted and the results were 

comparable with the predicted values. Experimentally 

determined values of 18.50% and 11.31% mango and banana 
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peel pectin yield respectively, are comparable with the predicted 

values. Compared to the data obtained from literature, the 

optimum extraction conditions of mango peel pectin lie in the 

accepted limits of mango peel extraction conditions. Therefore, 

this study shows that mango peel waste is a potential source for 

the extraction of pectin. 

3.4 Physicochemical Characterization of Pectin 
Characterizations of extracted pectin were carried out for various 

parameters to evaluate its suitability in food systems. The result 

shows that the anhydrouronic acid and methoxyl contents were 

found to be dependent on the pH while equivalent weight 

depends on extraction time. The extraction time and pH had 

significance effect on the degree of esterification and moisture 
content of mango peel pectin. However, all physicochemical 

characterizations of banana peel pectin were independent of the 

extraction variables. The physicochemical characterizations of 

pectin depend mainly on the raw material source and conditions 

selected for isolation and purification of pectin. Table 3 

summarizes the chemical quality characteristics of mango and 

banana peel pectin.  

The maximum value of equivalent weight of banana peel pectin 

is slightly higher than mango peel pectin. Methoxyl content is an 

important factor in controlling the setting time of pectin and the 

ability of the pectin to form gels [10]. The range of reported 
values of methoxyl contents (8.4 to 9.7) of good quality of 

mango peels pectin [11].  

Table 3 Result for the physicochemical characterization of the 

extracted pectin under optimum conditions (82oC, 105min and 

2pH). 

Characteristics  Banana peel 

pectin  

 Mango peel 

pectin 

Equivalent weight (g/ml)      925.01      895.00 

Methoxyl (%)      6.09      8.89 

Total anhydrouronic acid ( %)     53.60      70.65 

Degree of esterification (%)     64.50      72.17 

Moisture content (wwb%)      8.94      8.82 

Ash content (%)     0.47      0.915 

 
The anhydrouronic Acid (AUA) indicates the purity of the 

extracted pectin and its value should not be less than < 65% 

[12]. In this study the highest AUA content of mango peel pectin 

was with acceptable limits of pectin purity. There is a significant 

difference between banana and mango peel pectin in terms of 

degree of esterification. Based on DE pectin can be classified as 

low methoxyl pectin with ≤ 50% DE and high methoxyl pectin 

with > 50% DE. Therefore, in this study indicates that banana 

and mango peel pectin are categorized as high methoxyl pectin. 

The maximum value of moisture content of banana peel pectin 

was slightly higher than mango peel pectin. Low moisture 

content is necessary for pectin for safe storage as well as to 
inhibit the growth of microorganisms that can affect the quality 

due to the production of pectinase enzymes. The moisture 

content of the pectin is almost similar to the values of moisture 

content reported in literature. There is a significant difference 

between banana and mango peel pectin in terms of ash content. 

The upper limit of ash content for good-quality pectin is 

considered to be 10% from the view point of gel-formation [13]. 

Therefore, with respect to this parameter, the pectin isolated in 

this study may be considered to be of satisfactorily good quality. 

The inorganic impurities in pectin were indicated by the ash 

content. Lower ash content indicates good quality of pectin. The 

ash content of extracted pectin was close to the reported values. 

Figure 7 Shows temperature and pH has significant effect on the 

viscosity of the pectin solution. The viscosity of pectin solution 
was observed to increase with a decreased of temperature and 

increased of pH. The viscosity of banana peel pectin was 

relatively low, compared to the viscosity of mango peel pectin.  

 
Figure7 Effects of temperature and pH on the viscosity of 

banana and mango peel pectin 

4. CONCLUSIONS  
The effects of the three process variables namely, temperature, 

extraction time and pH on the pectin yield were found to be 

significant. An optimum  extraction temperature of  82oC, 105 

min extraction time and 2 pH results an optimum value of 
11.31% and 18.50% (w/w) banana and mango peel pectin 

respectively. The statistical analysis indicates that temperature, 

extraction time and pH had a significant effect on the 

characteristics of mango peel pectin while insignificant effects 

on the banana peel pectin. The degree of esterification, viscosity, 

methoxyl content and anhydrouronic acid content of mango peel 

pectin are higher than that of banana peel pectin. However, the 

ash content, moisture content and equivalent weight of mango 

peel pectin are slightly lower than banana peel pectin. Generally 

the chemical quality of pectin obtained from mango peel is 

comparatively better than banana peel. In addition, the 
percentage of pectin yield obtained from mango peel is 

relatively higher compared to banana peel with similar 

extraction condition. The yield of mango peel pectin is 

comparable to those of apple pomace and citrus, thus, signifying 

the potential use of mango peel as an alternative source for the 

commercial pectin production. Hence, according to experimental 

studies mango peel pectin is more suitable for industrial 
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application. Finally, it can be concluded that the industrial 

utilization of mango peel for manufacturing of pectin would not 

only solve the problem of waste disposal but also save valuable 

foreign exchange by reducing the pectin imports.  
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